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Availability of Reference Materials Cited in NRC Publications

Most documents cited in N R^, publications will be available from one of the following sources:

1 The NRC Public Document Room,1717 H Street, N.W.
Washington, DC 20555

2. The NRC/GPO Sales Program, U.S. Nuclear Regulatory Commission,
Washington, DC 20555

3. The National Technical Information Service, Springfield, VA 22161
4

A'though the listing that fe!!ows represents the majority of documents cited in NRC publications,
it is not intended to be exhaustive.

Referenced documents available for inspection and copying for a fee from the NRC Public Docu-
ment Room include NRC correspondence and internal NRC memoranda; NRC Office of Inspection

and Enforcement bullet circulars, information notices, inspection and investigation notices;
Licensee Event Reports or reports and correspc.idence; Commission papers; and applicant and

licensee documents anc ,pondence.

The following docum, the NUREG series are available for purchae from the NRC/GPO Sales
Program: formal NRC .taff and contractor reports, NRC-sponsored conference proceedings, and
NRC booklets and brochures. Also available are Regulatory Guides, NRC regulations in the Code of
Federal Regulations, and Nuclear Regulatory Commission Issuances.

Cocuments available from the National Technical Inbrmation Service include NUREG series
reports and technical repcrts prepared by other federal agencies and reports prepared by the Atomic
Energy Commission, forerunner agency to the Nuclear Regulatory Commission. ]
Documents available from public and special technical libraries include all open literature items,
such as books, journal and periodical articles, and transactions. Federal Repister notices, federal and
state legislation, and congressional reports can usually be obtained from these libraries.

Documents such as theses, dissertations, foreign reports and translations,and non NRC conference
proceedings are available for purchase from the organization sponsoring the publication cited. j

Single copies of NRC draft reports are available free upon written request to the Division of Tech-
nical Information and Document Control, U.S. Nuclear Regulatory Commission, Washington, DC
20555.

Copies of Industry codes and standards used in a substantive manner in the NRC regulatory process
are maintained at the NRC Library, 7920 Norfolk Avenue, Bethesda, Maryland, and are available
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purchased from the originating organization or, if they are American National Standards, from the
American National Standards Institute,1410 Broadway, New York, NY 10018. i
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ABSTRACT
|
|

This final environmental statement contains the second assessment of
I

the environmental impact associated with operation of Clinton Power
Station Unit 1 pursuant to the National Environmental Policy Act of

f 1969 (NEPA) and 10 CFR Part 51, as amended, of the NRC's regula-
} tions. This statement examines: the affected environment, environ-

| mental consequences and mitigating actions, and environmental and
i economic benefits and costs. Land-use and terrestrial- and aquatic-
! ecological impacts will be small. Air quality impacts will also be

small. However, steam fog from the stat on's cooling lake has the
potential for reducing visibility over nearby roads and bridges. A

} fog-monitoring program for roads and bridges near the lake has been
recommended. Impacts to historic and prehistoric sites will be
negligible. Chemical discharges to Lake Clinton and Salt Creek are

f expected to have no appreciable impacts on water quality under
normal conditions and will be required to meet conditions of the
station's NPDES permit. The hydrothermal analyses indicate that
under certain meteorological conditions (1-in-50 year drought), the
plant would have to be operated at reduced power levels in order to
meet the thermal standards established by the Illinois Pollution
Control Board Order PCB 81-82. 1he effects of routine operations,
energy transmission, and periodic maintenance of rights-of-way and
transmission line facilities should not jeopardize any populations
of endangered or threatened species. No significant impacts are
anticipated from normal operational releases of radioactivity. The
risk associated with accidental radiation exposure is very low.
Contentions associated with environmental issues accepted during the
operating-license hearing are related to assessment of effects of
low-level radiation. The net socioeconomic effects of the project
will be beneficial. The action called for is the issuance of an
operating license for Unit 1 of Clinton.
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SUMMARY AND CONCLUSIONS
i

This Final Environmental Statement was prepared by the U.S. Nuclear Regulatory
Commission, Office of Nuclear Reactor Regulation (the staff).

l

1. This action is administrative.

( 2. The proposed action is the issuance of an operating license to the Illinois
Power Company for the startup and operation of the Clinton Power Station
Unit I located in DeWitt County, about 10 km (6 mi)* east of Clintor.,
Illinois, and 100 km (60 mi) northeast of Springfield, Illinois.

The facility will employ a boiling-water reactor producing 2894 megawatts
thermal (MWt). A steam turbine generator will use this heat to provide a

j net electrical output of 933 megawatts (MWe). The maximum design thermal
( output of the unit is 3039 MWt. The source of cooling water is Lake

Clinton, which was created when the applicant constructed a dam near the
! confluence of the Salt Creek and the North Fork of the Salt Creek,,90 km

(56 mi) east of where Salt Creek joins the Sangamon River.
'

3. The information in this statement represents the second assess'ent of them
environmental impact associated with Clinton Power Station Unit 1 pursuant

" to the guidelines of the National Environmental Policy Act of 1969 (NEPA)
and 10 CFR Part 51 of the Commission's Regulations. After receiving an
application in October 1973 to construct this station', the staff of the
Atomic Energy Commission (now Nuclear . Regulatory Commission) carried out

i a review of impacts that would occur during its construction and operation.
That evaluation was issued as a Final Environmental Statement - Construc--

tion Phase in October 1974. After this environmental review, a safety
review, an evaluation by the Advisory Committee on Reactor Safeguards,
and public hearings in Clinton, Champaign, and Decatur, Illinois, between

' June 17, 1975, and January 8,1976, the Commission issued construction
permit Nos. CPPR-137 and CPPR-138 in February 1976 for the construction of
Clinton Units 1 and 2. In August 1980 the applicant applied for operating
licenses for Units 1 and 2 and submitted the required safety and environ-
mental reports in support of the application. However, the applicant

h requested by letter dated October 30, 1981 that the licensing review for
.

*Throughout the text of this document most values are presented in both metric
and English units. For the most part, measurements and calculations were
originally made in English units and subsequently converted to metric. The
number of significant figures given in a metric conversion is not meant to
imply greater or lesser accuracy than that implied in the original English
val ue.'
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Clinton Unit 2 be postponed until such time as construction of Unit 2 is
substantially completed. Therefore the action under consideration in
this document is the licensing of only Unit 1. As of October 1981, the
construction of Unit 1 was about 81% complete. The applicant estimates a
fuel-loading date of January 1984 for the unit.

4. The staff has reviewed the activities associated with the proposed opera-
tion- of the station and the potential impacts, both beneficial and ad-
verse, which are summarized as follows:

a. Electric energy production costs from the Clinton station are estimated
to be 13 mill /kWh (in 1984 dollars) (Sec. 6.4.2.1).

b. Of the 5700 ha (14,100 acres) of site land, physical alteration of
about 4820 ha (11,900 acres) of land for the station has occured.
About 4148 ha (10,250 acres) is being managed by the Illinois
Department of Conservation and provides recreational activities
(Secs. 4.2.1, 4.2.2, and 5.2).

c. All the water used for operating the station will come from Lake
Clinton, which receives its inflow from the drainage basins of Salt
Creek and North Fork Salt Creek. The average water use due to

: forced evaporation from Lake Clinton during normal operation of
Unit 1 is 9.37 x 108 3m (7600 acre-ft) per year. There are no water
users on Salt Creek, the Sangamon River, or the Illinois River
downstream of the Clinton site that could be adversely affected by
the reduced flows (Sec. 5.3.1).

d. Chemical discharges to Lake Clinton and Salt Creek are expected to
have no appreciable impacts on water quality under normal conditions,
and will be required to meet conditions of the station's NPDES
permit (Sec. 5.3.2).

e. The applicant shail continue monitoring groundwater on the site. If
mitigation against migration of pollutants to the groundwater becomes
necessary, it shall be instituted in a timely manner (Sec. 5.3.2.1).

f. The results of thermal modeling indicate that under certain meteoro-
logical conditions (1-in-50 year drought), the plant would have to
be operated at reduced power levels in order to meet the thermal
standards established by the Illinois Pollution Control Board Order
PCB 81-82 (Sec. 5.3.2.2).

g. The effect of seepage from the settlement pond on groundwater quality
is expec'.ed to be insignificant (Sec. 5.3.2).

h. An effect of the alterations in the flooding characteristics of Salt
Creek caused by the construction of the station and cooling lake may
be an increase in recession time of Trenkle Slough during the 100 year
flood event, which may reduce the effectiveness of some agricultural
land drains during major floods in the Trenkie Slough Drainage

,
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District. The applicant, however, has completed channel improvements-
upstream of the reservoir which appear to be lowering the flood
levels in Trenkle Slough (as compared to those under preconstruction
conditions) for minor floods. Hence, the net effect of the reservoir
and channel improvements is indeterminate at this time. Since
construction ar.tivities for the main dam had already begun at the

- time that Executive Order 11988, Floodplain Management, was signed
in May 1977, it is the staff's conclusion that consideration of
alternatives to the modification of Salt Creek as caused by the main
dam is neither required nor practicable (Sec. 5.3.3).

i. Steam fog from the station's cooling lake has the potential for
reducing visibility over nearby roads and bridges. Rime ice falling
from trees and poles along the edge of roads can reduce traction on
the road surface. Both fog and rime ice may create highway-traffic ,

, safety problems. The staff recommends a fog-monitoring program for
' roads and bridges near the lake. If such problems occur, the appli-

cant will be required to take mitigating actions (Sec. 5.4.1).

j. The aquatic biota of Lake Clinton and downstream Salt Creek will not
be adversely affected by the chemical and thermal discharges during
operation of Unit 1 (Sec. 5.5.2).

k. The environmental effects resulting from routine station operation,
energy transmission, and the periodic maintenance of rights-of-way
and transmission line facilities should not jeopardize any popula-

| tions of endangered or threatened species (Sec. 5.6).

i 1. The operation of the station is not expected to affect any cultural
sites on or eligible for the National Register of Historic Places
(Sec. 5.7).

m. Socioeconomic effects of the station's operation are expected to be
minimal with the exception of substantial tax benefits to DeWitt
County, Harp Township, Unit 15 School District, and Jr. College
District 537 (Sec. 5.0).

n. No measurable radiological impact on man or biota other than man is
expected to result from routine operations (Sec. 5.9.3).

o. Production cost savings and benefit / cost analyses given in this
statement are broad enough and conservative enough to account for
the small potential reduction in plant availability due to thermal
limitations mentioned in item f above (Sec. 6).

5. A draft statement was made available to the public, to the Environ-
mental Protection Agency, and to other specified agencies in December
1981.

>
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6. On the basislof the analyses and evaluations set forth in this statement,
and after weighing the environmental, economic, technical, and other
benefits against environmental and economic costs at the operating-license
stage, it is concluded by the staff that the action called for under NEPA
and 10 CFR Part 51 is the issuance of an operating license for Clinton 1,
subject to the following conditions for the protection of the environment:

a. Before engaging in additional construction or operational activities
that may result in a significant adverse environmental impact that
was not evaluated or that is significantly greater than that evaluated
in this statement, the applicant shall provide written notification
of such activities to the Director of the Office of Nuclear Reactor

.
Regulation and shall receive written approval from that office j
before proceeding with such activities. !

- i
b. .The applicant shall carry out the environmental monitoring programs )

outlined in Section 5 of this statement, as modified and approved by
the staff, and implemented in the technical specifications and'

,

_? environmental protection plan that will be incorporated in the i

operating license for Clinton 1. j

c. If adverse environmental effects or evidence of irreversible envi--

ronmental damage is detected during the operating life of the station,
the applicant shall provide the staff with an analysis of the problem |
and a proposed course of action to alleviate it.

1
+

,

|

\i
.'

'

.

*?

3 - .

*

4 I

t

. t

= = * j

%

N

h .

db '

.
'

T '. viii,79
<

--

? w



1

1

CONTENTS

P, afte

ABSTRACT iii...............................

SUMMARY AND CONCLUSIONS . . . . . . . . . . . . . . . . . . . . . . . . v
LIST OF FIGURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . xii

LIST OF TABLES xiii............................

FOREWORD xv...............................

i 1. INTRODUCTION 1-1...........................

1.1 Administrative History . . . . . . . . . . . . . . . . . . . . . 1-1
1.2 Permits and Licenses . . . . . . . . . . . . . . . . . . . . . . 1-2,

2. PURPOSE OF AND NEED FOR ACTION 2-1..................

'
3. ALTERNATIVES . . . . . . . . 3-1...................

4. PROJECT DESCRIPTION AND AFFECTED ENVIRONMENT 4-1...........
'

4.1 Rdsund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1
4.2 Project Description 4-2......................

4.2.1 External Appearance and Station Layout . . 4-2.........

4.2.2 Land Use . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2
4.2.3 Water Use 4-5.........................

4.2.4 Cooling System . . . . . . . . . . . . . . . . . . . . . . . 4-5
4.2.5 Radioactive-Waste Treatment 4-5................

4.2.6 Nonradioactive-Waste-Management Systems 4-6..........

4.2.7 Power-Transmission Systems . . . . . . . . . . . . . . . . . 4-12
4.3 Project-Related Environmental Descriptions . . . . . . . . . . . 4-14

4.3.1 Hydrology 4-14.........................

4.3.2 Water Quality 4-16.......................

.

4.3.3 Climatology and Air Quality 4-17................
'

4.3.4 Ecology 4-20..........................' 4.3.5 Endangered and Threatened Species 4-21.............

4.3.6 Historic and Prehistoric Sites . . . . . . . . . . . . . . . 4-22
4.3.7 Community Characteristics 4-23.................

References 4-23.............................

5. ENVIRONMENTAL CONSEQUENCES AND MITIGATING ACTIONS . . . . . . . . . 5-1
5.1 Rdsund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1

; 5.2 Land Use . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1
5.3 Water 5-2.............................

5.3.1 Use 5-2............................

5.3.2 Quality 5-3..........................

5.3.3 Hydrologic Alterations and Floodplain Aspects 5-5.......

1

I

4

ix

h
. . . .. .

. _ _
. _ _ _



CONTENTS (Continued)

.P,agg

5.4 Air Quality 5-9..........................

5.4.1 Fog and Ice 5-9........................

5.4.2 Emissions and Dust . 5-10................. . . .

5.5 Ecology 5-10............................

5.5.1 Terrestrial 5-10........................

5.5.2 Aquatic 5-12..........................

5.6 Endangered and Threatened Species 5-14. . . . . . . . . . . . . . .

5.7 Historic and Prehistoric Sites . . . . . . . . . . . . . . . . . 5-15
5.8 Socioeconomics . . . . . . . . . . . . . . . . . . . . . . . . . 5-15

5.8.1 Community 5-15.........................

5.8.2 Public Health 5-15.......................

5.9 Radiological Impacts . . . . . . . . . . . . . . . . . . . . . . 5-17
5.9.1 Regulatory Requirements 5-17........... . . . . . . .

5.9.2 Operational overview . 5-18........... . . . . . . . .

5.9.3 Radiological Impacts from Routine Operations . . . . . . . . 5-19
5.9.4 Environmental Impact of Postulated Accidents . . . . . . . . 5-32

5.10 The Uranium Fuel Cycle 5-67............. . . . . . . .

5.11 Decommissioning . . . . . . . . . . . . . . . . . . . . . . . . 5-68
5.12 Emergency Planning 5-71......................

References 5-71......... ...................

6. EVALUATION OF THE PROPOSED ACTION . 6-1. . . . . . . . . . . . . . . .

6.1 Unavoidable Adverse Environmental Effects 6-1. . . . . . . . . . .

6.2 Irreversible and Irretrievable Commitments of Resources 6-1. . . .

6.3 Relationship Between Local Short-Term Uses of Man's
Environment ano the Maintenance and Enhancement of
Long-Te rm P roducti vi ty . . . . . . . . . . . . . . . . . . . . . 6-1

6.4 Benefit-Cost Summary . . 6-4.......... . . . . . . . . . .

6.4.1 Benefits . . . . . . . . . . . . . . . . 6-4. . . . . . . . . .

6.4.2 Costs 6-4...........................

6.4.3 Conclusions 6-4........................

7. LIST OF CONTRIBUTORS 7-1.......................

8. LIST OF AGENCIES, ORGANIZATIONS AND PERSONS TO WHOM COPIES OF
THE DRAFT ENVIRONMENTAL STATEMENT WERE SENT . . . . . . . . . . . . 8-1

9. RESPONSES TO COMMENTS ON THE ORAFT ENVIRONMENTAL STATEMENT 9-1. . . .

. APPENDIX A. COMMENTS ON THE DRAFT ENVIRONMENTAL STATEMENT A-1. . . . . .

APPENDIX B. NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM PERMIT
FOR CLINTON POWER STATION B-1. . . . . . . . . . . . . . . .

APPENDIX C. EXAMPLES OF SITE-SPECIFIC DOSE-ASSESSMENT CALCULATIONS . . C-1

APPENDIX D. NEPA POPULATION-DOSE ASSESSMENT D-1. . . . . . . . . . . . .

|
X

i

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ________ - ___



. - _ _ _ _ _ _ .

!

t

CONTENTS (Continued)
.

1

P_agg

APPENDIX E. REBASELINING OF THE RSS RESULTS FOR BOILING-WATER
REACTORS . . . . . . . . . . . . . . . . . . . . . . . . . E-1

,

APPENDIX F. CONSEQUENCE MODELING CONSIDERATIONS F-1. . . . . . . . . . .

i APPENDIX G. IMPACTS OF THE URANIUM FUEL CYCLE G-1. . . . . . . . . . . .

APPENDIX H. LETTER FROM THE U.S. DEPARTMENT OF THE INTERIOR, FISH AND
WILDLIFE SERVICE, CONCERNING ENDANGERED AND THREATENED
SPECIES IN THE VICINITY OF THE CLINTON POWER STATION . . . H-1

,

!

(

1

'I

i

Xi



- _ _ _ _ _ _ _ _ _ _

L

LIST OF FIGURES

Figure Page

4.1 Staff's Predicted Discharge Temperature into Lake Clinton for
One-Unit Operation at 100% Load Factor 4-10..... .. ......

4.2 Transmission Line Routes 4-13....................

4.3 Wind Rose, 10-Meter Level, Clinton Station Site, Period
of Record . . . . . . . . . . 1 . . . . 4-19............

5.1 Preconstruction Flood-Prone Area 5-7.......... ......

5.2 Flood-Prone Area with Dam in Place 5-8....... .. . .....

5.3 Potentially Meaningful Exposure Pathways to Individuals . . . . . 5-20
5.4 Schematic Outline of Atmospheric Pathway Consequence Model 5-48. ..

5.5 Probability Distributions of Individual Dose Impacts 5-50.... ..

5.6 Probability Distributions of Population Exposures . . . . . . . . 5-51
5.7 Probaoility Distribution of Early Fatalities 5-52.. .. . .....

5.8 Probability Distribution of Cancer Fatalities . . . . . . . . . . 5-53
5.9 Probability Distribution of Mitigation Measures Cost 5-57......

5.10 Individual Risk of Dose as a Function of Distance . . . . . . . . 5-62
5.11 Isopleths of Risk of Early Fatality per Reactor Year to

an Individual . . . . . . . . . . . . . . . . . . . . . . . . . . 5-63
5.12 Isopleths of Risk of Latent Cancer Fatality per Reactor Year to

an Individual . . . . . . . . . . . . . . . . . . . . . . . . . . 5-64

F.1 Sensitivity of Procability Distribution of Early Fatality to
Evacuation Distance F-5.... .... ...... .. ......

.

:

xii j

|

|
_ - - _ - _ - _ _ -



r
-

I
!

)

|

LIST OF TABLES,

\ Table M'

{ 4.1 Clinton Power Station Land-Use Comparison . . . . . . . . . . . . 4-3
| 4.2 Results of the Staff's Predicted Temperatures for Year 1955 . . . 4-11

4.3 Derived Discharge Data for Salt Creek at Dam Site . . . . . . . . 4-14
4.4 Chemical and Bacteriological Constituents Measured during

) Preoperational Environmental Monitoring . . . . . . . . . . . . . 4-16
4.5 Peoria, Illinois, Mixing Heights 4-18...... .... ......

' 5.1 Estimated Composition of Waste Stream Leaving the Wastewater
Treatment Ponds and Applicable Limitations 5-4...........

5.2 Summary of Criteria Temperatures for Fish Species Likely To Be
in Lake Clinton when Operation Begins . . . 5-14.. .........

5.3 Estimated Clinton Power Station Unit 1 Real Estate Taxes 5-16....

5.4 Incidence of Job-Related Mortalities 5-23... .... .......
' 5.5 (Sumary Table S-4) Environmental Impact of Transportation
f of Fuel and Waste to and from One Light-Water-Cooled Nuclear

Power Reactor . . . . . . . . . . . . 5-25.......... ....

| 5.6 Preoperational Radiological Envi onmental Monitoring
Program Summary . . . . . . . . . . . . . . . . . . . . . . . . 5-31.

5.7 Approximate Doses During a Two-Hour Exposure at the Exclusion
Area Boundary from Selected Design Basis Accidents 5-42... ....

5.8 Summary of Atmospheric Releases in Hypothetical Accident
t Sequences in a BWR (Rebaselined) 5-44.. . .. ...... ....

5.9 Activity of Radionuclides in Clinton Reactor Core at 3039 MWt . 5-45.

5.10 Summary of Environmental Impacts and Probabilities 5-54.......

5.11 Average Values of Environmental Risks due to Accidents per
Reactor-Year 5-60. ........ ....... ....... ...

5.12 (Table S-3) Table of Uranium , Fuel Cycle Environmental Data 5-69...

S 6.1 Benefit-Cost Summary for Clinton 1 6-2...............

:

C.1 Calculated Releases of Radioactive Materials in Gaseous
Effluents from Clinton Power Station C-4..............

C.2 Sumary of Atmospheric Dispersion Factors (x/Q) and Relative
Deposition Values for Maximum-Site Boundary and Receptor
Locations near the Clinton Power Station C-6...... .. ....

C.3 Nearest Pathway Locations Used for Maximie Individual Dose
! Commitments for the Clinton Dower Station . . . . . . . . . . . C-7.

C.4 Annual Dose Commitments to a Maximally Exposed Indiviaual near
{ the Cl i nton Powe r Stati on . . . . . . . . . . . . . . . . . . . . C-8

C.5 Calculated Appendix I Dose Commitments to a Maximally Exposed
Individual and'to the Population from Operation of Clinton
Powe r S ta ti o n . . . . . . . . . . . . . . . . . . . . . . . . . . C-9

C.6 Calculated RM-50-2 Dose Commitments to a Maximally Exposed
Individual from Operation of the Clinton Power Station C-10.....

xiii

h . . . .
. . .. ..

___



,
.

. . .

._ _ _ _ _ - _ _ _ _ _ _ _ _

LIST OF TABLES (Continued)

Table Page

C.7 Annual Total-Body Population Cose Commitments, Year 2000 C-11... .

C.8 Calculated Release of Radioactive Materials in Liquid Effluents
from Clinton Power Station C-12..... ...... . ... ....

C.9 Summary of Hydrologic Transport and Dispersion for Liquid
Releases from the Clinton Power Station . . . . . . . . . . . . . C-13

E.1 Key to BWR Accident Sequence Symbols E-4.... ......... .

G.1 Radon Releases from Mining and Milling Operations and Mill
Tailings for Each Year of Operation of the Model 1000-MWe LWR . . G-5

G.2 Estimated 100-Year Environmental Dose Commitment for Each
Year of Operation of the Model 1000-MWe LWR . . . . . . . . . . . G-5

'

G.3 Population-Dose Commitments from Unreclaimed Open-Pit Mines
for Each Year of Operation of the Model 1000-MWe LWR G-7... ...

G.4 Population-Dose Commitments from Stabilized-Tailings Piles
for Each Year of Operation of the Model 1000-MWe LWR G-7.. ....

|

k

(
,

xiv
{,

4

..



I

FOREWORD

This environmental statement was prepared by the U.S. Nuclear Regulatory
Commission (NRC), Office of Nuclear Reactor Regulation (the staff), in accor-

I dance with the Commission's regulation,10 CFR Part 51,* which implements the
requirements of the National Enviranmental Policy Act of 1969 (NEPA).

This environmental review deals with the impacts of operation of the Illinois
Power Company's Clinton Power Station Unit 1. Assessments relating to opera-
tion that are presented in this statement augment and update those described
in the Final Environmental Statement - Construction Phase (FES-CP) that was
issued in October 1974 in support of issuance of a construction permit for
Clinton Units 1 and 2.

The information to be found in the various sections of this statement updates
the FES-CP in four ways: (1) by evaluating changes to facility design and
operation that will result in different environmental effects of operation

| (including those which would enhance as well as degrade the environment) than
i those projected during the preconstruction review; (2.) by reporting the results

of relevant new information that has become available subsequent to the issuance
of the FES-CP; (3) by factoring into the statement new environmental policies
and statutes that have a bearing on the licensing action; and (4) by identi-
fying unresolved environmental issues or surveillance needs which are to be
resolved by means of license conditions. No unresolved issues have been
identified in this statement for the case of Clinton. Two surveillance needs
have been identified, namely the monitoring of fog and ice and of the tempera-
tures at the discharge point and at Salt Creek downstream of Lake Clinton.

Introductions (rdsunds) in appropriate sections of this statement summarizeI

both the extent of updating and the degree to which the staff considers the
( subject to be adequately reviewed.

Copies of this statement are available for inspection at the Commission's
Public Document Room,1717 H Street NW, Washington, DC, and at the Warner,

Vespasian Library, Clinton, Illinois. Single copies may be obtained by writing
to:

Director, Division of Licensing
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Mr. J.H. Williams is. the NRC Licensing Project Manager for this project. He
may be contacted at the above address or at 301/492-9777.
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f 1. INTRODUCTION

The proposed action is the issuance of an operating license to the Illinois
Power Company for startup and operation of the Clinton Power Station Unit 1 in
DeWitt County near Clinton, Illinois. Eighty percent of the unit is owned by
Illinois Power Company,10.5% by Soyland Power Cooperative, Inc. (Soyland),
and 9.5% by Western Illinois Power Cooperative, Inc. (WIPCO).

The generating system consists of a boiling-water reactor, steam turbine-
generator, a heat-dissipation system, and associated auxiliary facilities and
engineered safeguards. Waste heat will be dissipated to the atmosphere from a
cooling lake, Lake Clinton, which was created when the applicant constructed a
dam near the confluence of Salt Creek and the North Fork of the Salt Creek,
about 90 km (56 mi) east of where Salt Creek joins the Sangamon River.

The. rated thermal capability of the Unit I reactor is 2894 MWt (ER-OL,"i

Sec. 3.2.1); the design electrical rating is 933 MWe net, and the design
thermal (stretch) capability is 3039 MWt (ER-OL, Sec. 3.2.1).

<

1.1 ADMINISTRATIVE HISTORY

On July 23, 1973, Illinois Power Company (the applicant) filed an application
with the Atomic Energy Commission (AEC), now Nuclear Regulatory Commission
(NRC), for a permit to construct Clinton Power Station Units 1 and 2. This
application was decketed on October 30, 1973. The conclusions resulting from'

j the staff's environmental review were issued as a Final Environmental Statement -
Follo'ing reviews by the NRC regulatoryConstruction Phase in October 1974. w

; staff and its Advisory Committee on Reactor Safeguards, public hearings were
held before an Atomic Safety and Licensing Board in Clinton and Champaign,

) Illinois, between June 17 and July 3,1975. On September 30, 1975, the ASLB
issued Partial Initial Decision on environmental and site suitability considera-

i

tions. A Limited Work Authorization was issued to Illinois Power Company in
October 1975. Hearings on health and safety issues were held in Decatur,'

Illinois, on January 7 and 8,1976. The ASLB rendered its second decision,
dealing with the remaining radiological health and safety questions, on

,

February 20, 1976. Construction Permit Nos. CPPR-137 and CPPR-138 were issued<

in February 1976 for Units 1 and 2, respectively. Upon appeal by intervenors
from the partial initial decision of the ASLB, the Atomic Safety and Licensing

t

k * "Clinton Power Station Environmental Report, Operating License Stage,"
issued by Illinois Power Company in August 1980. Hereinafter this document
is cited in the body of the text as ER-OL, usually followed by a specific
section, page, figure, or table number. The Final Environmental Statement -
Construction Phase, published in October 1974, is referred to as the FES-CP.

1-1
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Appeal Board (ASLAB) considered the. matter and affirmed the ASLB decision on
July 29, 1976.

On January 31, 1978, Illinois Power Company requested on amendment to CPPR-137
to add Soyland Power Cooperative, Inc. and Western Illinois Power Cooperative,
Inc. as co-owners of Unit 1. Amendm'ent I was issued in September 1978 and
identified the applicant as

Illinois Power Company
Soyland Power Cooperative, Inc.
Western Illinois Power Cooperative, Inc.

On August 29, 1980, Illinois Power Company, acting for itself and as an agent
for Soyland Power Coop. , Inc. , and Western Illinois Power Coop. , Inc. , sub-
mitted an application, including a Final Safety Analysis Report (FSAR) and
Environmental Report (ER-OL), requesting issuance of operating licenses for
Clinton Units 1 and 2. These documents were docketed on September 8,1980.
Operational safety and environmental reviews were then initiated. The action
being considered here is the issuance of an operating license for only Unit 1.
Unit 2 has been deferred by the applicant and construction stopped.

As of October 1981, construction of Clinton Unit 1 was about 81% complete.
The applicant estimates that Unit I will be ready for fuel loading in January
1984.

1.2 PERMITS AND LICENSES

The applicant has provided a status listing in Section 12 of the ER-OL plus
Supplement 1, as of June 1981, of environmentally related permits, approvals,
and licenses required from Federal and state agencies in connection with the
proposed project. The staff has reviewed the listing and is not aware of any
potential non-NRC licensing difficulties that would significantly delay or
preclude the proposed operation of the station. The issuance of a water
quality certification pursuant to Section 401 of the Clean Water Act of 1977
by the Illinois Environmental Protection Agency, Division of Water Pollution
Control, is a necessary prerequisite. for the issuance of an operating license
by the Nuclear Regulatory Commission. This certification was received by the
applicant on August 25, 1975. The U.S. Environmental Protection Agency issued
a National Pollutant Discharge Elimination System (NPDES) permit with
modification pursuant to Section 402 of the Clean Water Act of 1977 to the
applicant on October 21, 1977 (Appendix B).

,

!
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2. PURPOSE OF AND NEED FOR ACTION

The Commission has amended 10 CFR Part 51, " Licensing and Regulatory Policy
and Procedures for Environmental Protection," effective April 26, 1982, to
provide that need for power issues will not be considered in ongoing and
future operating license proceedings for nuclear power plants unless a showing
of "special circumstances" is made under 10 CFR Section 2.758 or the Commis-
sion otherwise so requires (47 FR 12940, March 26,1982). Pursuant to the
amended regulations, need for power issues need not be addressed by operating
license applicants in environmental reports to the NRC, nor by the staff inc

environmental impact statements prepared in connection with operating licecte
applications. See 10 CFR Sections 51.21, 51.23(e), and 51.53(c).

This policy has been determined by the Commission to be justified whether or
not the additional capacity to be provided by the nuclear facility may be
needed to meet the applicant's load responsibility. The Commission has deter-
mined that the need for power is fully considered at the construction permit
(CP) stage of the regulatory review where a finding of insufficient need could
factor into denial of issuance of a CP. At the operating license (OL) review
stage, the proposed plant is substantially constructed and a finding of insuf-
ficient need would not, in itself, result in denial of the operating license.
The Commission was further influenced by the substantial information which
supports the conclusion that nuclear plants are lower in operating costs than
conventional fossil plants. If conservation, or other factors, lowers antici-
pated demand, utilities remove generating facilities from service according to
their costs of operation, with the most expensive facilities removed first.'

Thus, a completed nuclear plant would serve to substitute for less economical
generating capacity (47 FR 12940, March 26,1982). See also 46 FR 39440,

p August 3, 1981.

Accordingly, this final environmental statement does not consider "need for<

power." Section 6 does, however, consider the savings associated with opera-'

tion of the nuclear plant.

2-1
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3. ALTERNATIVES

The Commission has amended its regulations in 10 CFR Part 51, effective
April 26, 1982, to provide that issues related to alternative energy sources
will not be considered in ongoing and future operating license proceedings for
nuclear power plants unless a showing of special circumstances is made under
10 CFR Section 2.758 or the Commission otherwise so requires (47 FR 12940,;

) March 26, 1982). In addition, these issues need not be addressed by operating
license applicants in environmental reports to the NRC, nor by the staff in
environmental impact statements prepared in connection with operating license1

| applications. See 10 CFR Sections 51.21, 51.23(e), and 51.53(c).

In promulgating this amendment, the Commission noted that alternative energy
source issues are resolved at the CP stage and the CP is granted only after a
finding that, on balance, no obviously superior alternative to the proposed
nuclear facility exists. The Commission concluded that this determination is
unlikely to change even if an alternative is shown to be marginally environ-
mentally superior in comparison to operation of the nuclear facility because
of the economic adv=ntage which operation of the nuclear plant would have over
available alternative sources (47 FR 12940, March 26,1982). See also 46 FR

j 39440, August 3, 1981.

By earlier amendment (46 FR 28630, May 28,1981), the Commission also provided
that consideration of alternative sites will not be undertaken at the OL
stage, except upon a showing of special circumstances under 10 CFR Sec-

j tion 2.758. Accordingly, this final environmental statement does not consider
alternative energy sources or alternative sites.

k

I

,

I
3-1

.
.

. .

___



_ _ _ _ _ _ _ _ _

. .
__ _ _ _ _ _ _

.-,

4. PROJECT DESCRIPTION AND AFFECTED ENVIRONMENT

i 4.1 RESUME

The following sections provide a description of the Clinton facility and
related environment with respect to changes that have occurred since the
FES-CP review. The staff hac performed a one-unit review instead of a two-
unit review as was done in the FES-CP, for reasons discussed in Section 1.
Some minor changes have been made in the design and layout of Clinton 1
(Sec. 4.2.1). More of the applicant's property has been devoted to farm land
than was originally planned because of the abandonment of the Tall Grass
Prairie restoration project originally proposed (Sec. 4.2.2). The Clinton
Power Station will use water from Lake Clinton tu meet all its water supply
needs except at the visitor's center, where some groundwater will continue to
be used (Sec. 4.2.3). The cooling system remains essentially unchanged from
the description in the FES-CP, except the bottom width of the discharge fiume
has been reduced slightly (Sec. 4.2.4). The applicant has elected to meet ,the
radioactive-waste-treatment requirements of the Annex to Appendix I, 10 CFR 50,
dated September 4, 1975 (Sec. 4.2.5). Periodic cleaning of the condenser with
acids may be necessary (Sec. 4.2.6.1). There has been an increase in the
amount of chlorine biocide to be used (Sec. 4.2.6.1). The thermal analysis,

f was redone for one-unit operation based on information provided by the appli-
cant (Sec. 4.2.6.2). The design capacity of the sanitary waste system has
been increased slightly. There will only be three emergency diesel generators
for one-unit operation (Sec. 4.2.6.3). The routing of one transmission line
has been changed (Sec. 4.2.7). The derived mean annual discharge at the dam

4 site it slightly different from that cited in the FES-CP, Section 2.5.1. The

.

volume of sediment deposited in 30 years will be a small percentage of the
,

lake capacity (Sec. 4.3.1).

The observance of methane in groundwater wells led to 3 decision to utilizes

| Lake Clinton for service water (Sec. 4.3.2). Air quality data for the region
J surrounding the Clinton site which were not available at the CP stage are

presented; (Sec. 4.3.3). A remnant prairie stand has bean expanded in lieu of
' the originally proposed prairie restoration (Sec. 4.3.4.1). The developing

biotic community of Lake Clinton is described (Sec. 4.3.4.2). There is a
potential for the establishment of the Asiatic clam in the lake (Sec. 4.3.4.2).
There is a potential for the establishment of human pathogenic encephalitic
amoebae in the lake (Sec. 4.3.4.2). Current information on endangered and

,
threatened species is provided (Sec. 4.3.5). Current information on community

5 characteristics and on historic and prehistoric sites is provided (Secs. 4.3.6
and 4.3.7, respectively).

k
i
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4.2 PROJECT DESCRIPTION

4.2.1 External Appearance and Station Layout

A general description of the external appearance, plant layout and land use is
provided in Sections 2, 3, and 4 of the FES-CP. An architectural rendering of
Clinton Power Station Units 1 and 2 is also presented in Figure 3.1.1 of the
applicant's ER-OL.

Since publication of the FES-CP and the ER-OL architectural rendering, the
major change that has' occurred is the deferral of Clinton Unit 2 and the
decision to proceed with the construction of only Unit,1. Until construction
work is resumed on Unit 2, only Unit 1 structures will be visible. Thus, the
Unit 2 reactor building, turbine building, auxiliary buildings and railroad
spur will not appear. The 112 spray modules in the cooling canal are not now
included.

Other changes which have occurred since the FES-CP include expansion of the
sewage treatment plant to include two additional holding tanks, moving of the
parking lot across the road to east of the power station and placing the
visitors center to the west side of the lake at Route 54.

The configuration of the site boundary remains essentially the same as shown
in Figure 4.1 of the FES-CP.

4.2.2 Land Use

The site consists of 5703 ha (14,092 acres), down from the earlier estimated
size of 6160 ha (15,210 acres) indicated in the FES-CP (Sec. 2.1.2). Physical
alteration of about 4820 ha (11,900 acres) of site property has occurred.
Table 4.1 presents a land-use comparison of preconstruction use and present
station use of total acreage.

With the completien of land acquisition and construction activities, some land
use within the site differs from what was described in the FES-CP (Sec. 2.1.2).
About 135 ha (333 acres) will be used for station structures and 2250 ha
(5560 acres) will be occupied by the station's cooling lake, dam and spillway,
discharge flume, and spoils. The cooling lake covers essentially the same
area of 1983 ha (4900 acres) as given in the FES-CP (Sec. 3.4.2). The change
of land use related to the site preparation, construction activities, and lake
formation is described in greater detail in the ER-OL (Secs. 4.1.1 and 4.3.1).

The applicant has abandoned plans for initiating the Tall Grass Prairie restora-
tion project in the peninsular portion of the site. A prairie re:snant east of
the North Fork has, however, been expanded by planting of appropriate grasses
and forbs (ER-OL, Sec. 4.5.3). This decision resulted in an increase in the
amount of prime farmland to remain in production. Of the 587 ha (1451 acres)
presently leased as cropland, 504 ha (1246 acres) are designated as prime
farmland. An additional 57 ha (140 acres) of prime farmland in the general
area of the station complex may be restored to agricultural use following
completion of project construction (ER-OL, Sec. 4.3.1).

I
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Table 4.1. Clinton Power Station Land-Use Comparisonti

Preconstruction Station
Use (acres)t2 Use (acres)t2

Lake areat! 4895--

Homesteads 5 --

Agricultural land 2845 (710 prime) --

Timber /brushland 2000
' --

L Miscellaneous 50 --

'

Timber and grassland (greenbelt)t2 1450 5871
'

Agricultural land 7742 (2254 prime) 1451 (1246
prime)

Silp51um prairie 60--

6

Station facilities
Station complex 980--

. Discharge flume 285--
.

Dam & Spillway 380--

Other facilitiest3
| Marina 150--

Visitors center 20--

TOTAL 14,092 14,092t4

11 Modi fied from. ER-OL, p. 4.3-8.

t2 Land available for recreational ac'tivities. A total of 4150 ha (10,250
'

acres) of this land has been leased to the Illinois Department of Conser-
vation to manage as a recreation / conservation area.

j t3 These facilities are open for public use by the applicant.
ti All of the site property was purchased primarily for the construction

and operation of the Clinton Power Station. Secondary usage of some of
the acreage is provided for agricultural and recreation &l purposes.

Note: To convert acres to hectares, multiply by 0.405.
<

l
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Since August 1979, a total of 4217 ha (10,420 acres) of the site has been open
.to public use for recreational and wildlife study activities; 4148 ha
(10,250 acres) are managed by the Illinois Department of Conservation (IDOC)
and 69 ha (170 acres) by the applicant (ER-OL, Sec. 4.1.1). Implementation of
the 100C Wildlife Resources Management Plan--thus promotes multiple use of
local resources, i.e. , power generation, wildlife habitat, public recreation

Among other considerations of integrated land use,and agricultural use.
provisions of the 100C management plan preclude soil tillage (tenant farming
operations) in areas characterized by high erosion potential (e.g. , steep
slopes and/or highly erosive soils). Additionally, buffer zones such as
grasslands or forest vegetation are to be maintained between cultivated crop-
lands and adjacent drainageways and/or Lake Clinton (Ref.. 29), thus restricting
sediment transport by surface runoff.

As pointed out in Table 4.1, 4150 ha (10,250 acres) have been leased to the
Illinois Department of Conservation to manage as a recreation / conservation
area. Lake Clinton is the only recreation facility within 8 km (5 mi) of the '

station. With the exception of Weldon Springs State Park, located 8.8 km
(5.5 mi) southwest of the site, which offers fishing, boating, and hiking on a
150-ha (370-acre) park, Lake Clinton constitutes the only other major recre-
stional facility in the surrounding area. Lake Clinton offers year-round
recreational facilities providing boating, fishing, hunting, camping, pic-
nicking, and hiking. The Illinois De,artment of Conservation has estimated

that in 1980 the site was visited by 320,212 persons and expects the visita-
tion to increase to 750,000 persons in 1982 and 1,000,000 persons in 1983 and
beyond.

The construction of the power station and Lake Clinton has resulted in vacat-
ing portions of certain roads, relocating partions of roads, and building some
new road. The following changes occurred:

(a) New bridges and approaches were built across North Fork of Salt
Creek (Route 54) and Salt Creek (Route 48), and Route 10 was elevated
at the point where the lake crosses under the highway.

(b) A 1500-m (4900-ft) section of County Highway 14 was relocated. The
relocation involved 2100 m (7000 ft) of highway and three new bridges.

(c) In Harp Township 13.8-km (8.6-mi) of road was vacated and three old
bridges were removed. About 5.8 km (3.6 mi) of new roads and a new
bridge over the North Fork of Salt Creek were built.

(d) In Creek Township 3.0 km (1.9 mi) of road was vacated, one old
bridge removed and 3.2 km (2 mi) of new roads were built.

(e) In DeWitt Township 8 km (4.9 mi) was vacated and two old bridges
removed. One new bridge and 9 km (5.9 mi) nf new road were built.

(f) In Nixon Township 0.2 km (0.1 mi) of road was vacated and about
3.1 km (1.9 mi) of new roads were built.

_ _ _ _ _ _ _
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4.2.3 Water Use
,

The Clinton Power Station will use water from Lake Clinton to meet its water
supply needs. Proposed station use of groundwater was abandoned due to high
methane concentrations found in test wells during construction. There are no
users of the Salt Creek or its North Fork for domestic, industrial, or municipal
purposes. Salt Creek water is not used for irrigation within 80 km (50 radial
mi) downstream from the station. All water supplies for such purposes are
obtained from groundwater sources. The nearest public water supply which
could be influenced by Salt Creek or its North Fork would be Alton, Illinois,
on the Mississippi River, approximately 390 km (242 river mi) downstream of
the Clinton Power Station.

Lake Clinton is used by the public for sport fishing, powerboating, water
skiing, and wildlife observation and study, and lakefront areas are being
prepared for use as swimming beaches (staff observations, site visits of March
and September 1981). The effect of station effluents on lake water quality is
covered in Sections 5.3.2 and 5.5. Consumptive water use resulting from
station operation is discussed in Section 5.3.1.

Groundwater use by the project will be limited to the Clinton Power Station
Visitor Center and recreational areas during operation. Use of groundwater at
these locations will be minimal and will'have no significant effect on local
or regio.,al hydrology.

4.2.4 Cooling System

Except for the fact that only one unit will be operated, the station cooling
system will remain unchanged from what was described in the FES-CP (Sec. 3.4),
that is, a once-through system withdrawing water from, and discharging water
to, an impoundment of Salt Creek, named Lake Clinton.

4.2.4.1 Intake Structure

There have been no changes in the cooling water intake structure from what was
described in the FES-CP (Sec. 3.4.4).

4.2.4.2 Discharge Structure
i

Other than a reduction in the bottom width of the discharge flume from 43 m
(140 ft) to 37 m (120 ft) (ER-OL, Sec. 3.4.3), the discharge structure will be
generally as described in Section 3.4.5 of the FES-CP. The applicant does not
plan to install a series of spray modules in the discharge flume for supplemental
cooling during the period of one unit operation as indicated in the ER-OL
(Sec. 3.4.4).

4.2.5 Radioactive-Waste Treatment

Part 50.34a of Title 10 of the Code of Federal Regulations (10 CFR) requires
an applicant for a permit to operate a nuclear power reactor to include a
description of the design of equipment to be installed for keeping levels of
radioactive materials in effluents to unrestricted areas as low as is reasonably
achievable. The term "as low as is reasonably achievable" means as low as is
reasonably achievable taking into account the state of technology and the
economics of improvement in relation to benefits to the public health and

i
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safety and other societal and socioeconomic considerations and in relation to
the utilization of atomic energy in the public interest. Appendix I to 10 CFR
Part 50 provides numerical guidance on design objectives for light-water-cooled
nuclear power reactors to meet the requirements that radioactive materials in
effluents released to unrestricted areas be kept as low as is reasonably
achievable.

To meet the requirements of 10 CFR Part 50.34a, the applicant has provided
final designs of radwaste systems and effluent control measures for keeping
levels of radioactive materials in effluents to unrestricted areas within the
design objectives of Appendix I to 10 CFR Part 50. The applicant elected to
meet the requirements of the Annex to Appendix I dated ^5eptember 4,1975, in
lieu of performing a cost-benefit analysis as required by Section II.D of
Appendix I. In addition, the applicant has provided an estimate of the quantity
of each principal radionuclide expected to be released annually to unrestricted
areas in liquid and gaseous effluents produced during normal operation, includ-
ing anticipated operational occurrences.

The staff's detailed evaluation of the liquid and gaseous radwaste systems and
the capability of these systems to meet the requirements of Appendix I is
presented in Chapter 11 of the staff's Safety Evaluation Report which was
issued in February,1982. The quantities of radioactive material calculated
by the staff to be released from the station during normal operations, including
anticipated operational occurrences, are presented in Section 5.9 of this
environmental statement, along with the calculated doses to individuals and to
the population that will result from these effluent quantities. The staff's
evaluation concludes that the final designs of radwaste systems and effluent
control measures are capable of meeting the design objectives of Appendix I to
10 CFR 50, such that radioactive materials in effluents released to unrestricted
areas can be kept as low as reasonably achievable.

Before the issuance of an operating license, the applicant will submit technical
specifications that will establish release rates for radioactive material in
liquid and gaseous effluents. These specifications will also provide for the
routine monitoring and measurement of all principal release points to assure
that the facility operator is in conformance with the requirements of Appendix I
to 10 CFR Part 50.

4.2.6 Nonradioactive-Waste-Management Systems

As a result of the change in the station's source of makeup and potable water
from deep wells to Lake Clinton (Sec. 4.2.3), the designs of the makeup water
treatment system and associated waste management systems have been changed
from what was described in the FES-CP (Secs. 3.6 and 3.7). Additionally, the
analysis of thermal discharge has changed from tnat given in the FES-CP
(Sec. 3.4) in light of plans for one unit operation.

4.2.6.1 Chemicals

Makeup and Potable "ater Treatment

Plant makeup and potable water will be taken from Lake Clinton and then treated
by prechlorination, clarification and solids removal--using alum or sodium
aluminate and a coagulant aid, lime sof tening, and sand filtration. Plant

1
1
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makeup water will undergo further treatment using carbon filtration and
demineralization (ER-OL, Secs. 3.3.4.1 and 3.6.2).

Wastes generated during backwash cleaning of the sand and carbon filter::,<

j removal of sludge from the clarification basins, lime softener blowdown, and
demineralizer regeneration and condenser cleaning will be routed to two waste-
water treatment ponds, located southwest of the plant near the edge of Lake
Clinton, with a total capacity of about 1.9 x 104 m3 (5.0 x 10s gal). The
supernatant effluent from the wastewater treatment ponds will be neutralized

L by addition of acid, caustic, or line and then sand filtered before discharge
; to Lake Clinton via the discharge flume. If the quality of wastewater does
' not meet NPDES effluent limitations (Appendix B) provisions have been made for

routing the sand filter effluent back to the wastewater treatment ponds. Thei
'

sludge collected in the wastewater treatment ponds will be dredged when neces-
sary and transported offsite to a licensed landfill (ER-OL, Sec. 3.6.4).
Although the wastewater treatment ponds will not be lined, infiltration of
seepage from the ponds into the aquifers in the vicinity of the station willi

be impeded by the low permeability (less than 10 5 cm/s) of the rock and soils
in the site area (ER-OL, Sec. 2.4.3.4).

Cooling Water Treatment

Biocides. The concentration of chlorine to be used for Unit 1 condenser'
biofouling control has been increased about one-third since the FES-CP was
issued (FES-CP, Sec. 3.6.2). Plans now call for about 4 mg/L--average
(5.3 mg/L--maximum) of chlorine to be injected into the circulating water1

upstream of the condenser for periods of about 30 minutes three times daily.
1 The free available chlorine (FAC) concentration during chlorination will be

about 0.5 to 1.0 mg/L, which will be reduced to about 0.1 mg/L at the condenser
outlet. Total residual chlorine (TRC) levels are dependent upon a variety of
reactions--with inorganic compounds, ammonia, and organic compounds, as well
as reactions prompted by sunlight--in which chlorine is consumed (Refs.1-3).
On the basis of expected water quality in Lake Clinton, the staff estimates
that the TRC concentration during chlorination will be about 1.5 to 2.5 mg/L,
which will be reduced to about 0.3 mg/L at the condenser outlet. Only one
unit will be in operation, and thus untreated circulating water from the
second unit will not be available to reduce the chlorine concentration through
reaction and dilution upon mixing, as was anticipated in the FES-CP (Sec. 3.6.2).

| However, the staff estimates that the long transit time in the discharge fiume
(about 3.9 hours) will reduce residual chlorine through further reactions as
an oxidizing agent (Refs. 4-6), resulting in a reduction of FAC to well below
0.1 mg/L and TRC to below 0.2 mg/L prior to discharge into Lake Clinton (ER-OL,
Secs. 3.3.1 and 3.6.1).

As described in Section 4.3.4.2, if the Asiatic clam becomes established in
L Lake Clinton, the class may block the power plant condenser tubes. This

possibility was not considered in the FES-CP. In waters similar to those
expected in Lake Clinton, an effective method to control juvenile Asiatic
clams is to asphyxiate them by creation of anaerobic conditions. During
condenser outages, water in the cribhouse is allowed to remain undisturbed for

'

about 36 hours while adding oxygen scavengers (about 150 to 200 mg/L sodium
meta-bisulfite, 5 to 8 mg/L hydrogen sulfide, and 0.3 ppm cobalt chloride).
At the end of the treatment period, water is neutralized by reaeration prior
to discharge. Reaeration restores the dissolved oxygen content and oxidizes
sodium meta-bisulfite and hydrogen sulfide to sulfates (Ref 7),

i

.
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Scale Control. The applicant estimates that it may be necessary to remove
scale from the condenser after five to seven years of operation (and, possibly,
at similar intervals thereaf ter) (ER-OL, Response to Question 291.9). (

If scale develops, chemical scale control will be considered using sulfuric, :

formic, or phosphoric acid in a 5% to lb% solution during a condenser outage.
Cleaning of the condenser is expected to produce about 1900 ma (5 x 105 gal)
of waste, plus rinse water; the waste solution will be neutralized, precipi- i

tated in one of the two wastewater treatment ponds, and filtered, as described I

in the section on makeup and potable water treatment (ER-OL, Response to ;

Question 291.9). Following treatment, the wastewater will be discharged into
Lake Clinton, resulting in an initial increase of about 1 ppm in the salt !
concentration in the lake, which should be reduced to immeasurable quantities
shortly after coridenser cleaning is completed.

4.2.6.2 Thermal

The applicant has reevaluated its thermal plume predictions for Lake Clinton i

since issuance of both the FES-CP and the ER-OL. This reevaluation was under-
taken because (1) the original predictions were for two unit operation, but
the applicant has decided only Unit I will be in operation for an indefinite d
period of time, and (2) there have been advances in thermal field predictive
techniques s'nce the applicant's original analysis.

During the construction permit stage, the applicant used & one-dimensional
(longitudinal) thermal plume model (called LAKET) to predict the thermal ,

effect of station operation upon the Clinton cooling lake and the thermal
impact of the water discharged into Salt Creek below the dam (FES-CP, Sec. 5.3).
In its revised hydrothermal analysis, the applicant used the Laterally Averaged
Reservoir Model (LARM) to simulate the two-dimensional (longitudinal and j
vertical) variations of both the velocities and temparatures in Lake Clinton
(Ref. 8). The applicant computed the hydrodynamic and temperature regimes in {

Lake Clinton for a heat-rejection rate of 6.2 MMJ/br (5.9 x 109 Btu /hr) with
one-unit operation at 100% load factor (plant factor) and for the climato-

dlogical and hydrological conditions of 1978 and 1955. The year 1978 was used
to provide a verification case under no heat load (filling of the lake was i
completed in May 1978, and some actual lake-temperature data were available). ,
The year 1955 was selected because it experienced the highest summer water
temperatures in the 26 years (1953-1978) of record (Ref. 8, Sec. 4.2.3) and a

because it corresponds to the 1-in-50 year drought (ER-OL, Sec. 5.1.2). |

The cooling water temperature rise for one-unit operation at maximum load was
calculated to be 10.1C* (18.2F*) based on a total station heat rejection rate

3of 6.2 MMJ/hr (5.9 x 109 Btu /hr) and a flow rate of 41 m /s (1447 cfs). The
temperature reduction in the discharge fiume was estimated to be about 0.5C* i

(0.9F*) for the 1955 meteorological conditions and about 1.0C* (1.8F*) for the |
1978 conditions,

i

The applicant presented the newly predicted lake temperature data for one-unit
operation in the Thermal Demonstration Report (TDR) and submitted the report
in 1980 to the Illinois Pollution Control Board (IPCB) to support the applicant's [
petition for alternative thermal standards for Unit 1.

!

<
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In October 1981, the applicant, in response to the staff's question about the
applicant's thermal demonstration, indicated that for one-unit operation at 100%
load, the station heat-rejection rate would be 7.0 MJ/hr (6.61 x 106 Stu/hr)
(Ref. 9). Also, at lake elevation of 210 m (690 ft) MSL, it was reported that
the circulating water flow rate would be 38.8 m /s (1370 cfs), and the service3

3water flow rate would be 2.8 m /s (98 cfs) (about 95% of this will go to the
discharge flume). Therefore, the combined circulating and service water flow

3 3rate would be 41.6 m /s (1468 cfs) instead of 41 m /s (1447 cfs) as previously
reported, and the resulting water temperature rise, at 100% power, would be
11.2C" (20.1F*) instead of 10.1C* (18.2F*). The Applicant's lake temperature
distribution data for the revised heat-rejection and cooling-water-flow rates
were not available to the staff.

The staff conducted an independent hydrothermal analysis for Lake Clinton
using the above flow and temperature data and the transienc temperature
prediction model called "MITEMP" developed by Massachusetts Institute of
Technology (MIT) for natural reservoirs and cooling impoundments (Refs. 10,11).
The MITEMP program is a flexible, multipurpose computer code that contains
several submodels for predicting temperature structure and flow pattern in

i natural impoundments, deep stratified cooling ponds, and shallow, vertically
j mixed cooling ponds.

! The staff simulated the hydrothermal performance of Lake Clinton for the
conditions during the period of May through October in the extreme dry year ofi

1955. Meteorological data for Springfield, Illinois, were used (Ref.12).
! Based on the applicant's lake drawdown analysis, the staff assumed that the
| lake level would be at the extreme low level of 209 m (685.5 ft) MSL (ER-OL,

p. 3.4-1) with no flow over the spillway. The only downstream water released'

{ from the cooling lake to Salt Creek was considered to be discharged through
the submerged lake outlet, which has a crest elevation of 204 m (668 ft) MSL.
The simulation was first performed for the case with the station operating at
100% load factor, which represents the worst-case situation in terms of poten-
tial thermal impact.

The cooling water flow rate used by the staff is somewhat different from the
value provided by the applicant. Since the lake elevation would drop to 209 m
(685.5 ft) MSL under the 1955 conditions, the intake pumping rates would be

8 3expected to be less than 38.8 m /s (1370 cfs) for circulating water and 2.8 m /s
(98 cfs) for service water, which as the applicant pointed out, are the pumping
rates at lake elevation of 210 m (690 ft) MSL (Ref. 9). The staff calculated
that at lake elevation of 209 m (685.5 ft), the circulatir.g and service water
flow rates would be 37 m /s (1310 cfs) and 2.7 m /s (95 cfs). The combined8 3

cooling water discharge rate into the lake would be 39.6 m /s (1400 cfs),3

since only'95% of the service water would go into the discharge fiume. At
100% load factor, the. station heat rejection rate of 7.0 MMJ/hr (6.61 x 109 Btu /
hr) would result in a combined temperature rise of 11.8C (21.2F*). Assuming
that the temperature reduction in the discharge fiume would be 0.5C (0.9F*)
for the conditions of the year 1955, the water-temperature rise for the dis-,

charge into Lake Clinton would therefore be 11.3C* (20.3F*) at 100% power.

A staff evaluation of the given pond characteristics indicated that Lake
f Clinton would tend to be stratified. Therefore, the deep stratified cooling

pond submodel of the MITEMP program was used by the staff for its simulation.
. The simulated discharge temperatures in the lake as computed by the staff are
) shown in Figure 4.1 and in Table 4.2 for one-unit operation at 100% load
i
!

|
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Table 4.2. Results of the Staff's Predicted Temperatures
for Year 1955 (Lake Surface Elev~ation = 685.5 ft MSL).

Maximum Annual Maximum
Cooling Water _ Flume Oischarge Frequency Discharge
Water Temperature. Temperature Temperature above Temperature to

Discharge Rise Reduction to Laket .2 99 eft '3 Salt Creekt1'4t 1

(cfs) (F*) (F ) (*F) (%) (*F)

100% Load Factorts
,

1400 21.2 0.9 110.4 16.4 90.1

1463t' 20.1ts 0.9 109.5 16.0 90.0
.. .....__ .......... ____......_______ .....__________.__ ............_..___.

78% Load Factort7

1400 16.5 0. 9 105.5 11.8 85.7 |

1463t' 15.7t8 0.9 104.7 10.0 85.6

t1 See Section 5.3.2.2 for details of the IPCB thermal standards.
t2 IPCB standard is 108.3*F. |

1 13 IPCB standards limit frequency of occurrence of releases above 99.0*F.
14 IPCB standard is 90.0*F.

57 Heat-rejection rate = 6.61 x 108 Btu /hr.
ts Data provided by the applicant.
t7 Heat-rejection rate-= 5.16 x 108 Btu /hr.
Note: *C = (*F - 32) x' O.555; m /s = cfs x 0.0283

r

factor. The maximum temperature of water released from Lake Clinton to
Salt Creek is also presented in Table 4.2. In addition to using the cooling
water flow rate and the water temperature rise as derived by the staff to
perform thermal analysis, the staff also predicted 'the lake temperature by
using the- flow and temperature data provided by the applicant. These results
are also shown in Table 4.2.

'
Based .on . the MITEMP program and the input data derived by the staff, the
predicted maximum discharge temperature into the lake would be about 43.6*C'

(110.4*F) for 100% load factor. The results also indicated that the maxisum
discharge temperatures would generally occur around August 5 under the 19.i5'

conditions. The maximum temperature of water ' released from Lake Clinton to
. Salt Creek was predicted to be 32.3*C (90.1*F).

I In addition, the staff has performed - similar modelings for other station
operating conditions. The results for one-unit operation at 78% load-factor

|
are . also presented in Tab'e 4.2. This reduced operating level, as discussed

.

,
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in Section 5. 3.2.2, would produce discharge temperatures into Lake Clinton
within the limits established by the IPCB.

The staff has reviewed the temperature distributions in the lake, as provided
by the applicant in its thermal demonstration reports (Ref. 8) for slightly
different flow rate and temperature parameters than indicated in Table 4.2.
The observation of the temperature distributions indicated that a large frac-
tion of Lake Clinton would have water temperctures at or below 32.2 C (90 F)
(Sec. 5.5.2.3). The staff believes that this conclusion about lake temperature
would re' main valid under the station operating conditions indicated in Table 4.2.

4.2.6.3 Other

Sanitary Wastes

The sanitary waste treatment scheme given in Section 3.7.1 of the FES-CP
remains valid. The only change is the design capacity, which has been increased

3from 142 n3/ day (37,500 gal / day) to 161 n / day (42,500 gal / day), primarily to
meet the needs of an increased labor force during refueling. The normal
operation work force is expected to be about 330 people for one-unit operation
(ER-OL, Response to Question 310.1). The staff has determined that based on a
water usage rate of 1.5 x 10 6 m /s (35 gal / day) per person (Ref.13), thea

design capacity of the sanitary system is sufficient.

Gaseous and Particulate Emissions

The only change from the FES-CP (Sec. 3.7.2) is that there will be only three
emergency diesel generators for one-unit operation, as opposed to the six
originally planned for two-unit operation (FES-CP, Sec. 3.7.2). These genera-
tors will be on standby status and will be periodically tested (ER-OL, Sec. 3.7.3).
The total annual discharge of sulfur dioxide is estimated to range between
170 and 270 kg (370 and 600 lb); total annual discharge of nitrogen oxides is
expected to range between 100 and 170 kg (230 and 370 lb) (ER-OL, Sec. 3.7.3).
Small amounts of particulates will also be released. The staff considers
these estimates to be within the range of emissions normally to be expected
from such sources. Another source of air pollution during station operation
will be fugitive dust and combustion product emissions from vehicle operation.
The amounts of such pollutants have not been estimated, but are expected by
the sta.ff to be relatively small compared with other sources in the area.

4.2.7 Power-Transmission Systems

The completed transmission facilities associated with the station differ from
those described in the FES-CP (Sec. 3.8). They are fully described in the
ER-OL (Sec. 3.9.1). The major change is the substitution of " Route I" (south)
for " Route B" to facilitate connection with the Greana Substation (Fig. 4.2).
Route I contains two parallel rows of single-circuit, wood H-frame structures
with 345-kV lines on 8.7 km (5.4 mi) of the applicant's property; the route
then continues on private rights-of-way, employing double-circuit, single-
column steel structures. The columns carry two 345-kV lines to the intersect
and tie-in with the existing Latham Rising Transmission Line 4571, with one
345-kV line continuing from Line 4571 to the Oreana substation. Changes in
the corridors of transmission line routes F-G and H are minor. The combined
length of the three transmission lines added to the Illinois Power Company

k
;

{
l
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system is about 92 km (57 mi); the associated corridors include about 367 ha
(906 acres).

4.3 PROJECT-RELATED ENVIRONMENTAL DESCRIPTIONS

4.3.1 Hydrology

4.3.1.1 Surface Water

The surface water descriptions presented in Section 2.5 of the FES-CP are
still valid with the additions and discussions below. In addition, Section 5.3.3
of this report contains a discussion of the hydrologic effects of alterations
in the floodplain as required by Executive Order 11988-Floodplain Management.

Runoff for the Clinton Lake watershed was estimated using discharge data
collected at the USGS gaging station near Rowell,19 km (12 mi) downstream of

2 (334 mi2),the Clinton Lake dam. The drainage area monitored at Rowell is 866 km
The discharges of Salt Creek at the dam site were derived by multiplying the
recorded discharges at Rowell by the drainage area ratio 296/334 = 0.886. A

33 year period of record, 1942-1975, was used in runoff calculations for
Clinton Lake.

Derived discharge data for Salt Creek at the main dam site are shown in Table 4.3.
The maximum flood of record at Rowell, which occurred on May 16, 1968, produced

3an estimated peak discharge of 612 m /s (21,600 cfs) at the main dam. Such a
flood has an' estinated recurrence interval of about 60 years. Floods greater
than 283 m /s (10,000 cfs) at Rowell (estimated recurrence interval of 10 years)3

were recorded in 1943, 1956, 1961, 1964, and 1968.

Table 4.3. Derived Discharge Data
for Salt Creek at Dam Site

Discharge Magnitude

36 m /s (212 fts/s)Mean annual
3 3Highest mean monthly (April) 13 m /s (461 ft /s)
3 3Lowest mean monthly (September) 0.9 m /s (32 ft /s)
3 3Maximum peak 612 m /s (21,600 ft /s)

3Minimum low 17 L/s (0.6 ft /s)

The minimum recorded flow at Rowell, observed on October 4,1954, was 20 L/s
(0.7 cfs), which has an estimated recurrence interval of 75 years. The drought
which produced this record low flow occurred from 1952 to 1957. The correspond-
ing minimum flow estimated at the main dam is 17 L/s (0.6 cfs). The estimated
seven-day once-in-ten years low flow for the Rowell gaging station is 76 L/s
(2.7 cfs), which translates to approximately 68 L/s (2.4 cfs) at the main dam.

!
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Because of the flood attenuation effect of the lake, the magnitude of flood
flows -downstream from the dam will be lower than under preconstruction condi-
tions. Minimum flows downstream of the dam will be greater than the minimum

p

flow of- record because of a guaranteed minimum release from the cooling lake
( of 142 L/s (5 cfs).

Lake Clinton has a normal pool elevation of 690 ft above mean sea level which
;

2was reached on May 17, 1978, a surface area 19.8 km -(4895 acres), and a
storage capacity of 9.15 x 107 3m -(74,200 acre-ft) at normal pool elevation."

;

The hydrologic analyses and hydraulic design for the main dam and the lake are
'

based on a Probable Maximum Flood (PMF) condition with a Standard Project
Flood (SFF) as an antecedent flood. The PMF water surface elevation in the
lake at the dam site is estimated to be 708.8 ft.

A determination was made of the expected reduction in lake capacity due to
A sedimentation rate of 240 m /km /yr (0.5 acre-ft/miz/yr) was3 2sedimentation.

selected on the basis of data obtained from three sources: (1) turbidity
measurements made during a six year period,1950, to 1956, at Rowell, (2) sedi-
mentation surveys and studies conducted by the Illinois State Water Survey on -

85 reservoirs in~ Illinois, and (3) turbidity measurements made.on the site of!

Lake Clinton beginning in 1972. Using the selected sedimentation rate, the_
volume of sediment deposited in Lake Clinton at the end of 30' years would be
about 5.5 x 108 m (4450 acre-ft), or 6% of lake capacity at normal pool:3

- ,

'[ elevation. Such a loss in capacity should have no effect on normal station
'

' operations. Analyses r.ade by the applicant regardiiig the effect of 50 years
of sedimentation on lake flood levels showed no- apprecieble rise in water

; surface elevation in the upper reaches of the reservoir.

i 4.3.1.2 Groundwater L'
, ,

,

I The principal source of potable groundwater in the region occurs ia sand and
gravel aquifers associated with glacial. deposits. Glacial;outwash deposits in
the Mahomet bedrock valley'are the primary source of munic'ipal water On DeWitt
County. Othe'r aquifersdn limited public and domestic use are' sand and gravel
lenses in tbe glacial till and alluvial deposits. The' Pensylvaniari-bedrock t
aquifer, underlying the glacial drif t, is not generally used as a water source
because of the greater accessibility of glacially depostted aquifers.

,

- ,a . .. , ,
,

The Mahomet valley. aquifer is as much as 46 m'~(15d it) I. dick anJ overlain by . i"f( approximately 61 m (200 ft) of'relatively impervious clayey tills.'' Water from
3

,

J this aquifer will not be used bytthe station, "as stated in construction phase
. '' reports, due to its .high methanc content (see Sec. 4.2.3).

~

. |

'

Local groundwater levels range'in eitvation from stream level in 'the valleys
to 3 to 12 m (10 to 40 ft) below the surface. in the uplands between streams.

- Regional groundwater _ movementxis westward toward the Illinois River at a
gradient of 0.04% to 0.06% [0.4'to 0.6 m/km (2 to 3 ft/mi)] locally steeper.

$ 1 gradients occur near stream, valleys.
-p- ,

High; groundwater levels; occur in the upland areas that are poorly drained.,

The 1.imited permeability of4 the subsoil, the poor natural drainage, and the'
subsequent high groundwath levels contribute to a considerable drainage
problem in the agricultura' uplands. Much of the agricultural l e d is drained
artifically by tile and of tch, some of which discharge into Sau creek.
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4.3.2 Water Quality

4.3.2.1 Surface Water

The staff has performed an analysis of the new monitoring data provided in the
ER-OL (Secs. 2.2.2.1 and 2.4.1.6) on water quality in Salt Creek, the North
Fork of Salt Creek, and Lake Clinton--during and after lake filling. The '

applicant's preoperational monitoring program was begun in May 1974 and per '
formed on a quarterly basis through September 1975 at four locations: the
North Fork, about 13 km (8 mi) upstream of the confluence of Salt Creek and
the North Fork; on the Salt Creek about 19 km (12 mi) upstream of the con-
fluence; and two locations (6 km (4 mi) and 11 km (7 mi)] downstream of, the
confluence. Frequency of monitoring was increased at the above locations to
monthly sampling in October 1975. When the main dam was closed in November 1977,
the monitoring program was' expanded to include five additional sampling loca-
tions: two on Salt Creek, 27 km (17 mi) and 26 km (16 mi) upstream of the

-

original confluence; and three in Lake Clinton, one at the point where the
discharge flume enters the lake, one near the intake structure, and one in the
deepest portion of the lake near the original confluence (ER-OL, Sec. 6.1).
The chemical and bacteriological constituents measured during the precpera-
tional monitoring program are listed in Table 4.4.

Table 4.4. Chemical and Bacteriological Constituents Measured
1during Preoperational Environmental Monitoringt

General Water Quality Parameters Nutrients
Alkalinity, total Ammonia

Chlorine, total Biochemical oxygen demand (5-day)

Conductance, specific Nitrate
Oxygen, dissolved Organic carbon, total '
0xygen, saturation Organic nitrogen, total'

'

>

pH Grttophosphate, soluble ~ ''

Temperature Phosphorous, total

Total dissolved solids Silica, soluble

Total suspended solids
Turbidity Trace Metals

'

Copper
'

Sacteriological L'ead.

Bacteria, fecal coliform Mercury
'Bacteria, fecal streptococci Zinc

t1 From ER-OL, Table 6.1-1.~ '
.,

s ,

'~
t

.

1 $

r

1

g
=

4 {

,
- -- -- - -- - - - i

'

?' '' '



'i . .,

.F
' ' ' "

4 17>
,

: \ .

'

Some changes in water quality were observed from the data reported in the
~

' FES-CP (Sec. 2.5.3), primarily due to point sources of domestic waste, nonpoint
[ sources of agricultural runoff, and filling of Lake Clinton. The concentra-

,

a i tions of aquatic nutrients and bacteria were often quite high. The range of
total phosphorous concentrations often exceeded the standard of the Illinois,

' Pollution Control Board (0.05 mg/L), and ranged from 0.02 to 0.6 mg/L in
upstream Salt Creek; 0.04 to 0.33 mg/L in the upstream North Fork; 0.015 to
0.12 mg/L in Lake Clinton; and 0.06 to 0.6 mg/L in downstream Salt Creek.
Fecal coliform colonies or counts (FC), which were not reported in the FES-CP,;

frequently exceeded the Illinois standard (400 FC/100 mL), and ranged from 130<

, to 150,000 FC/100 mL in upstream Salt Creek, 240 to 10,000 FC/100 mL in upstream
~ North Fork, O to 1600 FC/100 mL in Lake Clinton, and 0-4700 FC/100 mL in
downstream Salt. Creek. Dissolved oxygen levels followed natural seasonal

3 trends and generally met the minimum specified level of 5.0 mg/L. Concentra-
b tions of trace metals monitored were below their respective Illinois standards.

Bectuse.of the potential for the establishment of encephalitic human pathogenic'

, , amoebae in Lake Clinton (Sec. 4.3.4.2), and because the lake is used by the,

public for water contact recreation (Sec. 4.2.3), the staff recommends that
monitoring for such amoebae be added to the existing monitoring program in,

accordance with recommendations of the Illinois Department of Public Health so
that appropriate mitigstion can be designed if the organisms are found.

4.3.2.2 Groundwater

Groundwater quality in the station vicinity has shown no appreciable change
fece that described at the construction permit review stage, with the excep--

' tion of. groundwater in the buried Mahomet Bedrock Valley. In 1979, water'

7' ,containing a_ high methane concentration was obtained from a test well located
about 1.5 km (1 mi) south of the station. As a result, all plant water needs
will be supplied by surface water (ER-OL, Sec. 2.4.2 and Table 2.4-16).

s 4.1. 3 Climatology and Air Quality'

4.3.3.1 Climatology

The Clinton site in east-central Illinois is situated in a continental-type
climate with marked annual temperature variation. Average minimum temperature

$ in January is -8*C (18'F) while average maximum is 29'C (84*F) in July (Ref. 14).
Extreme temperature values measured at Decatur, Illinois (Ref.15), near the
site, show a minimum of -26*C (-15'F) and a maximum of 45'C (113'F) through

' April 1975. Extremes observed onsite (Ref. 16) ranged from -28.8'C (-20'F) to
35.2*C (95'F). Mean annual precipitation in the area is about 940 mm (37 in),
with nonial monthly precipitation that varies from 53 to 123 mm (2.1 to 4.8 in).
The larger amounts occur from April through June. Snowfall has been observed
from November through April and for the winter season a'veraged 534 mm (21 in)

t for the period 1950-1974.
,

Thunderstorms'and tornadoes are observed in the site vicinity and thunderstorm
days averaged about 50 per year (Ref.16); The thunderstorms generally result-

either from the passage of frontal systems over the area or from warm unstable
~

/ air transported into the area from the Gulf of Mexico during the summer.g Tornadoes, which can occur with the more vigorous thunderstorms, have been,
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reported in Illinois 404 times during 1953-1971 (Ref. 17). Thus an u erage of
21 tornadoer, per year can be expected statewide. Maximum wind speed observed
in the region through 1976 at Springfield, Illinois (Ref.18), was 120 km/hr
(74 mph). Average monthly wind speed is appraximately 18 km/hr (11 mph) in
the region, with the prevailing winds from the south to the south-southwest
directions most of the year. However, during January through March, northwest
winds prevail. Onsite winds measured at the 10-m (33-ft) level during 1972-1977
are shown in Figure 4.3 and reflect the general wind flow typical for the
region.

Diffusion characteristics in the site vicinity can be represented by average
mixing height conditions as described by Hol: worth (Ref.19) for Peoria,
Illinois (Table 4.5). The mixing height has diurnal and seasonal variation,
with best conditions observed in the summer afternoon and less favorable
conditions in the summer morning.

Table 4.5. Peoria, Illinois, Mixing Heights (meters)

Season Winter Spring Summer Autumn Annual

Morning 392 431 305 321 362

Afternoon 594 1433 1532 1104 1168

4.3.3.2 Air Quality

This section provides a discussion of air quality not previously presented in
the FES-CP.

Air quality data are not collected in the site vicinity, but are collected at
five Illinois air pollution monitoring stations in the region: Bloomington,
40 km (25 mi) north of the site; Champaign, 53 km (33 mi) to the east; Decatur,
32 km (20 mi) to the south; Springfield, 76 km (47 mi) to the southwest; and
Peoria, 82 km (51 mi) to the northwest (ER-OL, Fig. 2.3-14).

Annual summaries of air quality data collected at these five locations since
the FES-CP was issued are available in References 20,21, for five atmospheric
pollutants for which National Ambient Air Quality Standards (NAAQS) have been
set--total suspended particulates (TSP), sulfur dioxide (50 ), carbon monoxide2
(CO), oxidants / ozone (as ozone, 0 ), and nitrogen dioxide (N0 ). These data3 2
indicate that ' air quality at the monitoring stations is in compliance with
NAAQS for 50 , CO, and N0 . For ozone, the Illinois l}ourly standard (0.008 ppm)2 2 ,

is frequently exceeded; however, the Federal NAAQS (0.12 ppm) is never exceeded.
Peoria and Decatur are in violation of the annual NAAQS for TSP, and the
24-hour NAAQS for TSP is occasionally violated at all sites except Champaign.

f
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4.3.4 Ecology

4.3.4.1 Terrestrial

Station

Staff analysis of monitoring data acquired by the applicant since the issuance
of the FES-CP (ER-OL, Sec. 2.2.1) indicates that the terrestrial biotic descrip-
tion of the site as presented in the FES-CP (Sec. 2.7.1) remains generally
valid.

The applicant has implemented staff recommendations presented in the FES-CP
(Sec. 4.3.1), especially with respect to the planting of native grasses on
former cropped lands adjacent to the lake, and establishing tree plantings of
diverse composition. A prairie remnant east of the North Fork has been expanded
by planting appropriate grasses and forbs in an adjacent field (ER-OL, Sec. 4.5.3).
The area, named Silphium Prairie, was developed in lieu of the Tall Grass
Prairie restoration program originally proposed (FES-CP, Sec. 4.3.1). In
general, wildlife breeding, nesting, and forage habitats have been developed
or enhanced wherever feasible. In their management of the lands leased to the
State of Illinois, the Department of Conservation includes specific measures
relative to management of recreation activities and wildlife (ER-OL, Response
to Question 290.4).

Transmission System

The general characterization of terrestrial habitat under the original Route B
as described in the FES-CP (Sec. 3.8) remains valid for the terrestrial habitat
under the replacement Route I (ER-OL, Sec. 3.6).

4.3.4.2 Aquatic

The description of Lake Clinton design provided in Section 3.4.2 of the FES-CP
remains basically valid. Review by the staff of preoperational monitoring
data (ER-OL, Sec. 2.2.2, and Sec. 4.4 of Ref. 8) indicates that the biotic
community of the lake is developing as predicted in the FES-CP (Sec. 4.3.2).
The following discussion is provided as a brief supplement to the information
presented in the FES-CP. More detailed information, including information
about the size, relative numbers, and location preference of 42 species of
fish, is ri ven in Reference 8.i

Much of the lake basin was cleared prior to impoundment, and thus, the lake
bottom consists principally of fine silt, the basic surface soil of central

Illinois (Ref. 8). Brushy areas are generally confined to coves that were
lef t undisturbed and the upper reaches of each arm of the reservoir. Weedy
areas are scattered throughout the shallow sections of the lake, but beginning
in 1980 and during 1981 major portions of these weedy areas receded naturally
and no longer exist. Even with this reduction of weedy areas, the bushy areas (
in the lake provide preferred habitat for several fish species, and thermal
refuges will be available for the maintenance of fish populations during
periods of maximum thermal discharge from the station (Sec. 5.5.2.3).

The dominant species presently are gizzard shad, carp, largemouth bass, blue-
gill, and green sunfish. A stocking program to traintain the recreational

,
_



6-21

fishery in the lake has been established under the management of 1000, subject
to the approval of the applicant. Based on studies at other cooling lakes,
self-sustaining populations of several native gne species should become
established in Lake Clinton. Stocked experimental game species include the
tiger musky (northern pike x ruskellunge), walleye, and the striped bass x white
bass hybrid. Since these hyb"id species are infertile and natural reproduction
is not expected to maintain the wallcye popu.lation, the experimental game
species may be restocked, depending on the outcome of their introduction into

j the cooling lake. The threadfin shad is also being stocked to provide addi-
{ tional forage fish. The shad will be restocked only when it does not success-
; fully overwinter (Ref. 8).

There is a potential for establishment of the Asiatic clam (Corbicula fluminea)
in Lake Clinton. This exotic species has extended its range well into the
Midwest (Ref. 22), and has been known to block power plant condenser tubes by
entering the cribhouse as juveniles and maturing in the cribhouse. Chemical
treatment may be required to prevent the small clams from reaching a size
large enough to plug condense- tubes (Ref. 7).

The staff also believes that there is the potential for the establishment of
encephalitic human pathogenic amoebae such as Naegleria fowleri in Lake Clintont

after power production begins. Such organisms are known to have become estab-
lished in other thermally altered power plant lakes in Illinois (Ref. 30).

4.3.5 Endangered and Threatened Species

\ The U.S. Department of the Interior, Fish and Wildlife Service, has stated
(Appendix H) that two endangered species may occur in the vicinity of the
site--the bald eagle (Haliaeetus leucocephalus) and the Indiana bat (Myotis

sodalis). Only the bald eagle has been observed at the site during the appli-
cant's site-monitoring program. This species has been sighted at Lake Clinton
several times since 1978, especially during the winter (Ref. 23).

The Fish and Wildlife Service stated that the Indiana bat may occur in the
vicinity of Lake Clinton because the riparian timber area is good habitat for
this species (Appendix H). No individuals of this species were observed at _

the site during the applicant's monitoring; however, the monitoring programs -

(ER-OL, Sec. 6.1.4.3.2.) were not specifically designed to detect bats.

The staff has determined that sites used as hibernacula by Indiana bats are
not reported to occur in DeWitt and contiguous counties (Ref. 24); however,
populations are widely dispersed during the summer (Ref. 25). The staff is
not aware of any field investigation conducted to servey bat populations at or
near the Clinton site; thus, information for determining if, or the extent to
which, the Indiana bat may frequent the area is not available. However, given
that Indiana bats are present in the area, the staff does not foresee any
reasonable circumstances whereby operation of Clinton Unit 1 and related
activities would jeopardize the local populatien of bats.

Eight bird species listed under the Illinois Endangered Specie:: Act of 1977
(Ref. 26) as threatened or endangered have been seen at or near the site

' (ER-OL, Sec. 2. 2.3). Six of these species are listed as endangered--the bald
eagle, the marsh hawk (Circus cyaneus), the brown creeper (Certhia familiarus),
the Cooper's hawk (Accipiter cooperii_), the upland sandpiper (Bartramia longicauda),

.
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and the long-eared owl ( Asio otus)--and two as threatened--the Bewick's wren
(Thryomanes bewickii) and tie veery (Catharus fuscescens). Presence of the
river otter (listed by the state as threatened) was indicated by its track and
slide near the site in February 1977 (ER-OL, Sec. 2.2.1.2.2). The applicant
found no evidence of breeding populations of any of these spec'e s (ER-OL,
Sec. 2.2.3.2). However, the staff does not consider the absence of breeding
populations to be uniquely or equally indicative of the importance of onsite
habitat resources to the various endangered and threatened species. Further,
induced changes in the features of the site (e.g., tree plantings), as well as
natural successional development, have and will continue to alter onsite
habitat conditions. Such alterations may induce some of these species to
reestablish local breeding populations.

The applicant has asserted that "no rare or endangered plant species were
four.d" during vegetation surveys at the Clinton site, and that "no habitat
type was found that was considered unique to central Illinois" (ER-OL,
Sec. 2.2.1.1). However, the ginseng plant (Panax cuinquefolius) is included
in the applicant's inventory of plant species observed onsite (ER-OL,
Table 2.2-67); this plant is designated as a threatenee species in the " Illinois
List of Endangered and Threatened Plants" that was formally adopted by the
Department of Conservation on April 15, 1980. An appreciable numoer of plants,
included in the applicant's inventory of observed species are incompletely
identified, i.e., by the genus taxon only. In 17 of such instances, the state
listing includes one or more species of these genera; thus', the ginseng,may
not be the only state-listed plant species occurring at the site.

There are no known federally listed endangered or threatened aquatic species
in the vicinity of the site.

4.3.6 Historic and Prehistoric Sites

Section 2.3 for the FES-CP discusses historic and archeological sites. In
this section it was stated that the National Register of Historic Places had
no sites listed for DeWitt County. Since that time the C.H. Moore House
located in Clinton has been listed in the National Register of Historic Places
(Ref. 27). This section also mentioned plans to relocate Valley Mill, an old
grist mill, to Clinton and the possible relocation of some iron bridges. The
mill was unfortunately vandalized and burned before the relocation could take
place. Ownership of the eight iron bridges was retained by the townships,
with seven of the bridges being removed and either salvaged or disposed of.
One bridge remains intact and continues in use in Harp Township. Section 2.3
refers to the 1973 survey made by the Illinois State Museum and discusses
future work to be performed on some of the sites which were anticipated to be
affected by construction activities. The survey selected 18 sites for more
detailed description which were assigned a cultural affiliation.

Subsequently, subsurface testing was conducted on 10 of 11 sites which were
expected to be inundated by the proposed Clinton reservoir. The testing
revealed one site, designated as the Pabst site, to be significant (ER-C'.,
Appendix 2.6a). The site was nominated to the National Register of Historic
Places and acetpted on April 30, 1975. The Pabst site was later salvage
excavated (ER-OL, Appendix 2.6b) under an August 1975 Memorandum of Agreement
signed by the Advisory Council on Historic Preservation, the Illinois Historic
Preservation Officer, and the Nuclear Regulatory Commission. The Pabst collec-
tions are curated by the Illinois State Museum.

I
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Six of the 18 sites described in the 1973 report remain essentially undisturbed
on the station property. The sites are not located within the area of environ-
mental impact related to the normal operation of the station, to planned
recreational activities, or to any identified future construction activitiesc

| on the station site. Site ISM DWV95, formerly a cultivated field, is located
in the immediate vicinity of a transmission line. Normal inspection of trans-
mission lines will utilize aircraft with foot patrols being conducted only in
extraordinary circumstances.

4.3.7 Community Characteristics

The general socioeconomic characteristics of the region, including demography
!

and land use, are presented in Section 2 of the FES-CP. As indicated in the
FES-CP, the plant is located in central Illinois in DeWitt County about midway
between the cities of Lincoln, 43.6 km (27.1 mi) to the west; Champaign,

i

j 48.1 km (29.9 mi) to the east; Bloomington, 36.5 km (22.7 mi) to the north;
and Decatur, 36.0 km (22.4 mi) to 'the south.I

DeWitt County is basically agricultural with about 95% of the county being in
farms. Industry is located mostly in the two largest cities of the county,r

which are Clinton (1980 population 8014), 9.7 km (6 mi) west of the site, and
c

Farmer City (1980 population 2252) about 17.7 km (11 mi) northeast of the
site. Some businesses such as small commercial centers and grain storage are
located in smaller communities. DeWitt County grew by a total of 1133 persons
from 1970 to 1980 from 16,975 to 18,108 persons, with Clinton accounting for

i 372 persons of the total increase.

i Most of the 16-km (10-mi) area surrounding the site is rural and in addition to
Clinton includes DeWitt, Weldon, and Wapella. The 1970 total population within

;

16 km (10 mi) of the site is estimated to be 13,143 persons and 12,976 persons
in 1980, with the population in 2020 estimated to be 18,608 persons (ER-OL,
Fig. 2.1-12)..

? The County Board of DeWitt County intends to control future growth. In a
recently passed resolution the County Board instructed the DeWitt County
Regional Planning Commission that its revision of the Comprehensive Plan and
Zoning Ordinance should adhere to the priorities of maintaining and preserving
all of the agricultural lands of the County, and to control the growth and
development so as to avoid the admixture of urban and rural uses in the county,
while preserving property values (Ref. 28).-

* References for Section 4
'
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5. ENVIRONMENTAL CONSEQUENCES AND MITIGATING ACTION 5
i

. .

5.1 RESUME

In the following sections the staff discusses and evaluates the environmental
consequences and mitigating actions relative to aspects of station operation
for which additional information is available or changes have occurred rince
the FES-CP review. The staff has evaluated one-unit operation instead of
two-unit operation as was done in the FES-CP. Where there is no new informa-
tion or changes that would affect impacts, no discussion is provided. In
general no new significant impacts were identified.

The effect of a change in the routing of one transmission line and minor
changes in land-use patterns on the applicant's property since the FES-CP was

'

issued have been evaluated (Sec. 5.2). Surface-water-use impacts have been
reevaluated for one-unit operation (Sec. 5.3.1). The staff has evaluated the
changes in the amount and constituents of chemical effluents to the Lake<

I Clinton and Salt Creek (Sec. 5.3.2.1). The staff has reevaluated the poten-
1 tial impacts of station thermal discharges on water quality (Sec. 5.3.2.2).

The staff expects more severe steam-fog effects than predicted in the FES-CP
(Sec. 5.4.1). The staff has reevaluated its findings of the FES-CP (Sec. 5.5.2)
on the impacts on aquatic biota (Sec. 5.5.2). The staff has evaluated the
impacts of the treatment of Asiatic clams (Sec. 5.5.2). The staff has evalu-
ated the impacts to historic and prehistoric sites (Sec. 5.7). The staff has

; evaluated the socioeconomic impacts of the station's operation, including a
discussion of the potential public health impacts of encephalitic amoebae, if'

they become established in the lake (Sec. 5.8). The staff presents estimates
of offsite and occupational radiation exposures from the operation of Clinton
Unit 1 and the associated fuel cycle (Secs. 5.9 and 5.10).

1 5.2 LAND USE
,

Changes that have occurred since publication of the FES-CP include a reduction
of total station site area from 6160 ha (15,210 acres) to 5703 ha (14,092 acres).
Fewer station structures were built as a result of the decision to delay
construction of Unit 2.

The discussions in the FES-CP (Secs. E. 7, 5.5, and 5.6) concerning impacts on
land use remain valid. Neither the opc'ation of the station, alterations in

' routing of one of the station's transmission lines (Sec. 4.2.7), nor operation
of the transmission system is expected to alter the evaluation of impacts on

i land use as stated in the FES-CP (Sec. 5.1.2). The staff considers that the
currently proposed , land use for the operation period of the station is a
suitable alternative to uses projected in the.FES-CP.

t The development of the 27-ha (66-acre) Silphium Prairie (Sec. 4.2.2) in lieu
of the 890-ha (2200-acre) Tall Grass Prairie restoration project originally

5-1
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| proposed in the ER-CP (Sec. 4.3.1) has resulted in a greater portion of the
l project site being retained in agricultural use. Barring future land use
I changes, about 590 ha (1450 acres) of the site, including 504 ha (1246 acres)
| of prime farmland, will be available for agricultural use throughout the
| operational life of the station. The applicant's upgrading of drainage con-
| ditions in areas adjacent to Salt Creek immediately upstream from Lake Clinton
I has contributed to maintaining local agricultural productivity by alleviating
|

potential flooding of farmland (Sec. 4.3.1).

5.3 WATER

5.3.1 Use

5.3.1.1 Surface Water

T!.e primary water use impacts from station operation will be reduced downstream
flow in Salt Creek and drawdown of the cooling lake. The applicant has esti-
mated the average forced evaporation from Lake Clinton based on a 70% load
factor on Unit 1 to be about 9.37 x 106 ms (7600 acre-ft) per year. Natural
evaporation will be approximately double that, or about 17.9 x 106 m3

(14,500 acre-f t) per year. The combined evaporative losses for one-unit
operation would be about 13% of Lake Clinton's annual average inflow of
204 x 106 m (165,000 acre-ft). According to the applicant's calculations,3

flows during the months of August through October will be the most signifi-
cantly affected, with flows from Lake Clinton being less than one-half the
natural flow in Salt Creek. During an average year, for one-unit operation,

j the September flow in Salt Creek downstream of Lake Clinton will be somewhat
greater than the minimum reservoir release of 142 L/s (5 cfs) which was indi-
cated by the applicant for two-unit operation, but significantly less than the
preconstruction average September flow of 909 L/s (32 cfs).

There are no known surface water users on Salt Creek, the Sangamon River, or
the Illinois River downstream of the station that could be adversely affected
by the reduced flows from Lake Clinton. During years of normal precipitation
there may be a minor impact on recreation in the lower reaches of Salt Creek.
However, during extreme drought years the net impact of station operation may
be positive because the 142 L/s (5 cfs) guaranteed minimum discharge from the
lake will be greater then the expected natural flow.

A design drought with a 100 year recurrence interval was used in the appli-
cant's analysis of minimum water level in the cooling lake. The minimum water
level obtained for the once-in-100 year drought (with a duration up to 60 months)
is elevation 682.3 ft MSL, almost 8 ft below the normal lake elevation of
690 ft. The lowest reservoir level for station operation is elevation 677 ft MSL.
Were the reservoir to reach this elevation, the station would be shut down,
using the submerged reservoir (the ultimate heat sink) to supply cooling
water.

5.3.1.2 Groundwater

Groundwater will not be used during station operation except at the Visitor
Center and in recreational areas. Use at this facility is minimal and will
have no impacts on offsite users.

i
<
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5.3.2 Quality

5.3.2.1 Chemical
|

Surface Water |

|
During plant operation, concentrations of dissolved substances in Lake Clinton i

and Salt Creek will be greater than those observed prior to plant construction
and during lake filling. The major part of this increase will be due to

,

'

evaporation of water from plant heat dissipation (Sec. 5.3.3), as well as the
addition of plant operation wastes to the lake (Sec. 4.2.6.1). However, thes:'
effects will be less than predicted in the FES-CP (Sec. 5.5.2.4) because only
one unit will be operating. In addition, all plant wastewater will be treated
to ensure that it will meet effluent limitations listed in the station's NPDES
permit (Appendix 8). A detailed description of the quality of the station
effluent prior to discharge into Lake Clinton and the resulting effect on the
water quality nf the lake is given in Table 5-1.

The daily maximum limit for the total residual chlorine (TRC) concentrations
during chlorination at the discharge r am tne flume as stipulated in the
original NPOES permit is 0.2 mg/L. The effects of one unit operation are
discussed in Section 4.2.6.1. The free available chlorine residual is expected
by the applicant to be reduced to about 0.1 mg/L at the condenser outlet
because of reaction with reducing- and chlorine-demanding substances. The
staff concurs with this estimate. The staff expects that the TRC concentration
will be 0.3 mg/L at the condenser outlet and will be further reduced during
the 3.9-hour transit period from the condenser outlet to the discharge into
Lake Clinton. In addition, TRC will be monitored during chlorination to
comply with the proposed conditions of the NPDES permit. Thus, the staff
expects that the TRC limitation given in the NPDES permit will be met.

As described in Section 4.2.6.1, condenser cleaning is expected to occur every
five to seven years. The effluent from condenser cleaning must meet NPDES and
Illinois Water Quality Standards following treatment and prior to discharge
into Lake Clinton. The staff notes that use of phosphoric acid for condenser
cleaning may infrequently result in high concentrations of total phosphorous
in the lake if discharged without prior treatment. If the maximum concentra-
tion of phosphoric acid is used during condenser cleaning, the volume of water
in the discharge fiume may not be sufficient to dilute the amount of total
phosphorous to a level that would meet NPDES limitations (1.0 mg/L). Phos-
phorous is essential to the growth of aquatic organisms and can be the nutrient
that limits the productivity of a body of water. In instances where phosphate
is the growth-limiting nutrient, the discharge of wastewater containing phos-
'phorous to a receiving water may stimulate the growth, in nuisance quantities,
of photosynthetic aquatic organisms (Refs.1-3). Thus, in order to reduce
phosphorous to acceptable levels following condenser cleaning, chemical treat-
ment, such as coagulation with alum and/or lime, may be necessary (Refs. 4,5).

The sanitary waste treatment system, described in Section 4.2.6.3, will reduce
levels of B00s and total suspended solids to meet limitations given in the
NPDES permit. The staff considers the potential levels of bacterial contami-
nation from the station's sanitary waste effluent to be minimal because of
disinfection during the sanitary waste treatment process (ER-OL, Sec. 3.7).
As described in Section 4.3.2.1, coliform bacteria counts in excess of the

k _-_ - -
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Table 5.1. Estimated Composition of Waste Stream Leaving the Wastewater
Treatment Ponds and Applicable Limitations

NPDES fffluent State Ef fluent State Water
Effluents from Waste- Limitations Limitatly.s Quality Limit

Parameter Water Treatment Ponds' (ppm) (ppm) (ppe)

Flow (gal / day) 92,423 --

Calcium (as Ca) 162 ppe
C

1.0 1.0" 0.05
Phosphorus (as P)

Magnesium (as Mg) 182 ppe --

Sodium (as Na) 457 ppm --
~

M.O. Alkalinity (as CACO ) 308 ppa --

3

P. Alkalinity (as CACO ) 4 ppe --

3

Chloride (as Cl) 300 ppe -- 500

Sulfate (as 50.) 1,564 ppa -- 500

Nitrate (as N) 27 ppa -- 10 (Drinking Water only) ,

Silica (as 510,) 36 ppa -- 1
0

155 20 to 50 pp 15 Maxi m 15

800-5 5 Average 30

105 2,800 ppm -- 3500; A750 1,000
h

pH 7-8 6-9 5-10 6.5-9.0 except for
natural causes

Oil and Grease 15 ppm 15 Maximum 75 Maximum None Visible
30 Oaily Average
15 Monthly Average

1.0 2.0 1.0Iron, total (as Fe)
1. 0 1.0 0.02Copper, Total (as Cu)

Zinc, Total (as 2n) 1.0 1.0 1. 0

' Figures reflect pretreatment fiow rate at design capacity of 500 gpe, once a day backwashing of sand filters and carbon purifiers, and
an average regeneration of one primary demineralizer train per day.

bA proximated values, since no data are available to permit calculation of these values. Settling pond effluent will be routed to a
waste filter house for further reduction of 155 to ensure compliance with applicable limitations.

' Water quality limit in lakes and streams at point of entry into lakes; ef fluent limitations on large discharge to lakes and
tributaries thereto.

From ER-OL, Table 3.6-5.
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Illinois standard were frequently observed in Lake Clinton and Salt Creek,
presumably from domestic and agricultural wastes.

Groundwater

As discussed in Section 4.2.6.1, the low permeability of the soil beneath the
wastewater treatment ponds will inhibit the migration of pollutants to the
groundwater. The staff expects that the impact on groundwater quality due to
leaching from the pond will be minimal. However, there are at least 137 pri-
vate, shallow wells within 8 km (5 mi) of the site for domestic use and live-
stock watering and 36 known active and inactive wells on, the station property.
To ensure that groundwater in the upper glacial tills does not become contami-
nated, the applicant shall continue monitoring groundwater on the site.
Should mitigation become necessary, such as the installation of a liner beneath
the sedimentation ponds, it shall be instituted in a timely manner.

5.3.2.2 Thermal

In 1980, the applicant submitted a proposal for an alternative thermal effluent
limitation for one-unit operation for consideration by the Illinois Pollution
Control Board (IPCB) based on the applicant's updated thermal demonstration
and on available biological data (Ref. 6). The request was granted by IPCB in
its Order PCB 81-82 (May 28,1981). The limitation specifies that the daily
average temperature of water discharged to Lake Clinton shall not exceed
37.2 C (99.0 F) during more than 12% of the hours in 12-month periods ending
with any month and shall at no time exceed 42.4 C (108.3 F). Based on the
results of the thermal analyses presented in Section 4.2.6.2, the staff believes
that the operation of Unit 1 at 100% load factor (plant factor) would yield
discharge temperatures exceeding the maxinum limitation of 42.4 C (108.3 F)
under 1955 conditions. The staff has subsequently determined, based on thermal
modeling results, that under 1955 meteorological conditions (1-in-50 year
drought), Unit 1 would have to be operated at reduced power (78%) for several
days during the summer in order to meet the IPCB thermal standardt.

It is specified in the water quality standards of Illinois (Ref. 7) that the
maximum summer , cater temperatures released to Salt Creek should not exceed
32.2 C (90 F) for more than 1% of the time and by no more than 1.7C* (3F*).
The staff's predicted temperature results (Sec. 4.2.6.2) show that under the
worst-case scenario, the discharge temperatures to Salt Creek would exceed the
32.2 C (90 F) limit by less than 1.7C (3F*) and only for 0.3% of the time.

5.3.3 Hydrolooic Alterations and Floodplain Effects

5.3.3.1 Hydrologic A!!erations

The principal hydrologic alterations related to the construction of Clinton
Power Station include the creation of Lake Clinton and the concomitant rise in
groundwater levels, the resulting change in the flood-handling capability of
the floodplain, the sealing of private wells on site property, and the channel-
ization of Trenkle Slough. Discussions of the construction-impact control
program (ER-OL, Sec. 4.5) and the flood-handling capability of the floodplain
were not included in the FES-CP and thus are presented in this section. Other
hydrological impacts resulting from construction were evaluated in the FES-CP
and are therefore not discussed herein.
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Hydrological-related activities within the construction-impact control program
included programs for erosion, rainfall runoff, channelization of Trenkle
Slough, and groundwater. The applicant states that erosion control checklists
were completed weekly during lake clearing and initial station construction
work. Rainfall runoff control consisted of retention ponds, which served as
stilling basins, and a belt of vegetation which filtered water flowing from
the site clearing area to the creek bed. Channelization of Trenkle Slough and
a portion of Salt Creek upstream of the lake, discussed in Section 5.3.3.2,
was required to provide adequate drainage of the Trenkle Slough Drainage
District. The work was performed under the U.S. Army Corps of Engineers' 404
permit and an agreement between the applicant, the U.S. Fish and Wildlife
Service, and the Illinois Department of Conservation. Groundwater control
included well filling to prevent possible contamination, and monitoring of
groundwater levels at the dam and around the lake.

Impoundment of the cooling lake caused a change in the local base level for
groundwater flow and therefore a change in the hydraulic gradient at the site.
No further significant changes of this type are expected due to plant opera-
tion because the water level in the lake is only affected by natural causes
and the need to maintain a minimum flow rate in Salt Creek.

5.3.3.2 Floodplain Effects

Construction of the main dam for Lake Clinton, which significantly altered the
floodplain aspects of the Clinton site, had already begun at the time Executive
Order 11988, Floodplain Management, was signed in May 1977. It is therefore
the staff's conclusion that considerations of alternatives to the modification
of Salt Creek as caused by the main dam is neither required nor practicable.

The following paragraphs address the floodplain-related effects of the dam,
which include a greatly increased 100 year floodplain on Salt Creek upstream
of the dam and increased drainage time of agricultural lands adjacei.t to
Trenkle Slough.

The 100 year (1% chance per year) flood peak discharge on Salt Creek at the
3dam site before construction of the dam was estimated to be 747 m /s

(26,400 cfs). The area above and immediately below the dam site along Salt
i Creek inundated by this flood is shown in Figure 5.1. The 100 year flood with

3the dam in place results in a spillway discharge of 329 m /s (11,610 cfs) and
results in a water surface elevation in the lake of 697 f t MSL. The area
inundated by the backwater effect of the 100 year flood at the dam along with
the applicant's property boundary is shown in Figure 5.2. As shown, the
100 year flood boundary is within the applicant's property boundary. The
100 year flood flow downstream of the dam will be decreased below that of the
flood occurring under natural conditions due to the flood-storage capacity
within the lake.

Structures within the postconstruction 100 year floodplain include the intake
and discharge structures, modified highway bridges, a marina, and seven boat
ramps. The existence of these structures has an insignificant effect on the
100 year flood level within the lake and does not affect flood levels outside
of the site property lines.
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Portions of the intake and discharge structures are, by design, located below-

I the 100 year flood levels. However, the plant has been designed to withstand
the flooding effects of a Probable Maximum Flood (PMF) which reaches an eleva-'

I tion of 708.9 ft MSL. Safety-related equipment necessary to shut down the
; plant and maintain the -lant in a shutdown condition are flood protected up to-

| elevation 730 ft MSL.

An effect of the alteration in tne flooding characteristics of Salt Creek
caused by the construction of the das may be an increase in the recession time
of Trenkle Slough during the 100 year flood event. An analysis by the applicant

,

: determined that the increase in recession time for the 100 year flood is about
t three days at the confluence of Trenkle Slough and Salt Creek and decreases to
. about seven hours 4.8 km (3 mi) upstream under natural conditions. The applicant
! has widened the Salt Creek channel from the mouth of Trenkle Slough to Iron

f|
,

(
Bridge, 0.8 km (0.5 mi) downstream to improve the drainage characteristics in
the Trenkle Slough Drainage District and avoid adverse impacts on agricultural,

| land drainage. )
s

,

; A recent study completed for the applicant has concluded that the channel
; improvements have significantly lowered flood levels in Salt Creek and in

Trenkle Slough over the last two years. However, information supplied in
regard to this study thus far by the applicant does not indicate any observed
lowering of water levels during severe floods.

( The staff concludes that the construction of the station will not have any
; significant adverse flood effects either upstream or downstream of the dam
' except for the possible reduction in the effectiveness of agricultural land
t drains in the Trenkle Slough Drainage District during major floods.

| 5.4 AIR QUALITY
! 5.4.1 Foo and Ice

The state-of-the-art in cooling-lake plume modeling does not permit a very
precise assessment of the fogging and icing impacts of the operation of the
Clinton cooling lake (Refs. 8-10), but based on recent observations and research
results (Refs. 8,11-17), the staff expects a more severe steam-fog effect and
a somewhat greater hazard to local highway traffic near the lake than was,

predicted in the FES-CP (Sec. 5.3.5). Observations made at Dresden Nuclear'

Power Station near Morris, Illinois, and at other existing cooling lakes
| indicate that steam fog, under most weather conditions, is usually shallow,

wispy, in turbulent motion, and does not penetrate inland more than 30
,

| to 150 m (100 to 500 ft) before evaporating, thinning, or lifting to become
; stratus clouds. However, if the air is very cold (below -18'C (0*F) and the
[ lake very warm (20 to 25'C (70 to 80*F)], the fog .is very dense (Refs.11-15).

This type of fog can move inland as much as 1.6 to 3.2 km (1 to 2 mi)'

| (Refs. 8,12,13,16); however, the restriction to visibility and icing effects
! in the fog zone decrease rapidly as the fog travels inland. Observations show

that as they move inland, such fogs tend to evaporate, become thinner, or lift
; to become stratus clouds.

( In subfreezing temperatures, thick deposits of light, friable rise ice form on
t elevated objects within the steam-fog zone. Thick deposits are generally
! limited to areas within 100 m (300 ft) of the lake. Because of the low weight.

and the crumbly nature of these ice accumulations, it causes little damage.

_- -.
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|
The staff expects that during very cold winter periods, lake-produced fog will
at times reduce visibility on roads and bridges over and near the warmest part
of the cooling lake. These include the bridges carrying County Route 14
(FES-CP; Fig. 4.2), a local road south of the lake (study area No. 2 in
Fig. 4.5-1 of the ER-OL); Illinois Route 10 just south of the lake (FES-CP,
Fig. 6.1); and perhaps Illinois Route 48 over the lake upstream of the dis-
charge structure (FES-CP, Fig. 4.2). While steam fog does not cause icing on
roads at ground level, rime ice falling from trees and poles along the edge of

| a road can reduce traction on the road surface.

Since the discharge canal is narrow and spray modules will not be utilized
(see Sec. 4.2.4.2), the staff expects no offsite or highway impacts from this

| portion of the cooling system.

The staff recommends that the applicant initiate a fog-monitoring program for!

the highways and bridges in the area to determine the frequency and density of
fogs that ceuld produce highway-safety hazards and other problems. The staff
suggests monitoring during one winter (November-March) after Unit 1 begins
operation. This effort should be performed in cooperation with local highway
safety officials.

The applicant has made a commitment to the Illinois Department of Transporta-
tion to minimize hazards to public use of bridges over and highways near the
cooling reservoir [ER-OL, Response to Questions 451.2 and 451.3; and Illinois
Power Co. 's Comment 32 on the DES (see Appendix A)]. If monitoring indicates
that fog and/or ice will be a problem, the staff recommends that mitigative
measures be taken, including installation of warning lights, signs, driver
aids, and covered bridges.

5.4.2 Emissions and Dust

As indicated in Section 4.2.6, nonradioactive gaseous emissions released
during routine station operation will be combustion products from testing of
standby diesel generators and from operation of vehicles. Based on the amounts
of pollutants expected to be released during testing of the generators
(Sec. 4.2.6), the staff concludes that no violations of foplicable air quality
regulations will result. Combustion product emissions from vehicles are also
small, and thus are not expected by the staff to have any appreciable impact
on air quality.

Fugitive dust can be minimized by paving (or wetting) roads and parking lots
and by minimizing vehicle traffic on unpaved roads.

5.5 ECOLOGY

5.5.1 Terrestrial

5.5.1.1 Station

Ho adverse effects on the terrestrial environment are expected by the staff
beyond those caused by construction, because no further destrJCtion of habitat
is expected, and terrestrial communities will adapt to the prevailing conditions.

I

l
<

_ _ _ _ _ _ _ _ - _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _
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As indicated in Section 5.4.1, during subfreezing temperatures, rime ice may
form on vegetation in the steam-fog zone near the cooling lake; however, such
ice is light and friable. For this reason, and those discussed in the FES-CP
(Sec. 5.3.5.1), the staff concludes that this ice wod d rarely, if ever, cause
appreciable damage to plants.

The staff agrees with the applicant (ER-OL, Sec. 6.1.6.7) that the terrestrial
monitoring program, which was designed to monitor the wildlife and vegetatio,
communities during the development phases of the site, has been adequately
completed and should be terminated. No further substantial benefit can be
realized by its continuation. Two monitoring programs related to the site
have recently been initiated by outside agencies. The Illinois Natural. History

Survey conducts an in-season monthly aerial sightings of waterfowl on Lake
Clinton (ER-OL, Sec. 6.3). The Illinois Department of Conservation will
maintain records of population trends, derived from field surveys and hunter
check station counts, of upland game species, deer, waterfowl, and furbearers
(Ref. 18).

The use of Lake Clinton as a heat sink during station operation (Sec. 4.2.4.2)
will essentially preclude ice formation on the lake during the winter. This
condition will tend to delay fall migration of waterfowl and shorebirds, as
well as encourage some species to overwinter in the area, thereby increasing
competition for food rcsources. The Illinois Department of Conservation
(IDOC) site management plan provides for augmenting the availability cf plant
foods for waterfowl by appropriate land-use practices. The heated condition
of lake waters may also enhance the potential for development of waterfowl
disease pathogens. The 100C is preparing contingency plans related to potential
waterfowl disease problems at Lake Clinton. Accordingly, the staff has elected
not to require monitoring for specific waterfowl diseases. However, in the
event of a serious waterfowl disease outbreak or other significant adverse
environmental impact related to wildlife, the applicant will be required to
initiate actions as specified in Section 6.1 of this statement.

5.5.1.2 Transmission System

The staff expects effects on the terrestrial environment from the transmission
of energy along the transmission lines and the maintenance of the transmission
line rights-of-way (including periodic clearing of vegetation) to be minimal.
The applicant has revised proposed use of herbicides for controlling woody
vegetation within transmission line corridors since issuance of the FES-CP
(ER-OL, Sec. 5.5.2). Current commitments by the applicant relative to use of
herbicides are summarized as follows:

Herbicides used for controlling woody vegetation shall be limited to-

those approved for such use by the U.S. Environmental Protection
Agency.

Applications of herbicides shall be limited to selective basal-

spraying.

Use of herbicides shall be limited to one application per year.*

Herbicides shall not be applied during or after a heavy rain, and-

efforts should be made to avoid usage prior to expected rainfalls.

_ _ _ _ _ _ _ _ _ _
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Herbicides of any kind shall not be appliad in areas where contami-
nation of water supplies is likely.

The staff regards the foregoing as fundamental guidelines for prudent herbicide
usage, but also notes that herbicide applications in or immediate to intensive-
use recreational sites and other areas of concentrated public use should be
avoided.

Transmission facilities and other tall structures of the station will be
hazards to species capable of flight, although the number of impingements will
likely be relatively low. Clearances between energized and grounded compo-'

nents of the transmission facilities are such as to essentially preclude
electrocution of birds. The applicant appears to have taken the necessary
precautions by grounding all transmission towers, as well as fences, metal
structures, and other fixed metal objects in transmission rights-of-way (ER-OL,
Sec. 3.9.3, Appendix 398). The staff has considered available information on
transmission field effects (Refs.19-22), including earlier staff analyses of
the subject (Refs. 23,24) and concludes that operational hazards of high-vcitage
transmission lines (345 kV) are unlikely to have a measurable impact on terres-
trial ecology.

5.5.2 Aquatic

In the following analysis, potential impacts on the aquatic ecosystem are
evaluated on the basis of full power one-unit operation instead of a two-unit
operation as was done in the FES-CP (Sec. 5.5.2).

5.5.2.1 Impingement and'Entrainment

In the FES-CP (Secs. 5.5.2.2 and 5.5.2.3), the ' staff concluded that minimal
impact to the aquatic community of Clinton Lake would occur as a result of
entrainment and impingement from two-unit operation. Since the volume of
water withdrawn for one unit operation will be proportionatoly less than for
two-unit operation, it is the staff's conclusion that there will be no signifi-
cant impact from impingement and entrainment losses during operation of
Clinton 1. Additionally, impingement losses that will occur may be partially
offset by stocking of forage and game fish if needed as part of the fishery
management program on the lake. The shoreline location of the intake (ER-OL,
Sec. 4.3.2) is also generally considered to be advantageous in minimizing
impingement and entraintrent in areas where there is relatively lcw fish abun-
dance (Ref. 25). The number of fish that escape over the spillway may be
appreciably greater than the number lost from the lake by impingment. For
example, the Illinois Department of Conservation has estimated that more than
1000 striped bass x white bass hybrids escaped over the spillway in 1981.
(The IDOC and the applicant plan to discuss the possibility of installing a
spillway screen to alleviate such losses of fish from the lake.)

5.5.2.? Chemical Discharges

As stated in Sections 4.2.6.1 and 4.3.4.2, sodium meta-bisulfite and hydrogen
sulfite may be used on an intermittent basis to control the Asiatic clam

{population in the cribhouse (Ref. 26). Because the affected water will be
treated to neutralize any remaining chemical residues to nontoxic sulfates {
prior to discharge, the staff believes that lake organisms in the discharge f

_ - _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _
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area will not be harmed by sodium meta-bisulfite and hydrogen sulfide
residues.

As noted in Section 5.3.2, discharge of chemical effluents to Lake Clinton and
to Salt Creek below the lake will be subject to conditions of the NPOES permit
(Appendix B). The staff believes that adherence to the limits of the permit
will protect lake and creek organisms. Elevated thermal conditions at the das
may cause downstream movement of some creek fish in warmer months and congre-
gation of creek fish near the dam in cooler months. Lake discharge flow rates

3at the dam are required to be > 8 m / min (5 cfs). The 100C recommends an
increase in the minimum flow refeases to 32 m / min (19 cfs) in order to minimize3

downstream fishery impacts, but this issue has not yet tieen clarified between
the applicant and the 1000. Required discharge flow rates will maintain more
acceptable stream-flow conditions than existed prior to plant operation (i.e.,

a1 m / min, or 0.6 cfs, for 100 year, one-day low flow) (ER-CP, Sec. 3.3.6).

5.5.2.3 Thermal Discharges

In the FES-CP (Sec. 5.5.2.4.3) concern was expressed regarding impacts on Lake
Clinton biota (especially fish) as a result of thermal discharges from two-unit
operation. The applicant currently plans to operate one unit up to a load
factor consistent with the thermal standards discussed in Section 4.2.6.2. In
light of the changes in operating parameters, the staff has reviewed thermal
tolerance levels required for survival, growth, spawning, and embryo survival
of selected species that inhabit Lake Clinton. This information is summarized
in Table 5.2 for species that generally dominate midwestern reservoirs (gizzard
shad, bluegill, carp, and largemouth bass) and for species that are not well
suited to reservoir conditions (black crappie, white crappie, and black bull-
head).

During the warmest months (July through September) the water temperature in
most of Lake Clinton will be at or below 32.2*C (90*F) (Sec. 4.2.6.2). Campari-
son with the data in Table 5.2 indicates that most of the lake will be well
within the thermal tolerance for survival and at or below the thermal tolerance

i for growth for species adapted to reservoir conditions.
" For extended adverse (hot) meteorological conditions, populations of such

species as the crappie and black bullheads could be eliminated or greatly
reduced during the summer months. ~ However, ambient lake temperatures during
severe metecrological conditions would limit available habitat within much of,

the lake for species that are thermally sensitive anyway (Fig. 6-10, Ref. 6).
Ouring other seasons beneficial impacts from thermal warming may occur; these'

include increased growth and earlier spawning. Although more thermally sensi-
tive species may be adversely affected during hot weather, the ecological
balance of the lake will not be affected. Thermally tolerant game species and
the thermally tolerant golden shiner (Ref. 29) will fill the niche of the

t adult and juvenile crappies, respectively, and bottom feeders such as carp and
channel catfish will functionally replace black bullheads (Ref. 6).

j 5.5.2.4 Reactor Shutdown

In the FES-CP (Sec. 5.5.2.5) the maximum lake cooling rate in the event of
two-unit shutdown was estimated to be 0.3'C/hr (0.5*F/hr). The cooling-rate,

estimate for plant shutdown for a one-unit, full power operation is expected
to be less than that for two-unit operation.

#|

'
' '

'
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Table 5.2. Summary of Criteria Temperatures ( C)
for Fish Species Likely To Be in Lake

Clinton when Operation Beginst!

STMTt2 for MWATt3
Survival for

Fish of Adults Growth

Bluegill 35.5 4 33
Largemouth bass 34.4 i 32.7

\White crappie 31 28
Black crappie 31 27
Gizzard shad 35 -

Carp 34 32
Black bullhead 34 28
Channel catfish 35.8 32

11 Temperatures are U.S. EPA protocol as given
in W.A. Brungs and B.R. Jones, " Temperature
Criteria for Freshwater Fish: Protocol and
Procedures," EPA-600/3-77-061, 1977.

t2 STMT = Short-term maximum temperature.
3

t MWAT = Maximum weekly average temperature.

The conclusions given in the FES-CP (Sec. 5.5.2.5) regarding minimal impact of
reactor shutdown remain valid.

5.6 ENDANGERED AND THREATENED SPECIES

The staff expects that adverse impacts on endangered and threatened species
resulting from operation of the Clinton Station and ancillary facilities will
be minor. The vegetation within the transmission line rights-of-way will be
controlled, but any further destruction of the potential habitat of endangered
and threatened animals during statipn operation will likely be of minor conse-
quence. Some state-listed plants may be adversely affected or destroyed
during periodic maintenance of utility rights-of-way. Vehicular traffic
directly and indirectly related to station operation may cause the maiming or
death of a few animals on the endangered and threatened species lists. Trans-
mission facilities and other tall structures of the station will be minor
hazards to endangered and threatened species capable of flight, but the number
of collisions will likely be relatively low. Clearances between energized and
grounded components of transmission facilities essentially preclude electrocu-
tion of bild eagles. Other minor adverse effects are possitile, and individual
endangered or threatened plants and/or animals may be sacrificed; however,
routine station operation and energy transmission, and the periodic maintenance
of the Clinton Unit 1 facility are not expected to jeopardize populations of
endangered and threatened plant and animal species.

(
i
:
<
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5.7 HISTORIC AND PREHISTORIC SITES

i
The operation of the station is not expected to affect any cultural sites on
or eligible for the National Register of Historic Places (see Sec. 4.3.6).
While the staff believes that the possibility 'of any impact to ISM DWV95 is
remote, in the event that a future major ground disturbance related to opera-
tion and maintenance of the transmission line is, anticipated at this site, the
applicant is required to seek consultation of the State Historic Preservation
Office before taking action.

5.8 SOCI0 ECONOMICS

i 5.8.1 Community

Socioeconomic impacts of the Clinton Power Station's operation are discussed
in Section 5.6 of the FES-CP. The socioeconomic effects are expected to be

i

minimal with the exception of tax benefits to DeWitt County, Harp Township,
Unit 15 School District and Junior College District 537 where the estimated

i tax accounts received range between 20% and 95% of all the revenues estimated
to be received by the jurisdictions (see Table 5.').

It is estimated that 300 workers will be required for the operation of Unit 1.
One hundred and thirty-four operating workers are already at the site. The
remaining workers are likely to reside its locations similar to those where+

existing plant employees live. Therefore, about 42% of the workers are expected
to live in Decatur, 13% in Clinton, about 7% in Maroa, 6% in Champaign-Urbana,

,

' about 5% in Farmer City and Warrensburg, with the remaining living in other
communities within a 40-km (25-mi) radius of the Clinton Power Station.
Because of the relatively small number of workers required to operate the

i. station, the impact on the infrastructure of the communities in which they
reside and on traffic is expected to be minimal.

| The estimated annual payroll for Unit 1 in 1984 is projected to be $11.5 mil-
lion (in 1985 dollars). Local purchases o~f materials and supplies relating to
the operation of the station is expected to total $100,000 annually (in 1980

,< dollars). Local purchases are expected to be made mainly in Decatur, with
'

smaller purchases being made in Bloomington-Normal, Champaign-Urbana and
Clinton.

,

5.8.2 Public Health
:

As discussed in -Section 4.3, the potential exists for the establishment of
pathogenic, thermophillic amoebae 'in Lake Clinton after power production
begins. Such organisms gain entry into the human body via the nasal passages;
infection is often associated with water-contact recreation where the organisms
can be inhaled with contaminated water. Primary amoebic meningoencephalitis,,

caused by such pathogens, is a fulminating disease and is almost always lethal.
. Although it is stated that-the risk rate for the U.S. population as a whole is
'

estimated at less than 1 in 2.5 million persons (Ref. 70), it is the opinion
.of the staff that the risk rate for persons engaged in water-contact recreation
in contaminated waters would be significantly higher. However, tha staff is
unaware,of statistics addressing these circumstances.

| . . . . . . . . . . . . . . . .. . . . . . . .
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Table 5.3. Estimated Clinton Power Station Unit 1 Real Estate Taxest8
| (thousands of dollars)

Estimated Percentage
f 1984 1985 1986 1987 1988 of Real Estate Taxes

Payable Payable Payable Payable Payable Represented by
Taxing District in 1985 in 1986 in 1987 in 1988 in 1989 Clinton Unit 1

2 1600 1600 1600 1700 1700 50% to 55%DeWitt Countyt

Harp Township 300 400 400 400 500 90% to 95%-

Unit 15 School 4900 5200 5500 5800 6000 65% to 70%
District

Junior College 500 500 500 500 500 20% to 25% ui

District 537 ;;
TOTALS 7300 7700 8000 8400 8700

18 Modified from ER-OL, p. 8.1-6.
12 DeWitt County distributes their funds to the following categories: general corporate

fund, highway, health, mental health, Illinois municipal retirement fund, insurance,
matching federal aid (highways), audit, bridges, extension education, tax assessments,
election, nursing home bonds, tax collection, civil defense, and tuberculosis.

|
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Because of the uncertainties in predicting both the liklihood of occurrence of
such thermophillic pathogens in Lake Clinton when power production occurs, and
the infection rate for persons engaged in water-contact recreation in contami-
nated waters, the staff has recommended that the' lake be monitored for the
organisms (Sec. 4.3). If the organisms are found, the monitoring data may
be used to plan mitigation strategies to protect the health and safety of the
public.

5.9 RADIOLOGICAL IMPACTS

5.9.1 Regulatory Requirements

Nuclear power reactors in the Unito States must comply with certain regula-
tory requirements in order to oper ste. The maximum permissible levels of
radiation in unrestricted areas and of radioactivity in effluents to unrestric-
ted areas are recorded in 10 CFR Part 20, Standards for Protection Againstc

Radiation (Ref. 30). These regulations specify limits on levels of radiation
and limits on concentrations of radionuclides in the station's effluent releases
to the air and water (above natural background), under which the reactor must
operate. These regulations state that no member of the general public in
unrestricted areas shall receive a radiation dose, due to station operation,
of more than 0.5 rem in one calendar year, or if an individual were continu-
ously present in an area, 2 mrems in any one hour or 100 mrems in any seven
consecutive days to the total body. These radiation-dose limits are established
to be consistent with considerations of the health and safety of the public.

In addition to the Radiation Protection Standards of 10 CFR Part 20, there are
recorded in 10 CFR Part 50.36a (Ref. 31) license requirements that ara to be
imposed on licensees in the form of Technical Specifications on Effluents from
Nuclear Power Reactors to keep releases of radioactive, materials to unrestricted
areas during normal operations, including expected operational occurrences, as

! low as is reasonably achievable (ALARA). Appendix I of 10 CFR Part 50 pro-
j vides numerical guidance on dose-design objectives for LWRs to meet this ALARA

requirement. - Applicants for permits to construct and licenses to operate an
LWR shall provide reasonable assurance that the following calculatec' dose-4

i design objectives will be met for all . unrestricted areas: 3 mrems/yr to the
total body or 10 mrems/yr to any organ from all pathways of exposure from

a liquid effluents; 10 mrads/yr gamma radiation or 20 mrads/yr beta radiation
' air dose from gaseous effluents near ground level--and/or 5 mrems/yr to the

total body or 15 mrems/yr to the skin from gaseous effluents; and 15 mrems/yr
to any organ from all pathways of exposure from airborne effluents that include
the radioiodines, carbon-14, tritium, and the particulates.

Experience with the design, construction and operation of nuclear power reactors
indicates that compliance with these design objectives will keep average
annual releases of radioactive material in effluents at small percentages of,

the limits specified in 10 CFR Part 20, and in fact, will result in doses
generally below the dose-design objective values of Appendix I. At the same

. time, the licensee is permitted the flexibility of operation, compatible with
considerations of health and safety, to assure that the public is-provided a
dependable source of power even under unusual operating conditions which may
temporarily result in releases higher than such small percentages, but still
well within the limits specified in 10 CFR Part 20.

i
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In addition to'the impact created by station radioactive effluents as discussed ~
above, within the NRC policy and procedures for environmental protection
described in 10 CFR Part 51 there are generic treatments of environmsntal . -

effects of all aspects of the Uranium Fuel Cycle. Tnese environmental data
s

have been summarized in Tabl.e 5.12 (Table S-3 of 10 CFR Par.t 51) and are
discussed later in this report in Section 5.10. In the same' manner the
environmental ~ impact of transportation of fue11and waste to and from an LWR is
summarized in-Table 5.5 (Table S-4 of 10 CM Part 51) of,Section 5.9 3.

Recently, an. additional operational requirement 'for !!ranium-Fuel-Cy'cle Facili- '

ties incNding nuclear power plants has been establi|$ned by the EM in 40 CFR
Part 190 (Ref. 32). This regulation limits anndal doseg (excluding raden and

,

daughters) for members of the public to 25 mrems total body, 75 mremsithyroid,
and 25 mrems other organs from all fuel-cycle, facility contributions ; nat may ,.

impact a specific indivuilal in the public.' '

,

,q
5.9.2 Operational Overview \ *

i s t

\
During normal operations of Clinton Towe Station, Unit 1, sma,11' quantities cf
radioactivity (fission and activation products)"will be released to the envi-
ronment. As reautred by NEPA, the staff has determined the dose estiraated to ;

members of the public outside of the plant boundariesL due to the radiation , /

from these radioisotopetreleases and relative to natural background radiation1
dose levels. ' '

p
-

These station generated environmental dose levels are estimated to bt very e

small due to staticn design ano the development of a program which will be~ '

implemented at the station to contain and control all? radioactive emissions
and effluents. As mentioned above, highly,|sfficient radioactiie. waste manage--
ment systems are incorporated into the -plant design and~are sspecified in
detail in the Technical Specifications for' tns station. The effectiveness of
these systems will be measured by pncesr, ar,d effluent radiological monitoring

; systems that permanently record the 'dounts of radioactive c:nstitutents
remaining in the various airborne and waterborne process and effluent streams.~ N
The amounts of radioactivity released through" vents and discharga points to be;

further disp dsed and diluted to' points outside the plant boundaries are to be
recorded and published semiannually in the Radioactive Effluent Release Reports ,

o' each facility. ', f y
,

.,. -

. +

The small- amounts of airborne e'ffluents that are released will di'ffuse in the f',

atmosphere in a fashion determined by;the meteorological coiiditions existing
at theltime of release and are generally much dispersed and diluted by the
time they reach unrestricted areas "that are open to the public. Similarly,i

the small amounts of waterborne effluert's released will be diluted with plant
wasta watsr and then further diluted /a's they mix with the Clinton Leke beyond
the stat 9on boundaries. ,~~M'<, y,

-

r s .
*-

Radioisotopes irathe station's effluents that' enter unrestricted are'ai will
,

produce dosesnthrough their radiations to m obers of the general public's,imilars
to the doses.Efrom ~tackground radiations (i.e./ cosmic, terrestrial and internal
radiations), which also inchda radiation fron nuclear weapons fall'oM., These?. '

radiation doses can be calculated for the pan / potential radiolog'ical exposure >

pathways ~ specific'to the environment around the station, such as direct rad}a-\ \
'

tion doses ' from the gaseous plume ,or liquid effluent stream Mutside of the ,( (*

[.), y
'

-
' '

-
, - .

.
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l. '

station boundaries, cr internal radiation dose commitments! from hadioactive
'

contaminants that might have been depositea on vegetation, or in meat and fish -

products eaten by people, or that might be present in drinking water outside
,

'

the station, or incorporated into milk from cows at nearby farms.
N

These doses, calculated for the " maximally exposed" individual (i.e. , the i

hypothetical individual potentially subject to maximum exposure), form the
L basis of the NRC staff's evaluation of impacts. Actually, these estimates are

for a fictitious person because assumptions are made that tend to overestimate t

the dose that would accrue to members of the public outside the plant boundaries.
For example, if this " maximally exposed" individual were to receive the total
body dose calculated at the plant boundary due to external exposure to the
gaseous plume, he/she is assumed to be physically exposed to gamma radiation
at that boundary for 70% of the year, an unlikely occurrence. ;

Site-specific values for the various parameters involved in each dose pathway
are used in the calculations. These include calculated or observed values for
the amounts of radioisotopes released in the gaseous and liquid effluents,
meteorological information (e.g. , wind speed and direction) specific to the
site topography and effluent release points, and hydrological information per-
taining to dilution of the liquid effluents as they are discharged.

An annual land census, to be required by the Radiological Technical Specifi-
,

cations of the operating license, will require that as use of the land surround-
L ing the site boundary chinges, revised calculations be made to ensure that

this dose estimate for gaseous effluents always represents the highest dose
for any individual member of the public for each applicable foodchain' pathway.
The estimate considers, for example, whera people live, where vegetable gardens

,

are located, and where cows are pastured.
i

For Clinton Power Station, in addition to the direct effluent monitoring,
measurements will be made on a number of types of samples from the surrounding
area to determine the possible presence of radioactive contaminants which, for
example, might be deposited on vegetation, or be present in drinking water,

{ outside the plant, or incorporated into cow's milk from nearby farms.

5. 9. 3 Radiological Impacts from Rootine Operations

L 5.9.3.1 Radiation Exposure Pathways: Dose Commitments
t
'

There are many environmental pathways through which persons may be exposed to
radiation originating in a nuclear power reactor. All of the potentially
meaningful exposure pathways are shown schematically in Figure 5.3. When an
individual is exposed through one of these pathways, his dose is determined in

,

part by the amount of time he is in the vicinity of the source, or the amount'

of time the radioactivity is retained in his body. The actual effect of the
radiation or radioactivity is determined by calculating the dose commitment.
This dose commitment represents the total dose that would be received over a
50 yr period, following the intake of radioactivity for 1 year under the

J conditions existing 15 years after the station begins operation (i.e. , the
i mid point of station operation). However, with few exceptions, most of the

internal dose commitment for each nuclide is given during the f 5st few years,

after exposure due to turnover of the nuclide by physiological processes and
' radioactive decay. '

1

f . . .
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There are a number of possible exposure pathways to man that can be studied to'

determine whether the routine releases at the Clinton site are likely to have
any significant impact on members of the general public living and working
outside of the site boundaries, and whether the releases will in fact meet
regulatory requirements. A detailed listing of these possibilities would
include external radiation exposure from the gaseous effluents, inhalation of
iodines and particulate contaminants in the air, drinking milk from a cow or
eating meat from an animal that feeds on open pasture near the site on which
iodines or particulates may have deposited, eating vegetables from a garden

;

near the' site that may be contaminated by similar deposits, and drinking water
or eating fish caught near the point of discharge of liquid effluents.

Other less significant pathways include: external irradiation from radio-
nuclides deposited on the ground surface, eating animals and food crops raised
near the site using irrigation water that may contain liquid effluents, shore-
line, boating and swimming activities near lakes or streams that may be contami-
nated by effluents, and direct radiation from within the plant itself.

Calculations of the effects for most pathways are limited to a radius of 80 km
(50 miles). This limitation is based on several facts. Experience has shown
that all significant dose commitments (>0.1 mrem /yr) for radioactive effluents
are accounted for within a radius of 80 km from the station. Beyond 80 km the
doses to individuals are smaller than 0.1 mrem /yr, which is far below natural-
background doses, and the doses are subject to substantial uncertainty becauseI

[ of limitations of predictive mathematical models.

The NRC staff has made a detailed study of all of the above significant pathways
and has evaluated the radiation-dose commitments both to the station workers
and the general public for these pathways resulting from routine operation of
the station. A discussion of these evaluations follows.

5.9.3.1.1 Occupational Radiation Exposure for BWRs

L Most of the dose to nuclear plant workers results from external exposure to
/ radiation from radioactive materials outside of the body rather than from

; internal exposure from inhaled or ingested radioactive materials. Experience
shows that the dose to nuclear plant workers varies from reactor to reactor
and from year to year. For environmental-impact purposes, it can be projected
by using the experience to date with modern BWRs. Recently licensed 1000-MWe
BWRs are operated in accordance with the post-1975 regulatory requirements and

{ guidance that place increased emphasis on maintaining occupational exposure at
nuclear power plants ALARA. These requirements and guidance are outlined pri-
marily in 10 CFR Part 20 (Ref. 30), Standard Review Plan Chapter 12 (Ref. 33),
and Regulatory Guide 8.8 (Ref. 34).

The applicant's proposed implementation of these requirements and guidelines
is reviewed by the NRC staff during the licensing process, and the results of'

that review are reported in the staff's Safety Evaluation Reports. The license
is granted only after the review indicates that an ALARA program can be imple-t

mented. In addition, regular reviews of operating plants are performed to
determine whether the ALARA requirements are being met.

i

I
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Average collective occupational dose information for 154 BWR reactor years of
operation is available for those plants operating between 1974 and 1980. (The

| year 1974 was chosen as a starting date beca'use the dose data for years prior
' to 1974 are primarily from reactors with average rated capacities below 500 MWe.)

These data indicate that the average reactor annual dose at BWRs has been
about 740 person-rems, with some plants experiencing an average plant lifetime
annual dose to date of 1650 person-rems (Refs. 35,36), and with one plant as
high as 1853 person-rems. These dose averages are based on widely varying
yearly doses at BWRs. For example, for the period mentioned above, annual
collective doses for BWRs have ' ranged from 44 to 3626 person-rems per reactor
However, the average annual dose per nuclear plant worker of about 0.8 rem
(Ref. 35) has not varied significantly during this period. The worker dose
limit, established by 10 CFR Part 20, is 3 rems / quarter (if the a.erage dose
over the worker lifetime is being controlled to 5 rems /yr) or 1.25 rems /
quarter if it is not.

The wide range of annual collective doses experienced at U.S. BWRs results
from a number of factors such as the amount of required maintenance, and the
amount of reactor operations and in plant surveillance. Because these factors
can vary widely and unpredictably, it is impossible to determine in advance a
specific year-to year annual occupational radiation dose for a particular
plant over its operating lifetime. The need for high doses can occur, even at
plants with radiation protection programs designed to ensure that occupational
radiation doses will be kept ALARA.

In recognition of the factors mentioned above, staff occupational dose esti-
mates for environmental impact purposes for Clinton Power Station are based on
the assumption that the station will experience the annual average occupa-
tional dose for BWRs to date. Thus, the staff has projected that the occupa-
tional doses for Unit I will be 740 person-rems but could average as much as 2
to 3 times this value over the life of the station.

The average annual dose of about 0.8 rem per nuclear plant ~ worker at operating
BWRs and PWRs has been well within the limits of 10 CFR Part 20. However, for
impact evaluation, the NRC staff has estimated the risk to nuclear power plant
workers and compared it in Table 5.4 to risks that are published for other
occupations. Based on these comparisons, the staff concludes that the risk to
nuclear plant workers from plant operation is comparable to the risks asso-
ciated with other occupations.

In estimating the number of health effects resulting from both offsite (see
Sec. 5.9.3.2) and occupational radiation exposures due to normal operation of
Clinton, the NRC staff used somatic (cancer) and genetic risk estimators based
on widely accepted scientific information. Specifically, the staff's esti-
mates are based on information compiled by the National Academy of Science's
Advisory Committee on the Biological Effects of Ionizing Radiation (BEIR)
(Ref. 37). The estimates of tihe risks to workers and the general public are
based on conservative assumptions (i.e., the estimates are probably higher
than the actual number). The following risk estimators were used to estimate
health effects: 135 potential deaths from cancer per million person-rems and
258 potential cases.of all forms of genetic disorders per million person-rems.
The cancer mortality risk estimates are based on the " absolute risk" model
described in BEIR I (Ref. 37). Higher estimates can be developed by use of
the " relative risk" model along with the assumption that risk prevails for the

i
t
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Table 5.4. Incidence of Job-Related Mortalities

Mortality Incidence Rates'

Occupational Group (premature deaths per 105 person years)

Underground metal miners * *1300

Uranium miners * 420

Smelter workers * .190
bMining 61

bAgriculture, forestry, and fisheries 35
bContract construction 33

Transportation and public utilities 24'

cNuclear plant worker 23
bManufacturing 7

bWholesale and retail trade 6
DFinance, insurance, and real estate 3

b
L Services 3

DTotal private sector 10

aThe President's Report on Occupational Safety and Health, " Report on Occupa-
tional Safety and Health by the U.S. Department of Health, Education, and'

Welfare," E. L. Richardson, Secretary, May 1972.
bU.S. Bureau of Labor Statistics, " Occupational Injuries and Illness in the

| United States by Industry, 1975," Bulletin 1981, 1978.
CThe nuclear-plant workers' risk is equal to the sum of the radiation related
risk and the nonradiation related risk. The occupational risk associated with

prematuredeathsper10geradiationdoseof0.8remisabout11 potential
the industry-wide avera

person years due to cancer, based on the risk esti-:
i mators described in the following text. The average nonradiation-relatec'

risk for seven U.S. electrical utilities over the period 1970-1979 is aboa
12 actual premature deaths per 105 person years as shown in Figure 5 of the
paper by R. Wilson and E. S. Koehl, " Occupational Risks of Ontario Hydro's
Atomic Radiation Workers in Perspective," presented at Nuclear Radiation
Risks, A utility-Medical Dialog, sponsored by the International Institute of
Safety and Health in Washington, D.C., September 22-23, 1980. (Note that
the estimate of 11 radiation-related premature cancer deaths is potential
rather than actual.)

+
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duration of life. Use of the " relative risk" model would produce risk values
up to about four times greater than those used in this report. The staff
regards the use of the " relative risk" model values as a reasonable upper
limit of the range o' uncertainty. The lower limit of the range would be zero
because health effe. s have not been detected at doses in this dose-rate
range. The number of potential nonfatal cancers would be approximately 1.5 to
2 times the number of potential fatal cancers (Ref. 38).

Values for genetic risk estimators range from 60 to 1500 potential cases of
all forms of genetic disorders per million person-rems (Ref. 37). The values
of 258 potential cases of all forms of genetic disorders is equal to the sum
of the geometric means of the risk of specific genetic defects and the risk of
defects with complex etiology.

The preceding values for risk estimators are consistent with the recommenda-
tions of a number of recognized radiation protection organizations, such as
the International Commission on Radiological Protection (ICRP), the National
Council on Radiation Protection and Measurement (NCRP), the National Academy
of Sciences BEIR III Report, and the United Nations Scientific Committee on
the Effects of Atomic Radiation (UNSCEAR) (Refs. 38-41). The risk of potential
fatal cancers in the exposed work force population at Clinton Power Station
and the risk of potential genetic disorders in all future generations of this
workforce population, is estimated as follows. Multiplying the annual plant
worker population dose (i.e., about 740 person-ress) by the risk estimators,
the staff estimates that about 0.1 cancer death may occur in the total exposed
population and about 0.2 genetic disorder may occur in all future generations
of the same exposed population. The value of 0.1 cancer death means that the
probability of one cancer death over the lifetime of the entire work force due
to one year of operations at Clinton Power Station is about 1 chance in 10.
The value of 0.2 genetic disorder means that the probability of 1 genetic
disorder in all future generations due to one year of operations at Clinton
Power Station is about 1 chance in 5.

5.9.3.1.2 Public Radiation Exposure.

Transportation of Radioactive Materials

The transportation of " cold" (unirradiated) nuclear fuel to the reactor, of
spent irradiated fuel from the reactor to a fuel reprocessing plant, and of
solid radioactive wastes from the reactor to waste burial grounds is considered
in 10 CFR Part 51.20 (Ref. 31). The contribution of the environmental effects
of such transportation to the environmental costs of licensing the nuclear
power reactor is set forth in Summary Table S-4 from 10 CFR Part 51.20, repro-
duced herein as Table 5.5. The cumulative dose to the exposed population as
summarized in Table S-4 is very small when compared to the annual dose of
about 61,000 person-ress to this same population or 26,000,000 person-rems to
the U.S. population from background radiation.

Direct Radiation for BWRs

Radiation fields are produced around nuclear plants as a result of radio- i

activity within the reactor and its associated components, as well as a result

i
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Table 5.5. (Sumary Table S-4) Environmental Impact of Transportation
of Fuel and Waste to and from One 1.ight-Water-Cooled

Nuclear Power Reactori

suomesat C0ssostoons or inanspont

reest (per araested fuse caen c wanes:) . 250.000 Sea /Pr

Weight (govemed by Feoers or State resenceens). 73.000 et por sucm.100 tons per casa per red car.

Trethe senewy
Truct . . . . . . . .

Lees then 1 per doy

Red .. Lees then 3 per enonei

Eammeted Range of doses to Cumulaeve does to

.

Esposed posunamon nuncer of esposed novisuae 8 esposed populaeon

persore (per feeCior yeer) (per reec1or year) 8

espoemd

Trenecertenon worters. . 200 0.01 to 300 reuerern 4 merwom.

Generei pushC-
Cheoomers 1.100 0 003 to 1.3 remerom. 3 merwom

,

Aeong Mouse . . 400.000 0 0001 to 0 06.m
__

accessets se ta =aaaaf
/ em.on,non w nea

mMaa spects . Smed *.

Common (nonremonopcal) caimes . 1 fatal egury ri 100 reactor years.1 nonfetal rifury ri 10 re-
actor years. $475 procerty ammage per reactor year

a'Deta susportmg true tasse are even a the Commesson's "Envronrnorrai Sisvey of Transsonaton of Aaeoective datenaisj
to and frorn Nuclear Power Stanes." WASH-1238. Decomeer 1972. and Simo I. NUMEG-75/03e Apns 1975 Botn documents

4

are evenesee for especton and copyeg at tre Commenen's pm Document Room.1717 H St. NW., Waerungeon. O C. and
may be cotemed frt n Netoned Techrucal Informeeon Service. Sonngfieed. va. 22181 WASH-1230 e evadatie from NTIS et a
cost of SS 45 (n=crohene. $2.2$) and NumEG 75/038 e evadatie at a cost of 53 25 teracroheme. 82.25).

8The Fogeral Reseecn Couned has recommenced that the reeston ooses from en sources of reesson other then neesei
neckgrour48 and meecal evoosures showed be hernoed to S.000 trussem per year for moviduaes as a result of occupaeonal espo-
sure and snoidd De irrueed to 500 nushrem per year for meviouses in the generei poputecon. The come to araraduads a,e to

}
everage netwed Deckground reesmon e enout 130 metrom per year.

*nserwom e an eneroseon for the summason of enose body eones to cervidunes e a youo Thus, d each meneer ce a
population youp of 1000 peoose were to receeve a does of 0 001 rom (1 mdirem), or d 2 peopse were to receeve a cosa of 0.5'

rem (500 rnmerem) each. the total enerwent oose e each case woidd to t enetwom.
' Anhougn the opvronmental not of reposopcal spects geomfrung from vensoortasson ecocents es currently ricapabee of

neeg numencany owent*ed. the nem remame smed regardwes of oneiner d to tweg ecomed to a segw reactor or a munreactor
see
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of radioactive effluent releases. Although the components are shielded, dose
rates observed around BWR plants from these plant components have varied from
undetectable levels to values on the order of 100 mrems/yr at onsite locations
where members of the general public were allowed. For newer BWR plants with a
standardized design, dose rates have been estimated using special calculational
modeling techniques. The calculated cumulative dose to the exposed population
from such a facility would be much less than 1 person-rem /yr per unit, insig-
nificant when compared with the natural background dose.

Low-level radioactivity storage containers outside the station are estimated
to make a dose contribution at the site boundary of less than 0.1% of that due
to the direct radiation described above.

Radioactive Effluent Releases: Air and Water

As pointed out in an earlier section, all effluents from the station will be
subject to extensive decontamination, but small controlled quantities of radio-
active ef fluents will be released to the atmosphere and to the hydrosphere
during normal operations. Estimates of site-specific radioisotope release
values have been developed on the basis of the descriptions of operational and
radwaste systems in the applicant's ER-OL and FSAR and by using the calcula-
tional model and parameters developed by the NRC staff (Ref. 42). These have
been supplemented by extensive use of the applicant's site and environmental
data in the ER-OL and in subsequent answers to NRC staff questions, and should
be studied to obtain an understanding of airborne and waterborne releases from
the station.

These radioactive effluents are then diluted by the air and water into which
they are released before they reach areas accessible to the general public.

Radioactive effluents can be divided into several groups. Among the airborne
effluents the radioisotopes of the noble gases--krypton, xenon, and argon--do
not deposit on the ground nor are they absorbed and accumulated within living
organisms; therefore, the noble gas effluents act primarily as a source of

I direct external radiation emanating from the effluent plume. Dose calcula-
| tions are performed for the site boundary where the highest external radiation

doses to a member of the general public as a result of gaseous effluents have
! been estimated to occur; these include the total body and skin doses as well

as the annual beta and gamma air doses from the plume at that boundary location.

Another group of airborne radioactive effluents--the radioiodines, carbon-14,
and tritium- are also gaseous but tend to be deposited on the ground and/or j

absorbed into the body during inhalation. For this class of effluents, esti- '

mates of direct external-radiation doses from deposits on the ground, and of
internal radiation doses to total body, thyroid, bone, and other organs from
inhalation and from vegetable, milk, and meat consumption are made. Concentra-
tions of iodine in the thyroid ana of carbon-14 in bone are of particular sig-
nificance here.

J

A third group of ai.rborne effluents, consisting of particulates that remain
after filtration of airborne effluents in the plant prior to release, includes
fission products such as cesium and barium and corrosion activition products
such as cobalt and chromium. The calculational model determines the direct
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external radiation dose and the internal radiation doses for these contami-
nants through the same pathways as described above for the radiof odines,
carbon-14, and tritium. 00ses from the particulates are combined with those'

of the radioiodines, carbon-14, and tritium for comparison to one of the
design objectives of Appendix I to 10 CFR Part 50.

The waterborne radioactive effluent co%tituents could include fission products
L

such as nuclides of strontium and iodine; activation products, such as nuclides
i of sodium and manganese; and tritium as tritiated water. Calculations estimate

the internal doses (if any) from fish consumption, from water ingestion (as
drinking water), and from eating of meat or vegetables raised near the site on
irrigation water, as well as any direct external radiation from recreat.lonal
use of the water near the point of discharge.

The release values for each group of effluents, along with site-specific
meteorological and hydrological data, serve as input to computerized radiation-
dose models that estimate the maximum radiation dose that would be received
outside the facility via a number of pathways for individual members of the,

public, and for the general public as a whole. These models and the radiation
i

dose calculations are discussed in Regulatory Guide 1.109 (Ref. 43) and in
Appendix 0 of this statement.

Examples of site-specific dose assessment calculations and discussions of para-
meters involved are given in Appendix C. Doses from all airborne effluents

! except the noble gases are calculated for the location (e.g. , site boundary,
garden, residence, milk cow, meat animal) where the highest radiation dose to
a member of the public from all applicable pathways has been established. Only
those pathways associated with airborne effluents that are known to exist at a
single location, are combined to calculate the total maximum exposure to an
exposed individual. Pathway doses associated with liquid effluents are com-I

bined without regard to any single location, but they are assumed to be associ-
ated with maximum exposure of an individual through other than gaseous-effluent
pathways.

{ 5.9.3.2 Radiological Impact on Humans

Although the doses calculated in Appencix C are based on radioactive-waste
treatment system capability, the actual radiological impact associated with
the operation of the station will depend, in part, on the manner in which the
radioactive waste treatment system is operated. Based on its evaluation of
the potential performance of the ventilation and radwaste treatment systems,
the NRC staff has concluded that the systems as now proposed are capable of
controlling effluent releases to meet the dose-design objectives of Appendix I
to 10 CFR Part 50 (Ref. 31).

e The station's operation will be governed by operating license Technical Speci-
fications which will be based on the dose-design objectives of Appendix I to
10 CFR Part 50 (Ref. 31). Since these design-objective values were chosen to
permit flexibility of operation while still ensuring that plant operations are
ALARA, the actual radiological impact of plant operation may result in doses
close to the dose-design objectives. Even if this situation exists, the indivi-

dual doses for the member of the public subject to maximum exposure will still
be very small when compared to natural background doses (*100 mrems/yr) or the

< _ _ _ .
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dose limits specified in 10 CFR Part 20 (500 mrems/yr - total body). As a
result, the staff concluded that there will be no measurable radiological
impact on any member of the public from routine operation of the station.

Operating standards of 40 CFR Part 190, the Environmental Protection Agency's
Environmental Radiation Protection Standards for Nuclear Power Operations,
(Ref. 32) specify that the annual dose equivalent must not exceed 25 mrems to
the whole body, 75 mrems to the thyroid, and 25 mrems to any other organ of
any member of the public as the result of exposures to planned discharges of
radioactive materials (radon and its daughters excepted) to the general environ-
ment from all uranium-fuel-cycle operations and radiation from these opera-
tions that can be expected to affect a given individual. The NRC staff
concluded that under normal operations the Clinton Power Station is capable of
operating within these standards.

The radiological doses and dose commitments resulting from a nuclear power
plant are well known and documented. Accurate measurements of radiation and
radioactive contaminants can be made with very high sensitivity so that much
smaller amounts of radioisotopes can be recorded than can be associated with
any possible observable ill effects. Furthermore, the effects of radiation on
living systems have for decades been subject to intensive investigation and
consideration by individual scientists as well as by select committees,
occasionally constituted to objectively and independently assess radiation
dose effects. Although, as in the case of chemical contaminants, there is
debate about the exact extent of the effects of very low levels of radiation
that result from nuclear power plant effluents, upper bound limits of delete-
rious effects are well established and amenable to standard methods of risk
analysis. Thus the risks to the maximally exposed member of the public outside
of the site boundaries, or to the total population outside of the boundaries
can also be readily calculated and recorded. These risk estimates for Clinton i

Power Station are presented below.

The risk to the maximum exposed individual is estimated by multiplying the
risk estimators presented in Section 5.9.3.1.1 by the annual dose design
objectives for total body radiation in 10 CFR Part 50, Appendix I. This
calculation results in a risk of potential premature death from cancer to that
individual from exposure to radioactive effluents (gaseous or liquid) from one
year of reactor operations of less than one chance in one million.* The risk
of potential premature death from cancer to the average individual within
80 km (50 mi) of the reactor from exposure to radioactive effluents from the,

| reactor is much less than the risk to the maximally exposed individual. These
risks are very small in comparison to natural cancer incidence from causes
unrelated to the operation of Clinton Power Station.

Multiplying the annual U.S. general public population dose from exposure to
radioactive effluents and transportation of fuel and waste from the operation
of Clinton Power Station (i.e., 30 person rems) by the preceding risk estimators,

I

*The risk of potential premature death from cancer to the maximum individual ffrom exposure to radiciodines and particulates would be in the same range as \
the risk from exposure to the other types of effluents.
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f the staff estimates that about 0.004 cancer death may occur in the exposed popu-
lation and about 0.008 genetic disorder may occur in all future generations of
the exposed population. The significance of these risk estimates can be
determined by comparing them to the natural incidence of cancer death andi

genetic abnormalities in the U.S. population. Multiplying the estimated U.S.
population for the year 2000 (i.e., s260 million persons) by the current inci-
dence of actual cancer fatalities (i.e., $20%) ar.J the current incidence of
actual genetic diseases (i.e. , s6%), about 52 million cancer deaths and about
16 million genetic abnormalities are expected (Refs. 37,44). The risks to the
general public from exposure to radioactive effluents and transportation of
fuel and wastes from the annual operation of Clinton Power Station are very
small fractions (about 1 part in a billion or less) of 'the estimated normal
incidence of cancer fatalities and genetic abnormalities in the year 2000
population.

On the basis of the preceding comparison (i.e., comparing the risk from expo-
sure to radioactive effluents and transportation of fuel and waste from the
annual operation of Clinton Power Station with the risk from the estimated
incidence of cancer fatalities and genetic abnormalities in the year 2000
population), the staff concludes that the risk to the public health and safety
from exposure to radioactive effluents and the transportation of fuel and
wastes from normal operation of Clinton Power Station will be very small.

5.9.3.3 Radiological Impacts on Biota Other Than Humans
|

Depending on the pathway and radiation source, terrestrial and aquatic biota
will receive doses that are approximately the same or somewhat higher than

L humans receive. Although guidelines have not been established for acceptable
limits for radiation exposure to species other than human, it is generally
agreed that the limits established for humans are sufficiently protective forI

other species.

Although the existence of extremely radiosensitive biota is possible and
) increased radiosensitivity in organisms may result from environmental inter-
I actions with other stresses (for example, heat or biocides), no biota have yet

been discovered that show a sensitivity (in terms of increased morbidity or
mortality) to radiation exposures as low as those expected in the area sur-
rounding the station. Furthermore, at all nuclear plants for which radiation

,

exposure to biota other than humans has been analyzed (Ref. 45), there have
been no cases of exposure that can be considered significant in terms of harm
to the species, or that approach the limits for exposure to members of the
public that are permitted by 10 CFR Part 20 (Ref. 30). Inasmuch as the 1972
BEIR Report (Ref. 37) concluded that evidence to date indicated no other;

living organisms are very much more radiosensitive than humans, no measurable
radiological impact on populations of biota is expected as a result of the
routine operation of this station.

5.9.3.4 Radiological Monitoring

Radiological environmental monitoring programs are established to provide data

f on measurable levels of radiation and radioactive materials in the site environs.

,
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Such monitoring programs are conducted to verify the effectiveness of in plant
systems used to control the release of radioactive materials and to ensure
that unanticipated buildups of radioactivity will not occur in the environment.
Secondarily, the monitoring programs could identify the highly unlikely exis-
tence of unmonitored releases of radioactivity. An annual surveillance (Land
Census) program will be established to identify changes in the use of unre-
stricted areas to provide a basis for modifications of the monitoring programs.

These programs are discussed generically in NRC Regulatory Guide 4.1, Rev.1,
" Programs for Monitoring Radioactivity in the Environs of Nuclear Power Plants"
(Ref. 46), and the Radiological Assessment Branch Technical Position, Rev.1,
November 1979, "An Acceptable Radiological Environmental Monitoring Program"
(Ref. 47).

5.9.3.4.1 Preoperational

The precperational phase of the monitoring program should provide for the
measurement of background levels of radioactivity and radiation and their var-
iations along the anticipated important pathways in the areas surrounding the
station, the training of personnel and the evaluation of procedures, equipment
and techniques. The applicant proposed a radiological environmental-monitoring
program to meet these objectives in the ER-CP, and it was discussed in the
FES-CP. This early program has been updated and expanded; it is presented in
Section 6.1.5 of the applicant's ER-OL and is summarized here in Table 5.6.

The applicant states that the preoperational program has been implemented, at
least two years prior to initial criticality of Unit 1, to document background
levels of direct radiation and concentrations of radionuclides that exist in
the environment. The preoperational program will continue up to the initial
criticality of Unit 1 at which time the operational radiological monitoring
program will commence.

The staff has reviewed the preoperational environmental monitoring plan of tie
applicant and finds that it is acceptable.

5.9.3.4.2 Operational

The operational, offsite radiological-monitoring program is conducted to
measure cadiation levels and radioactivity in plant environs. It assists and
provides backup support to the effluent-monitoring program as recommended in
NRC Regulatory Guide 1.21, " Measuring, Evaluating and Reporting Radioactivity
in Solid Wastes and Releases of Radioactive Materials in Liquid and Gaseous
Effluents from Light-Water Cooled Nuclear Power Plants" (Ref. 48).

;
The applicant states that the operational program will in essence be a continu-
ation of the preoperational program described above with some periodic adjust-
ment of sampling frequencies in expected critical exposure pathways. The
actual pathways sampled will depend, in part, on the results of the land-use
census. The proposed operational program will be reviewed prior to plant
operation. Modification will be based upon anomalies and/or exposure pathway
variations observed 'during the preoperational program.

t,
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! Table 5.6. Preoperational Radiological Environmental Monitoring
Program Summary *

Critical Sample

Pathways / Groups Sample Method Parameters Measured Frequency

Air Sampling TLD samples at 32 Gross gamma analysis 92 days
locations: two rings
of TLD's, one in each
sector at the site boun-
dary and at distances
of approximately 4 to
5 miles

t

Air particulate I-131 7 days
. samples at 8 locations Gross-beta 7 days

Gamma isotopic 92 days
"

Soils Grab sample Gamma isotopic 182 days
shoreline sediment
at 2 locations

1 Wellwater Two locations I-131 14 days
Gross-beta 31 days
gamma isotopic 31 days
Tritium 31 days

i

| Orinking One Location I-131 14 days
Water Gross-beta 31 days

gamma isotopic 31 days
Tritium 31 days

.

Surface Three locations Gamma isotopic 31 days
Water Tritium 31 days

<

$ Bottom Grab samples at Gamma isotopic 182 days
Sediments 2 locations

Milk None (no milk cows
within 5 km).

Fish Electroshocker/ Net, 1 Gamma isotopic 182 days
location

Vegetables Grab (nearest garden) I-131 At time of
Gross-beta harvest

i Gamma isotopic

* Adapted from the ER-OL (Table 6.1-8).

Note: 1 mile = 1.61 kilometers.
<

|

<
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The final operational-monitoring program proposed by the applicant will be
revie.ded in detail by the NRC staff, and the specifics of the required monitoring
program will be incorporated into the Operating License Radiological Technical
Specifications.

5.9.4 Environmental Impact of Postulated Accidents

5.9.4.1 Plant Accidents

The staff has considered the potential radiological impacts on the environment
of possible accidents at the Clinton Power Station Unit 1 in accordance with a

Statement of Interim Policy published by the Nuclear Regulatory Commission on
June 13,1980 (Ref. 49). The following discussion reflects these considera-
tions'and conclusions.

The first section deals with general characteristics of nuclear power plant
accidents including a brief summary of safety measures to minimize the prob-
ability of their occurrence and to mitigate their consequences if they should
occur. Also described are the important properties of radioactive materials
and the pathways by which they could be transported to become environmental
hazards. Potential adverse health effects and impacts on society associated
with actions to avoid such health effects are also identified.

Next, actual experience with nuclear power plant accidents and their observed
health effects and other societal impacts are then described. This is followed
by a summary review of safety features of the Clinton Power Station Unit'l
facilities and of the site that act to mitigate the consequences of accidents.

The results of calculations of the potential consequences of accidents that
have been postulated in the design basis are then given. Also described are
the results of calculations for the Clinton site using probabilistic methods
to estimate the possible impacts and the risks associated with severe accident
sequences of exceedingly low probability of occurrence.

5.9.4.1.1 General Characteristics of Accidents

The term " accident,'' as used in this section, refers to any unintentional
event not addressed in Section 5.9.3 that results in a release of radicactive
materials 'into the environment. The predominant focus, therefore, is on
events that can lead to releases substantially in excess of permissible limits
for normal operation. Such limits are specified in the Commission's regula-
tions in 10 CFR Part 50, Appendix I.

There are several features which combine to reduce the risk associated with
accidents at nuclear power plants. Safety features in the design, construction,
and operation comprising the first line of defense are to a very large extent
devoted to the prevention of the release of these radioactive materials from
their normal places of confinement within the plant. There are also a number
of . additional lines 9f defense that are designed to mitigate the consequences
of failures in the first line. Descriptions of these features for the Clinton

I
i
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'

Unit 1 station may be found in the applicant's Final Safety Analysis Report
(Ref. 50), and in the staff's Safety Evaluation Report (Ref. 51). The most,

important mitigative features are described in Section 5.9.4.1.3.1 below.

| These safety features are designed taking into consideration the specific
locations of radioactive materials within the station, their amounts, their,

nuclear, physical, and chemical properties, and their relative tendency to be
r
' transported into and for creating biological hazards in the environment.

5.9.4.1.1.1 Fission Product Characteristics
,

By far the largest inventory of radioactive material in h nuclear power plant
[ is produced as a by product of the fission process and is located in the
- uranium oxide fuel pellets in the reactor core in the form of fission products.
f During periodic refueling shutdowns, the assemblies containing these fuel

pellets are transferred to a spent fuel storage pool so that the second largest*

inventory of radioactive material is located in this storage area. Much
smaller inventories of radioactive materials are also normally present in the-

: water that circulates in the reactor coolant system and in the systems used to
process gaseous and liquid radioactive wastes in the plant.

These radioactive materials exist in a variety of physical and chemical forms.
Their potential for dispersion into the environment is dependent not only oni

j mechanical forces that might physically transport them, but also upon their
inherent properties, particularly their volatility. The maiority of these

! materials exist as nonvolatile solidt over a wide range of temperatures.
Some, however, are relatively volatile solids and a few are gaseous in nature.

,

: These characteristics have a significant bearing upon the assessment of the
! environmental radiological impact of accidents.

The gaseous materials include radioactive forms of the chemically inert noble,

gases krypton and xenon. These have the highest potential for release into'

the atmosphere. If a reactor accident were to occur involving degradation of
the fuel cladding, the release of substantial quantities of these radioactive
gases from the fuel is a virtual certainty. Such accidents are very low fre-

;' quency but credible events (Sec. 5.9.4.1.2). It is for this reason that the' safety analysis of each nuclear power plant analyzes a hypothetical design
basis accident that postulates the release of the entire contained inventory;

j of radioactive noble gases from the fuel into the containment system. If
further released to the environment as a possible result of failure of safety<

( features, the hazard to individuals from these noble gases would arise predom-
i inantly through the external gamma radiation from the airborne plume. The
; reactor containment system is designed to minimize this type of release.
,

j Radioactive forms of iodine are formed in substantial quantities in the fuel
I by the fission process and in some chemical forms may be quite volatile. For
j these reasons, they have traditionally been regarded as having a relatively
i high potential for release from the fuel. If released to the environment, the
| principal radiological hazard associated with the radiofodines is ingestion

into the human body and subsequent concentration in the thyroid gland. Because
| of this, its potential for release to the atmosphere is reduced by the use of
| special systems designed to retain the iodine.

,

- _ _ _ _ _ _ . , _ _ -,-----.--,c., ---m.. --- -4 -. ,, ---.--+.---#~ - - - - _ - - - - - - -



- _ _ _ _ _ _ _ _ _ _ _ _

5-34

The chemical forms in which the fission product radiciodines are found are
generally solid materials at room temperature, however, so that they have a
strong tendency to condense (or " plate out") upon cooler surfaces. In addi-
tion, most of the iodine compounds are quite soluble in, or chemically reactive
with, water. Although these properties do not inhibit the release of radio-
todines from degraded fuel, they do act to mitigate the release from contain-
ment systems that have large internal surface areas and that contain large
quantities of water as a result of an accident. The same properties affect
the behavior of radioiodines that may " escape" into the atmosphere. Thus, if

rainfall occurs during a release, or if there is moisture on exposed surfaces,
e.g., dew, the radioiodines will show a strong tendency ,to be absorbed by the
moisture.

Other radioactive materials formed during the operation of a nuclear power
plant have lower volatilities and therefore, by comparison with the noble
gases and iodine, a much smaller tendency to escape from degraded fuel unless
the temperature of the fuel becomes very high. By the same token, such
materials, if they escape by volatilization from the fuel, tend to condense
quite rapidly to solid form again when transported to a lower temperature
region and/or dissolve in water when present. The former mechanism can have
the result of producing some solid particles of sufficiently small size to be
carried some distance by a moving stream of gas or air. If such particulate
materials are dispersed into the atmosphere as a result of failure of the
containment barrier, they will tend to be carried downwind and deposit on
surface features by gravitational settling or by precipitation (fallout),
where they will become " contamination" hazards in the environment.

All of these radioactive materials exhibit the property of radioactive decay
with characteristic half-lives ranging from fractions of a second to many days
or years (see Table 5.9). Many of them decay through a sequence or chain of
decay processes and all eventually become stable (nonradioactive) materials.
The radiation emitted during these decay processes is the reason that they are
hazardous materials.

5.9.4.1.1.2 Exposure Pathways

The radiation exposure (hazard) to individuals is determined by their proximity
to the radioactive material, the duration of exposure, and factors that act to

shield the individual from the radiation. Pathways for the transport of
radiation and radioactive materials that lead to radiation exposure hazards to
humans are generally the same for accidental as for " normal" releases. These
are depicted in Section 5.9.3, Figure 5.3. There are two additional possible
pathways that could be significant for accident releases that are not shown in
Figure 5.3. One of these is the fallout onto open bodies of water of radio- ;

activity initially carried in the air. The second would be unique to an acci-
dent that results in temperatures inside the reactor core sufficiently high to
cause melting and subsequent penetration of the basemat underlying the reactor
by the molten core debris. This creates the potential for the release of
radioactive material into the hydrosphere through contact with ground water.
These pathways may lead to external exposure to radiation, and to internal
exposures if radioactivity is inhaled, or ingested from contaminated food or
water.

t
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It is characteristic of these pathways that during the transport of radio-
active material by wind or by water, the material tends to spread and disperse,
like a plume of smoke from a smokestack, becoming less concentrated in larger
volumes of air or water. The result of these natural processes is to lessen
the intensity of exposure to individuals downwind or downstream of the point
of release, but they also tend to increase the number wno may be exposed. For
a release into the atmosphere, the degree to which dispersion reduces the,

' concentration in the plume at any downwind point is governed by the turbulence
characteristics of the atmosphere which vary considerably with time and from
place to place. This fact, taken in conjunction with the variability of wind
direction and the presence or absence of precipitation, means that consequences
of accidental releas.es to the atmosphere would be very much dependent upon the
weather conditions existing at the time.

5.9.4.1.1.3 Health Effects

The cause and effect relationships between radiation exposure and adverse
health effects are quite complex (Ref. 52) but they have been more exhaus-
tively studied than any other environmental contaminant.

Whole-body radiation exposure resulting in a dose greater than about 10 rem
for a few persons and about 25 rem for nearly all people over a short period
of time (hours) is necessary before any physiological effects to an individual
are clinically detectable. Ooses about 10 to 20 times larger than the latter
value, also received over a relatively short period of time (hours to a few
days), cal be expected to cause some fatal injuries. At the severe, but
extremely low probability end of the accident spectrum, exposures of these,

' magnitudes are theoretically possible for persons in the close proximity of
such accidents if measures are not or cannot be taken to provide protection,
e.g., by sheltering or evacuation.

Lower levels of exposures may also constitute a health risk, but the ability
to define a direct cause and effect relationship between any given health

,

effect and a known exposure to radiation is difficult given the backdrop of I

the many other possible reasons why a particular effect is observed in a l

specific individual. For this reason, it is necessary to assess such effects
on a statistical basis. Such effects include randomly occurring cancer in the
exposed population and genetic changes in future generations after exposure of
a prospective parent. Occurrences of cancer in the exposed population may
begin to develop only after a lapse of 2 to 15 years (latent period) from the
time of exposure and then continue over a period of about 30 years (plateau
period). However, in the case of exposure of fetuses (in utero), occurrences
of cancer may begin to develop at birth (no latent period) and end at age 10

| (i.e., the plateau period is 10 years). The health consequences model currently
being used is based on the 1972 BEIR Report of the National Academy of Sciences
(Ref. 37). The occurrence of cancer itself is not necessarily indicative of
fatality.

Most authorities are in agreement that a reasonable and probably conservative
estimate of the randomly occurring number of health effects of low levels cf
radiation exposure to a large number of people is within the range of about 10
to 500 potential cancer deaths per million person rem (although zero is not

,
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excluded by the data). The range comes from the latest NAS BEIR III Report
(1980) (Ref. 38) which also indicates a probable value of about 150. This
value is virtually identical to the value of about 140 used in the current NRC
health effects models. In addition, approximately 220 randomly occurring
genetic changes per million person-rem would be projected by BEIR III over
succeeding generations. That also compares well with the value of about
260 per million person-rem currently used by the NRC staff.

5.9.4.1.1.4 Health Effects Avoidance

Radiation hazards in the environment tend to disappear by the natural process
of radioactive decay. Where the decay process is a sicw one, however, and
where the material becomes relatively fixed in its location as an environ-
mentally contaminant (e.g. , in soil), the hazard can continue to exist for a
relatively long period of time--months, years, or even decades. Thus, a
possible consequential environental societal impact of severe accidents is
the avoidance of the health hazard rather than the health hazard itself, by
restrictions on the use of the contaminated property or contaminated foodstuffs,
milk, and drinking water. The potential economic impacts that this can cause
t.re discussed below.

5.9.4.1.2 Accident Experience and Observed Impacts

The evidence of accident frequency and impacts in the past is a useful indi-
cator of future probabilities and impacts. As of mid-1981, there were 71 com-
mercial nuclear power reactor units licensed for operation in the United
States at 50 sites with power generating capacities ranging from 50 to 1130
megawatts electric (MWe). (Clinton Power Station Unit 1 is designed for
950 MWe.) The combined experience with these units represents approximately
500 reactor years of operation over an elapsed time of about 20 years. Acci-
dents have occurred at several of these facilities (Ref. 53). Some of these
have resulted in releases' of radioactive material to the environment, ranging
from very small fractions of a curie to a few million curies. None is known
to have caused any radiation injury or fatality to any member of the public,
nor any significant individual or collective public radiation exposure, nor
any significant contamination of the environment. This experience base is not
large enough to permit a reliable quantitative statistical inference. It

does, however, suggest that significant environmental impacts due to accidents
are very unlikely to occur over time periods of a few decades.

Melting or severe degradation of reactor fuel has occurred in only one of
these units, during the accident at Three Mile Island - Unit 2 (TMI-2) on
March 28, 1979. In addition to the release of a few million curies of
xenon-133, it has been estimated that approximately 15 curies of radioiodine
was also released to the environment at TMI-2. This amount represents an
extremely minute fraction of the total radioiodine inventory present in the
reactor at .the time of the accident. No other radioactive fission products
were released in measurable quantity.

It has been estimated that the maximum cumulative offsite radiation dose to an
individual was less than 100 millirem (Refs. 54,55). The total population
exposure has been estimated to be in-the range from about 1000 to 3000 person-
rem. This exposure could produce between none and one additional fatal cancer
over the lifetime of the exposed population. The same populat#on receives each
year from natural background radiation about 240,000 person-rem and approximately

1
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a half-million cancers are expected to develop in this group over its lifetime
! (Refs. 54,55), primarily from causes other than radiation. Trace quantities

(barely above the limit of detectability) of radiciodine were found in a few
samples of milk produced in the area. No other food or water supplies were,

/ impacted.

Accidents at nuclear power plants have also caused occupational injuries and a
! few fatalities but none attributed to radiation exposure. Individual worker

' exposures have ranged up to about 4 rems as a direct consequence of accidents,
but the collective worker exposure levels (person rem) due to accidents are a
small fraction of the exposures experienced during r.ormal routine operations

7 that average about 500 person-rem per reactor year.

t Accidents have also occurred at other nuclear reactor facilit'es in the United
'

States and in other countries (Ref. 53). Due to inherent differences in design,
construction, operation, and purpose of most of these other facilities, their
accident record has only indirect relevance to current nuclear power plants.
Melting of reactor fuel occurred in at least seven of these accidents, includ-
ing the one in 1966 at the Enrico Fermi Atomic Power Plant Unit 1. This was a'

sodium-cooled fast breeder demonstration raactor designed to generate 61 MWe.
The damages were repaired and the reactot reached full power in four years

< following the accident. It operated successfully and completed its mission in
1973. This accident did not release any radioactivity to the environment.

A reactor accident in 1957 at Windscale, England, released a significant
quantity of radioiodine, approximately 20,000 curies, to the environment. This
reactnr, which was not operated to generate electricity, used air rather than
water to cool the uranium fuel. During a special operation to heat the large
amount of graphite in this reactor, the fuel overheated and radioiodine and
noble gases were released directly to the atmosphere from a 123-m (405-ft)
stack. Milk produced in a 520-km2 (200-mi2) area around the facility was
impounded for up to 44 days. This kind of accident cannot occur in a water-

| cooled reactor like Clinton, however.

L 5.9.4.1.3 Mitigation of Accident Consequences

Pursuant to the Atomic Energy Act of 1954, the Nuclear Regulatory Commission
f has conducted a safety evaluation of the application to operate Clinton Unit 1.

Although this evaluation contains more detailed information on plant design,
the principal design features are presented in the following section.

5.9.4.1.3.1 Design Features'

Clinton Unit 1 contains features designed to prevent accidental release of
radioactive fission products from the fuel and to lessen the consequences
should such a release occur. Many of the design and operating specifications
of these features are derived from the analysis of postulated events known ass

| design basis accidents. These accident preventive and mitigative features are
collectively referred to as engineered safety features (ESF). The possibilities
or probabilities of failure of these systems are incorporated into the assess-

$

ments discussed in 5'ection 5.9.4.1.4.2.
<
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The containment system, one such ESF, is a pas::ive mitigating system designed
to minimize accidental radioactivity releases to the environment. The contain- '

ment system is composed of two parts. The primary containment encloses the
reactor vessel, the reactor coolant recirculation loops, and other reactor
coolant system components. The secondary containment gas control boundary,
which includes the fuel building and parts of the auxiliary building, encloses
the primary containment, the spent fuel pool, and other auxiliary equipment.

An emergency core cooling system (ECCS) is designed to provide cooling water
to the reactor core during an accident to prevent or minimize fuel damage. A

pressure suppression system is installed to prevent containment failure due to
overpressure following an accident.

The Standby Gas Treatment System (SGTS) is designed to establish and maintain
a negative pressure in the secondary containment following the signal for its
isolation in the event of release of radioactivity to this building in an
accident. Negative pressure, with respect to the outside atmosphere, would
prevent out-leakage of radioactivity from this building to the environment
except along the release path controlled by the SGTS. Radioactive iodine and
particulate fission. products would be substantially removed from the flow
stream by safety grade activated charcoal and high-efficiency particulate air
filters.

The main steam isolation valve leakage control system is designed to control
the release of fission prodJcts through the main steam isolation valves. This
system directs the leakage through these valves to the area served by the
SGTS. The spent fuel storage pool is located in the secondary containment
where potential radioactive leakage .from the stored fuel can be directed
through the SGTS.

The mechanical systems mentioned above are supplied with emergency power from
onsite diesel generators in the event that normal offsite station power is
interrupted

Much more extensive discussions of the safety features and characteristics of
Clinton Unit 1 may be found in the applicant's Final Safety Analysis Report
(Ref. 50). The staff evaluation of these features will be addressed in the
Safety Evaluation Report (Ref. 51). In addition, the implementation of the
lessons learned from the TMI-2 accident, in the form of improvements in design
and procedures, and operator training, will significantly reduce the likeli-
hood of a degraded core accident which could result in large releases of
fission products to the containment. Specifically, the applicant will be
required to meet those THI-related requirements specified in NUREG-0727. As
noted in Section 5.9.4.1.4.7, no credit has been taken for these actions and
improvements in discussing the radiological risk of accidents.

5.9.4.1.3.2 Site Features

The NRC's reactor site criteria,10 CFR Part 100, requires that the site for
every power reactor have certain characteristics that tend to reduce the risk
and potential impact of accidents. The discussion that follows briefly-
describes the Clinton site characteristics and how they meet these requirements.

{

:
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First, the site has an exclusion area, as required by 10 CFR Part 100. The
I total site area is about 5739 ha (14,182 acres), of which about 36 ha (90 acres)

are not station property. The exclusion area, located within the site boundary,
is a circular area with a 975-m (3199-ft) radius centered on the normal gaseous
effluent release point (i.e. , the station standby gas treatment vent). There

I are no residents within the exclusion area. The applicant cwns all surface
and mineral rights in the exclusion area, and has the authority, required by
Part 100, to determine all activities in this area. No public highways, rail-
roads or waterways traverse the exclusion area except a right-of-way for the
township road which traverses the exclusion area. This road provides access

3
to privately owned property which lies outside the exclusion area. The appli-

s cant together with the local law enforcement agency wilf control access along
| this road in the event of an emergency. There are no other activities unrelated

to plant operation within the exclusion area.

Second, beyond and surrounding the exclusion area is a low population zone
(LPZ), also required by 10 CFR Part 100. The LPZ for Clinton is a circular

| area with a 4-km (2.5-mi) radius, measured from the station standby gas treat-
ment vent. Within this zone, the applicant must ensure that there is a reason-
able probability that appropriate protective measures could be taken on behalf
of the residents in the event of serious accident. The applicant has estimated,
based on a house count, that 237 persons are projected to be living within
4.8 km (3 mi) of the site during mid plant operation (year 2000). The average
transient population, consisting of individuals using the nearby recreational
facilities associated with the cooling lake within the LPZ, is 729, while the
peak usage (occurring about 20 days per year) is estimated at 8,000 persons
(10,000 persons within 8 km (5 mi) of the station). In case of a radiological
emergency, the applicant has made arrangements to carry out protective actions,i

including evacuation of personnel in the vicinity of the nuclear station. See' also the following section on Emergency Preparedness.

Third, 10 CFR Part 100 also requires that the distance from the reactor to the
nearest bogndary of c densely populated area containing more than about 25,000
residents be at least one and one-third times the distance from the reactor to
the outer boundary of the LPZ. Since accidents of greater potential hazards
than those commonly postulated as representing an upper limit are conceivable,
although highly improbable, it was ' considered desirable to add the population
center distance requirement in Part 100 to provide for protection against
excessive exposure doses to people in large centers. The cities of Decatur,
Illinois with an estimated 1980 population of 93,513 (90,397 in 1970) located
36 km (22.4 mi) SSW and Bloomington, Illinois, with an estimated 1980 popula-

h tion of 44,330 (39,992 in 1970) located 36.5 km (22.7 mi) NNW are the nearest
population centers.

The population center distance is at least one and one-third times the LPZ
outer radius. Current population density within 16 km (10 mi) of the site is
estimated to be 42 people /mi2 (1970 census) and projected to reach 60 people /mi2
by the year 2020.i

The safety evaluation of the Clinton site has also included a review of poten-
{ tial external hazards, i.e., activities offsite that might adversely affect
( the operation of the station and cause an accident. The review encompassed

nearby industrial and military facilities that might create explosive, missile,
toxic gas, or similar hazards. The risk to the Clinton facility from such

!
i

t
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hazards has been found to be negligibly small. The staff has not completed
its review of hazardous conditions from nearby transportation routes.

The applicant has been requested to provide additional information in this
area. A more detailed discussion of the compliance with the Commission's
siting criteria and the consideration of external hazards will be reported in
the staff's Safety Evaluation Report.

5.9.4.1.3.3 Emergency Preparedness

Emergency preparedness plans including protective action measures for the
Clinton facility and environs are in an advanced, but not yet fully completed,
stage. In accordance with the provisions of 10 CFR Section 50.47, effective
November 3,1980, no operating license will be issued to the applicant unless
a finding is made by the NRC that the state of onsite and offsite emergency
preparedness provides reasonable assurance that adequate protective measures
can and will be taken in the event of a radiological emergency. Among the
standards that must be met by these plans are provisions for two Emergency
Planning Zones (EPZ). A plume exposure pathway EPZ of about 16 km (10 mi) in
radius and an ingestion exposure pathway EPZ of about 80 km (50 mi) in radius
are required. Other standards include appropriate ranges of protective actions
for each of these zones, provisinns for dissemination to the public of basic
emergency planning information, provisions for rapid notification of the
public during a serious reactor emergency, and methods, systems, and equipment
for assessing and monitoring actual or potential offsite consequences in the
EPZs of a radiological emergancy condition.

NRC findings will be based upon a review of the Federal Emergency Management.
Agency (FEMA) findings and determinations as to whether State and local govern-
ment emergency plans are adequate and capable of being implemented, and on the
NRC assessment as to whether the applicant's onsite plans are adequate and
capable of being implemented. NRC staff findings are reported in the staff's
Safety Evaluation Report (Ref. 51). A supplement to this report will provide
the staff's overall conclusions on the state of emergency preparedness for
Clinton Power Station and related emergency planning zones. Although the
presence of adequate and tested emergency plans cannot prevent the occurrence
of an accident, it is the judgment of the staff that their implementation can
and will substantially mitigate the consequences to the public if an accident
should occur.

5.9.4.1.4 Accident Risk and Impact Assessment

5.9.4.1.4.1 Design Basis Accidents

As a means of assuring that certain features of the Clinton Unit I station
meets acceptable design and performai.ce criteria, both the applicant and the
staff have analyzed the potential consequences of a number of postulated acci-
dents. Some of these could lead to significant releases of radioactive mate-
rials to the environment, and calculations have been performed to estimate the
potential radiological consequences to persons offsite. For each postulated
initiating event, the potential radiological consequences cover a considerable
range of values depending upon the particular course taken by the accident and.
the conditions, including wind direction and weather, prevalent during the
accident.

l
;

1
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In the safety analysis and evaluation of the Clinton Unit 1 station, three
categories of accidents have been considered by the applicant and the staff.;
These categories are based upon their probability of occurrence and include
(a) incidents of moderate frequency, i.e. , events that can reasonably be

f expected to occur during any year of operation, (b) infrequent accidents,
1.e. , events that might occur once during the lifetime of the plant, and (c)i

limiting faults, i.e. , accidents not expected to occur but that have the
potential for significant releases of radioactivity. The radiological
consequences of incidents in the first category, also called anticipated

; operational occurrences, are discussed in Section 5.9.3. Some of the initi-
ating events postulated in the second and third categories for Clinton Unit 1<

i are shown in Table 5.7. These events are designated des.ign basis accidents in
i that specific design and operating features as described above in Sec-

tion 5.9.4.1.3.1 are provided to limit their potential radiological consequences.
Approximate radiation doses that might be received by a person at the nearest
site boundary [975 m (3199 ft) fr,m the plant] are also shown in the table,
along with a characterization of the time duration of the releases. The
results shown in the table reflect the expectation that engineered safety and
operating features designed to mitigate the consequences of the postulated
accidents would function as intended. An important implication of this expec-
tation is that the radioactive releases considered are limited to noble gases
and radioiodines and that any other radioactive materials, e.g., in particulate
form, are not expected to be released. The results are also quasi probabilistic
in nature in the sense that the meteorological dispersion conditions are taken
to be neither the best nor the worst for the site, but rather at an average
value determined by actual site measurements. In order to contrast the results
of these calculations with those using more pessimistic, or conservative,1

anumptions described below, the doses shown in Table 5.7 are sometimes referred
> to as " realistic" doses.

The staff has also carried out calculations to estimate the potential upper
L . bounds for individual exposures from the same initiating accidents in Table 5.7

for the purpose of implementing the provisions of 10 CFR Part 100, " Reactor
| Site Criteria." For these calculations, much more pessimistic (conservative

or worst case) assumptions are made as to the course taken by the accident and
the prevailing conditions. These assumptions include much larger amounts of

: radioactive material released by the initiating events, additional single
; failures in equipment, operation of ESF's in a degraded mode,* and very poor
; meteorolog'ical dispersion conditions. The results of these calculations show

that, for these events, the limiting whole-body exposures are not expected to'

exceed 10 4 rem to any individual at the site boundary. They also show that
radiof odine releases have the potential for offsite exposures ranging up to

'

about 300 rem to the thyroid. For such an exposure to occur, an individual
would have to be located at a point on the site boundary where the racioiodine

J concentration in the plume has its highest value and inhale at a breathing
rate characteristic of a person jogging, for a period of two hours. The
health risk to an individual receiving such a thyroid exposure is the potential

1 appearance of benign or malignant thyroid nodules in about 1 out of 10 cases,
t and the development of a fatal cancer in about _4 out of 1000 cases.

* The containment system, however, is assumed to prevent leakage in excess
of that which can be demonstrated by testing, as provided in 10 CFR
Part 100.11(a).

i
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Table 5.7. Approximate Doses During a Two-Hour
Exposure at the Exclusion Area Boundary * from

Selected Design Basis Accidents

Infrequent Accidents Duration Whole Body
(Category 2) of Release ** Dose (rera)

Off gas system failure <2 hours .005

Release of waste gas storage <2 hours .04
tank contents

Small-break LOCA hrs-days <0.00005

Fuel handling accident <2 hours .01

Limiting Faults
(Category 3)

Main steam line break < 2 hr 0.009

Control rod drop brs-days 0.017

Large-break LOCA hrs-days 0.32

*975 m (3199 ft).
**< means "less than".

None of the calculations of the impacts of design basis accidents described in
this section take into consideration possible reductions in individual or pop-
ulation exposures as a result of taking any protective actions.

5.9.4.1.4.2 Probabilistic Assessment of Severe Accidents

In this and the following three sections, there is a discussion of the probabil-
ities and consequences of accidents of greater severity than the design basis
accidents identified in the previous section. As a class, they are considered
less likely to occur, but their consequences could be more severe, both for
the plant itself and for the environment. These severe accidents, heretofore
frequently called Class 9 accidents, can be distinguished fres design basis
accidents in two primary respects: they involve substantial physical deteriora-
tion of the fuel in the reactor core, including overheating to the point of
r.elting, and they involve deterioration of the capability of the containment
system to perform its intended function of limiting the release of radioactive
materials to the environment.

The assessment methodology employed is that described in the Reactor Safety
Study (RSS) which was published in 1975 (Ref. 56).* However, the sets of acci-

*Because this report has been the subject of considerable controversy, a discus-
sion of the uncertainties surrounding it is provided in Section 5.9.4.1.4.7.

f
<
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'

dent sequences that were found in the RSS to be the dominant contributors to
the risk in the prototype BWR (Peach Bottom Unit 2) have recently been updated'

(Ref. 57) ("rebaselined"). The rebaselining has been done largely to incor-
porate peer group comments (Ref. 58), and better data and analytical tecnniques !

resulting from research and development after the publication of the RSS. j
Entailed in the rebaselining effort was the evaluation of the individual domi- .

nant accident sequences-as they are understood to evolve. The earlier technique
.

of grouping a number of accident sequences into the encompassing Release!

| Categories as was done in the RSS has been largely eliminated.

Clinton Unit 1 is a General Electric designed BWR having similar design and
1

! operating characteristics to the RSS prototype BWR. Therefore, the present
assessment for Clinton has used as its starting point the rebaselined accident
sequences and sequence groups referred to above, and more fully described in
Appendix E. Characteristics of the sequences (and sequence groups) used (all
of which involve partial to complete melting of the reactor core) are shown in
Table 5.8. Sequences initiated by natural phenomena such as tornadoes, floods,

; or seismic events and those.that could be initiated by deliberate acts of
' sabotage are not included in these event sequences. The radiological consequen-

ces of such events would not be different in kind from those which have been
treated. Moreover, there are design requirements in 10 CFR Part 50, Appendix A,
relating to the effects of natural phenomena, and safeguards requirements in
10 CFR Part 73, assuring that these potential initiators are in large measure
taken into account in the design and operation of the station. The data base
for assessing the probabilities of events more severe than the design bases
for natural phenomena or sabotage is small. Hence, inclusion of accident
sequences initiated by natural phenomena and sabotage events is beyond the

,

state-of-the-art of probabilistic risk assessment. In addition, the staff

| judges that the additional risk from severe accidents initiated by natural
events or sabotage is within the uncertainty of risk presented for the sequences

i

| considered here.

Calculated probability per reactor year associated with each accident sequence
(or sequence group) used is shown in the second column in Table 5.8. As in
the RSS there are substantial uncertainties in these probabilities. This is
due, in part, to difficulties associated with the quantification of human
error and to inadequacies in the data base on failure rates of individual
plant components that were used to calculate the probabilities (Ref. 58) (see
also Sec. 5. 9.4.1.4.7 below). The probability of accident sequences from the
Peach Bottom plant were used to give a perspective of the societal risk at |
Clinton Unit 1 because, although the probabilities of particular accident |

sequences may be substantially different or even improved for Clinton, the
overall effect of all sequences taken together is likely to be within the
uncertainties (see Sec. 5. 9. 4.1. 4. 7 for discussion of uncertainties in risk
estimates).

The magnitudes (curies) of radioactivity releases for each accident sequence
or sequence group are obtained by multiplying the release fractions shown in
Table 5.8 by the amounts that would be present in the core at the time of the
hypothetical accident. These are shown in Table 5.9 for the Clinton 1 station
at the core thermal power level of 3039 megawatts, the power level used in the
Safety Evaluation.

_ . .



Table 5.8. Summary of Atmospheric Releases in Hypothetical Accident Sequences
!

in a BWR (Rebaselined)

Accident
Fraction of Core Inventory release (a)

equ Probability
Group per reactor year Xe-Kr I Cs-Rb Te-Sb Ba-Sr Ru La

TCy' 2.0 x 10 s 1. 0 0.45 0.67 0.64 0.073 0.052 0.0083

l

TWy' 3.0 x 10 s 1. 0 0.098 0.27 0.41 0.025 0.028 0.005

TQUVy'

3.0 x-10 7 1. 0 0.095 0.3 0.36 0.034 0.027 0.005
,

S Ey'2

TCy 8.0 x 10 8 1.0 0.07 0.14 0.12 0.015 0.01 0.002 T
$

|
TWy 1.0 x 10 5 1. 0 0.003 0.11 0.083 0.011 0.007 0.001

TQUVy |

(j, 1.0 x 10 5 1.0 0.02 0.055 0.11 0.006 0.007 0.0013

S Ey2

(a) Background on the isotope groups and release mechanisms is presented in Appendix VII of
WASH 1400.

(b)See Appendix E for description of the accident sequences and sequence groups.
(c) Includes Ru, Rh, Co, Mo, Tc.
(d) Includes Y, La, Zr, Nb, Ce, Pr,-Nd, Np, Pu, Am, Ca.

NOTE: Please refer to Section 5.9.4.1.4.7 for a discussion of uncertainties in risk estimates.

_ _- - h - - _
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Table 5.9. Activity of Radionuclides in Clinton Reactor Core at 3039 MWt

1

( Radioactive Inventory
[ Group /Radionuclide in Millions of Curies Half-Life (days)

A. NOBLE GASES
Krypton-85 0.53 3,950
Krypton-85m 23 0.183
Krypton-87 45 0.0528

! Krypton-88 65 0.117
Xenon-133 160 5.28
Xenon-135 32 0.384

B. IODINES
Iodine-131 81 8.05
Iodine-132 110 0.0958;

Iodine-133 160 0.875
Iodine-134 180 0.0366
Iodine-135 140 0.280

C. ALKALI METALS e

Rubidium-86 0.025 18.7
Cesium-134 7.1 750
Cesium-136 2.9 13.0
Cesium-137 4.5 11,000

D. TELLURIUM-ANTIMONY
Tellurium-127 5.6 0.391

' Tellurium-127m 1.0 109
Tellurium-129 29 0.048
Tellurium-129m 5.0 34.0

i Tellurium-131m 12 1.25
Te11urium-132 110 3.25
Antimony-127 5.8 3.88i

Antimony-129 31 0.179
'

E. ALKALINE EARTHS
Strontium-89 89 52.1
Strontium-90 3. 5 11,030
Strontium-91 100 0.403

t Barium-140 150 12.8

F. COBALT AND NOBLE METALS
Cobalt-58 0.74 71.0
Cobalt-60 0.28 1,920

/ Molybdenum-99 150 2.8
| Technetium-99m 130 0.25

Ruthenium-103 100 39.5
Ruthenium-105 68 0.185
Ruthenium-106 24 366
Rhodium-105 47 1.50

i i

|
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Radioactive Inventory
.

,
'

Group /Radionuclide in Millions of' Curies half-Life (dsys)
'

' ' ' \G. RARE EARTHS, REFRACTORY |s '
,

"

OXIDES AND TRANSURANICS ' ( s

Yttrium-90 .3.7, \', '2.67,- s

Yttrium-91 . 110 \ ,- 'y 59.0
Zirconium-95 140 65.2

14 6 0.71Zirconium-97 '
c.

140 \ 35.0Niobium-95
/150['

'
.-

1.67Lanthanum-140
Cerium-141 140/c* 32.3
Cerium-143 120 af 1.38
Cerium-144 81 284'

Praseodymium-143 120 13.7
Neodymium-147 57 11.1
Neptunium-239 , ,1600 2.35'

Plutonium-238 0.054 32,500
Plutonium-239 0.020 8.9 x 108
Plutonium-240 0.020 2.4 x 108
Plutonium-241 3. 2 ' ' 5,350
Americium-241 0.0016 1.5 x 105
Curium-242 0.48 163
Curium-244 0.022 6,630

NOTE: The above grouping of radionuclides corresponds to thatsin
Table 5.8. i c.

>+
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The potential radiological consequences of these releases have been calculated'

by the consequence model used in the RSS (Ref. 59) and adapted to apply to a,

specific site. The essential elements are shown in schematic form in Fig-'

! ure 5.4. Environmental parameters specific to the Clinton site have been used
and include the following:

(1) Meteorological data for the site representing a fu11' year cE consecutive
hourly measurements and seasonal variations.,

6

(2) Projected population for the year 2000 extending throughout regions of
80- and 560-km (50- and 350-mi) radius from the site.

,

i

i (3) The habitable land fraction within the 560-km (350-mi) radius, and

i (4) Land-use statistics, on a state-wide basis, including farm land values,
! farm product values including dairy production, and growing season infor-

mation, for the State of Illinois and each surrounding state within the'

560-km (350-mi) region.

To obtain a probability distribution of consequences, the calculations are
performed assuming the occurrence of each accident release sequence at each of
91 different " start" times throughout a one year period. Each calculation
utilizes the site-specific hourly meteorological data and seasonal information
for the time period following each " start" time. The consequence model also

'

contains provisions for incorporating the consequence reduction benefits of
|

evacuation, relocation, and other protective actions. Early evacuation and
relocation of people would considerably reduce the exposure from the radio-
active cloud and the contaminated ground in the wake of the cloud passage.
The evacuation model used (see Appendix F) has been revised from that used in
the RSS for better site-specific application. The quantitative character-
istics of the evacuation model used for the Clinton site are estimates made by
the staff and are partly based upon preliminary evacuation time estimates
prepared by the applicant. There normally would be special facilities near a
plant, such as schools or hospitals, where special equipment or personnel may
be required to effect evacuation. Several such facilities have been identi-
fied near the Clinton site, such as the John Warner Hospital (including several
nursing homes nearby), the Lake Clinton Recreation Center, and the Clinton
School District. Further, there may be people who either do not receive i

notification -to evacuate or who choose not to evacuate. Therefore, actual

evacuation effectiveness could be greater or less than that characterized but,

! would not be expected to be very much less.

The other protective actions include: (a) either complete denial of use
: (interdiction), or permitting use only at a sufficiently later time after,

appropriate decontamination of food stuffs such as crops and milk, (b) decontami-
; nation of severely contaminated environment (land and property) when it is ,

;
Iconsidered to be economically feasible to lower the levels of contamination toI

protective action guide (PAG) levels, and (c) denial of use (interdiction) of|

severely contaminated land and property for varying periods of time until the'

contamination levels, reduce to such values by radioactive decay and weathering
so that land and property can be economically decontaminated as in (b) above.!

These actions would reduce the radiological exposure to the people from imme-'

diate and/or subsequent use of or living in the contaminated environment.

- _ . _ _ _ _ -T--w- - * - - r-w mt- -w ----- Tr--r7--
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Figure 5.4. Schematic Outline of Atmospheric Pathway
Consequence Model.
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Early evacuation within and early relocation of people from outside (see
Appendix F) the plume exposure pathway EPZ and other protective actions as
mentioned above are considered as essential sequels to serious nuclear reactor

;

accidents involving significant release of radioactivity to the atmosphere.<

Therefore, the results shown for the Clinton reactor includes the benefits of
these protective actions.

There are also uncertainties in each facet of the estimates of consequences,
and the error bounds may be as large as they are for the accident probabilities;

(see Fig. 5.4).

The results of the calculations using this consequence model are radiological
doses to individuals and to populations, health effects that might result from
these exposures, costs of implementing protective actions, and costs associated
with property damage by radioactive contamination.

| 5.9.4.1.4.3 Dose and Health Impacts of Atmospheric Releases

The results of the calculatio... of dose and health impacts performed for the
Clinton facility and site are presented in the form of probability distribu-
tions in Figures 5.5 through 5.8 and are included in the Impact Summary
Table 5.10. All of the six accident sequences and sequence groups shown in
Table 5.8 contribute to the results, the consequences from each being weighted
by its associated probability.

Figure 5.5 shows the probability distribution for the number of persons who
might receive whole-body doses equal to or greater than 200 rem and 25 rem,
and thyroid doses equal to or greater than 300 rem from early exposure,* all
on a per-reactor year basis. The 200-rem whole-body dose figure corresponds,

approximately to a threshold value for which hospitalization would be indicated
for the treatment of radiation injury. The 25-rem whole-body (which has been1

identified earlier as the lower limit for a clinically observable physiological
I effect in nearly all people) and 300-rem thyroid figures correspond to the

Commission's guideline values for reactor siting in 10 CFR Part 100.

The figure shows in the left-hand portion that there is less than two chances
in 100,000 (i.e. , 2 x 10 5) per reactor year that one or more persons may

; receive doses equal to or greater than any of the doses specified. The fact
; that each of the three curves approaches a horizontal line shows that if one

person were to receive such doses the chances are about the same that several
tens to hundreds would be so exposed. The chances of larger numbers of persons

1 being exposed at these levels are seen to be considerably smaller. For example,
the chances are less than 1 in 100,000,000 (10.s) that several thousand or
more people might receive whole body doses of 200 rem or greater. A majority
of the exposures reflected in this figure would be expected to occur to persons
within a 48.4-km (30-mi) radius of the plant. Virtually all would occur

j within a 161.3-km (100-mi) radius.

$ *Early exposure to an individual includes external doses from the radioactive
cloud and the contaminated ground, and the dose from internally deposited
radionuclides from inhalation of contaminated air during the cloud passage.
Other pathways of exposure are excluded.
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Table 5.10. Summary of Environmental Impacts and Probabilities

Population Cost of Offsite
Persons Persons Exposure Latent * Mitigating

Probability Exposed Exposed Millions of Cancers Actions
of Impact per over over Early person-rea 50 mi/ Millions of,

| Reactor-Year 200 rem 25 rem Fatalities 50 mi/ Total Total Dollars
10 5 0 0 0 0/0 0/0 0

10 5 0 1,200 0 1.3/11 125/510 180

5 x 10 8 0 3,200 0 2.5/17 186/972 340

10 8 31 30,000 0 5/40 453/2,430 920

10 7 340 90,000 21 12/115 1,380/7,560 2,800
v.

140 ---/200 2,220/11,100 9,100 ai10 8 2,100 -------

a

Related
Figure 5.5 5.5 5.7 5.7 5.8 5.9

* Includes cancers of all organs. Thirty times the values shown in the Figure 5.8 are shown in this
column reflecting the 30 year period over which cancers might occur. Genetic effects might be
approximately twice the number of latent cancers.

NOTE: Please refer to Section 5.9.4.1.4.7 for a discussion of uncertainties in risk estimates.

)
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Figure 5.6 shows the probability distribution for the total population exposure
in person-rem, i.e. , the probability per year that the total population exposure
will equal or exceed the values given. Most of the population exposure up to
1 million person-rem would occur within 80 km (50 mi), but the more severe
accident sequences or sequence groeps such as the first three in Table 5.8
would result in exposure to persons beyond the 80-km (50-mi) range as shown.

For perspective, population doses shown in Figure 5.6 may be compared with the
annual average dose to the population within 80 km of the Clinton site due to
natural background radiation of 94,500 person-rem, and to the anticipated
annual population dose to the general public from normal station operation of
about 1 person-rem (excluding plant workers)- see Section 5.9.3.

Figure 5.7 shows the probability disthoutions for early fatalities, represent-
ing radiation injuries that would produce fatalities within about one yea *
after exposure. All of the early fatalities would be expected to occur within
a 24.2-km (15-mi) radius and the majority within a 3.2-km (2 mi) radius. The
results of the calculations shown in this figure and in Table 5.10 reflect the
effect of evacuation within the 16.1-km (10-mi) plume exposure pathway EPZ
only.

For the very low probability accidents having the potential for causing radia-
tion exposures above the threshold for early fatality at distances beyond
16.1 km (10 mi), it would be realistic to expect that authorities would evacuate
persons at all distances at which such exposures might occur. Early fatality
consequences would therefore reasonably be expected to be very much less than
the numbers shown. [ Figure F.1 of Appendix F illustrates the potential benefits
of evacuation within 24.2 km (15 mi).]

Figure 5.8 represents the statistical relationship between population exposure
and the induction of fatal cancers that might appear over a period of many
years following exposure. The impacts on the total population and the population
within 80 km (50 mi) are shown separately. Further, the fatal, latent cancers
have been subdivided into those attributable to exposures of the thyroid and

; all other organs.

5.9.4.1.4.4 Economic and Societal Impacts

! As noted in Section 5.4.1.1, various measures for avoidance of adverse health
effects including those due to residual radioactive contamination in the envi-I

ronment are possible consequential impacts of severe accidents. Calculations
of the probabilities and magnitudes of such impacts for the Clinton facility
and environs have also been made. Unlike the radiation exposure and adverse
health effect impacts discussed above, impacts associated with adverse health
effects avoidance are more readily transformed into economic impacts.

The results are shown as the probability distribution for costs of offsite
| mitigating actions in Figure 5.9 and are included in the Impact Summary
i

Table 5.10. The factors contributing to these estimated costs include thei

l following:
I

Evacuation costs-

Value of crops contaminated and condemned-

i

i
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Value of milk contaminated and condemned-

Costs of decontamination of property where practical-

Indirect costs due to loss of use of property and incomes derived there--

from.

The last named costs would derive from the necessity for interdiction to pre-
vent the use of property until it is either free of contamination or can be
economically decontaminated.

Figure 5.9 shows that at the extreme end of the accident spectrum these costs
could exceed several billion dollars but that the probability that this would
occur is exceedingly small, less than one chance in ten million per reactor year.

\

Additional economic impacts that can be monetized include costs of decontam-
ination of the facility itself and the costs of replacement power. Probabil-
ity distributions for these impacts have not been calculated, but they are
included in the discussion of risk considerations in Section 5.9.4.1.4.6
below.

5.9.4.1.4.5 Releases to Groundwater

A pathway for public radiation exposure and environmental contamination that
would be unique for severe nuclear reactor accidents was identified in Sec-
tion 5.9.4.1.1.2 above. Consideration has been given to the potential environ-
mental impacts of this pathway for the Clinton Power Station. The principal
contributors to the risk are the core-melt accidents. The penetration of the
basemat of the containment building can release molten core debris to the
strata beneath the plant. The soluble radionuclides in the debris can be
leached and transported with groundwater to downgradient domestic wells used
for drinking water or to surface water bodies used for drinking water, aquatic
food and recreation. Releases of radioactivity to the groundwater underlying
the site could also occur via depressurization of the containment atmosphere
or escape of radioactive ECCS and suppression pool water through the failed
containment.

An analysis of the potential consequences of a liquid pathway release of
radioactivity for generic sites was presented in the " Liquid Pathway Generic
Study" (LPGS) (Ref. 60). The LPGS compares the risk of accidents involving
the liquid pathway (drinking water, irrigation, aquatic food, swimming and
shoreline usage) for four conventional, generic land-based nuclear plants and
a floating nuclear plant, for which the nuclear reactor would be n.ounted on a
barge and moored in a water body. Parameters for each generic land-based site
were chosen to represent averages for a wide range of real sites and were thus
" typical" but they represented no real sites in particular. The study concluded
that the individual and population doses for the liquid pathway through ground-'
water contamination range from small fractions to very small fractions of
those that can arise from the atmospheric pathways.

The discussion in this section is a summary of an analysis performed to determine
whether or not the liquid pathway consequences of a postulated accident at the
Clinton site initiated by a release to groundwater beneath a reactor would be
unique when compared to the generic Small River land-based site considered in

l
,
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the LPGS. The comparison is made on the basis of population doses from drinking
contaminated water and eating contaminated fish. The parameters which were
evaluated include the amounts and rate of release of radioactive materials to
the ground, groundwater travel time, sorption on geological media, surface
water transport, drinking water usage, and aquatic food consumption.

All of the reactors considered in the LPGS were Westinghouse pressurized water
reactors (PWR) with ice condenser containments. There are likely to be signi-
ficantly different mechanisms and probabilities of releases of radioactivity
for the Clinton boiling water reactor (BWR). The staff is not aware of any
studies which indicate the probabilities or magnitudes of liquid releases for
boiling water reactors. It is unlikely, however, that the liquid release for
a BWR would be any larger than that conservatively estimated for similarly
sized PWRs in the LPGS. The source term used for Clinton in this comparison
therefore is assumed to be equal to that used in the LPGS.

Doses to individuals and populations were calculated in the LPGS without consid-
eration of interdiction methods such as isolating the contaminated groundwater
or denying use of the water. In the event of significant surface water contami-
nation, alternative sources of water for drinking, irrigation and industrial
uses would be expected to be found, if necessary. Commercial and sports
fishing, as well as many other water-related activities might be restricted.
The consequences would, therefore, be largely economic or social, rather than
radiological. In any event, the individual and population doses for the
liquid pathway range from fractions to very small fractions of those that can
arise from the airborne pathways.

The Clinton site is located on Lake Clinton, which is formed by the damming of
the Salt Creek and North Fork drainages. Groundwater at the site exists in
Pleistocene glacial tills and underlying bedrock units, and in discontinuous
sand lenses.

Contaminants released in a postulated core melt accident would be initially
deposited to the soil beneath the site and transported in the direction of
Lake Clinton by groundwater flow. There are no groundwater users along this
pathway. A conservative analysis of possible flow paths through sand lenses
was used to calculate a minimum groundwater travel time of 172 days from the
reactor to the lake. For groundwater travel times of this magnitude, the most
important contributors to population dose would be Cs-137 and Sr-90. These
radionuclides would be adsorbed to an extent by the geologic media through
which they were flowing. This would have the effect of delaying their arrival
to the lake. Published values (Ref. 61) of geohydrologic and geochemical
properties for materials similar to those underlying the site were used to
calculate conservative or realistic values of the retardation coefficient, R '

d
which is the ratio of the groundwater velocity to the velocity of the sorbed
substance. The conservative and realistic values of R f r strontium were

d
estimated to be 17 and 68, respectively. For cesium, the conservative and
realistic values of R were estimated to be 211 and 960, respectively. Theseg

estimated values of'R were used to estimate tb5 fraction of available cored

inventory which could be released through the groundwater pathway. In the
" conservative" case, 82% of the Sr-90 and 10% of the Cs-137 would be released

(
(
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to Lake Clinton. In the " realistic" case, 47% of the Sr-90 and 0.003% of the
Cs-137 would be released to Lake Clinton. These figures compare to the 87%
Sr-90 release and the 31% Cs-137 release for the LPGS site.

Radioactivity entering Lake Clinton would mix in the lake and be transported
downstream, affecting Salt Creek, the Sangamon River, the Illinois River, and
the Mississippi River. The nearest drinking water users would be on the Mis-
sissippi River. Approximately 2.1 million drinking water users would be
exposed as compared to about 0.61 million in the Liquid Pathway Generic Study
small river case. Values of populations, flow rates, and radionuclide releases
were used to calculate a relative drinking water population dose for the
Clinton site compared to the LPGS small-river site. The drinking water pop-
ulation dose for the Clinton site is 64% of that calculated in the LPGS for.

the " conservative" retardation coefficients and 31% for the " realistic" retar-;

dation coefficients.'

Quantities of all recreational and sports fish catch were estimated to be
7 x 108 kg/yr (1.5 x 107 lb/yr) from affected waters between the Clinton site
and the Mississippi River delta. This compares to the approximately

kg/yr (2.6 x 108 lb/yr) catch used in the LPGS. Most of the exposure1.2 x 108
in the Clinton case would come from the estimated 35,000 to 90,000 kg/yr
(77,175 to 198,450 lb/yr) catch in Lake Clinton, immediately adjacent to the
site. Dilution in the lake is small because the annual average flow rate
through the lake is only about 5.6 m /s (200 ft /s). The greatest portion of3 3

the fish catch in the Clinton case, though, would be in the Mississippi River,
3 3where average flow rates are on the order of 14,160 m /s (500,000 ft /s).

,

Two cases of population dose caused by the ingestion of contaminated fish were
evaluated. The " conservative" case used the lower values of retardation
coefficients and the upper estimate for fish catch in Lake Clinton at,

90,000 kg/yr (198,450 lb/yr). The population dose for this case was determined
to be a factor of about 23 times higher than the LPGS fish ingestion case.
About 95% of the exposure was due to Lake.Clinton and Salt Creek. If these

bodies of water were excluded from consideration, the fish ingestion contribu-
tion to population would have been only a factor of 1.1 times the LPGS case.

The second case of population dose caused by fish ingestion was evaluated
using " realistic" values of the retardation coefficients and the best estimate
of fish catch in Clinton Lake of 35,000 kg/yr (77,175 lb/yr). The population
dose contribution from ingestion of fish was determined to be a factor of 1.3
times the LPGS case. This factor would be reduced to about 18% of the LPGS
case if Lake Clinton and the Salt Creek fisheries were not included.

When population doses from the Clinton site drinking water and fish ingestion
pathways are combined, they range from about a factor of 250% to 40% of the
LPGS population doses. If the Clinton Lake and Salt Creek fisheries are not
included, the relative population doses compared to the LPGS site are about
70% to 31%. The staff believes that these estimates are conservative because
the presence of a viable groundwater pathway through a sand lens from the site
to the lake is not a certainty, and conservative estimates of transport along
this hypothetical pathway have been used.

The Clinton liquid pathway coacribution to population dose, therefore, has
been demonstrated to be of the same Order of magnitude as that predicted for

_ _ _ _ _ _ _ _ _ -
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1

the LPGS small-river site. Thus, the Clinton site is not unique in its liquid
.

pathway contribution to risk.!
1

Finally, there are measures which could be taken to minimize the impact of the
liquid pathway. The staff estimated that the minimum groundwater travel time

; from the Clinton site to Lake Clinton would be about 172 days, and that the
| holdup of much of the radioactivity would be even greater. This would allow
I ample time for engineering measures such as slurry walls and well point dewater-

ing to isolate the radioactive contamination near the source.

5.9.4.1.4.6 Risk Considerations

The foregoing discussions have dealt with both the frequency (or likelihood of
occurrence) of accidents and their impacts (or consequences). Since the
ranges of both factors are quite broad, it is useful to combine them to obtain
average measures of environmental risk. Such averages can be particularly
instructive as an aid to the comparison of radiological risks associated with
accident releases and with normal operational releases.

A common way in which this combination of factors is used to estimate risk is
to multiply the probabilities by the consequences. The resultant risk is then
expressed as a number of consequences expected per unit of time. Such a
quantification of risk does not at all mean that there is universal agreement
that people's attitudes about risk, or what constitutes an acceptable risk,
can or should be governed solely by such a measure. At best, it can be a con-
tributing factor to a risk judgment, but not necessarily a decisive factor.

In Table 5.11 are shown average values of risk associated with population
dose, acute fatalities, latent fatalities, and costs for early evacuation and
other protective actions. These average values are obtained by summing the
probabilities multiplied by the consequences over the entire range of the dis-
tributions. Since the probabilities are on a per-reactor year basis, the
averages shown are also on a per-reactor year basis.

Table 5.11. Average Values of Environmental Risks
due to Accidents per Reactor-Year

Population exposure
person-rem within 50 miles 44 ;

person-rem total 320

Early Fatalities 0.000009

Latent cancer fatalities
all organs excluding thyroid 0.017
thyroid only 0.0021

Cost of protective actions
and decontamination 56,700

NOTE: Please see Section 5.9.4.1.4.7 for discussions of uncertainties in risk
estimates.

<

|
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The population exposure risk due to accidents may be compared with that for
normal operations. These are shown in Section 5.9.3 for Clinton Unit 1. The
radiological dose to the population from normal operation may result in about
1 person-rem per year, which may result in about 0.0001 latent cancer in the
exposed population.

1

There are no acute fatality nor economic risks associated with protective
actions and decontamination for normal releases; therefore, these risks are

; unique for acciients. For perspective and understanding of the meaning of the
acute fatality risk of about 0.000009 per year, however, we note that to a
good approximation the population at risk is that within about 24.2 km (15 mi)
of the station, about 45,000 persons in the year 2000. Accidental fatalities
per year for a population of this size, based upon overall averages for the
United States, are approximately 10 for motor vehicle accidents, 4 from falls,
1 f rom drowning,1 from burns, and 0.5 from firearms (Ref. 62). The early
fatality risk of 0.000009 per reactor year is thus an extremely small fraction
of the total risk embodied in the above combined accident modes.

Figure 5.10 shows the calculated risk expressed as whole-body dose to an
I individual from early exposure as a function of the distance from the station

within the plume exposure pathway EPZ. The values are on a per-reactor year
basis and all accident sequences and sequence groups in Table 5.8 contributed
to the dose, weighted by their associated probabilities.

Evacuation and other protective actions reduce the risks to an individual of
( acute and latent cancer fatalities. Figure 5.11 shows curves of constant risk

per reactor year of acute fatality to an individual within the 16-km (10-mi)
radius plume exposure pathway EPZ as functions of distance due to potential
accidents in the reactor. Figure 5.12 shows curves of constant risk per
reactor year to an individual living within the plume exposure pathway EPZ of
death from latent cancer. Subsection 5.9.4.1.3.2, " Site Features", discusses
the relationship of the exclusion area and low population zone to the features
of Figure 5.11. A discussion of the emergency planning zone with respect to
other features of Figure 5.11 is found in subsection 5.9.4.1.4.6. Directional
variation of these curves reflect the variation in the average fraction of the
year the wind would be blowing into different directions from the station.

: For comparison the following risks of fatality per year to an individual
living in the U.S. ray be noted (Ref. 62); automobile accident 2.2 x 10 4,
falls 7.7 x 10 s, drowning 3.1 x 10 5, burning 2.9 x 10 5, and firearms
1.2 x 10 5

The relative consequences and risks due to contamination fo Lake Michigan as a
result of atmospheric fallout from severe accidents in the Clinton Unit 1
reactor would be similar in kind to those determined for contamination of Lake
Erie and the other Great Lakes via the severe accident atmospheric fallout

s

route for a Perry (PNPP) (Ref. 71) reactor which was in turn based on calcula-
tions performed for the Fermi Unit 2 plant (Ref. 72). Clinton Unit 1 is,

however, more than 210 km (130 mi) from Lake Michigan, whereas Perry is on the
Lake Erie shore. Thus, atmospheric concentrations of airborne radionuclides
over Lake Michigan due to a severe accident at Clinton would be substantially
less than similar concentrations over Lake Erie due to a severe accident at
PNPP.

|
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The consequences and risks to society and an individual of delayed cancer
I fatalities from unrestricted (withort any decontamination or interdiction of

exposure pathways) use of Lake Michigan and the other Great Lakes contaminated
by fallout from atmospheric releases from the Clinton Unit 1 reactor would be
of similar orders of magnitude as those resulting from the exposure pathways
from air and ground contamination following these releases, shown in
Tables 5.10 and 5.11 and Figure 5.12. These latter consequences and risks
were calculated only aftt-r exposure pathways interdiction or decontamination
was assumed. If similar interdiction of or decontamination in exposure pathways,

' arising 'from Lake Michigan and the other Great Lakes were assumed, then the
consequences and risks from fallout on the Great Lakes would be small compared
to those from air and ground contamination, and would not alter conclusions

i with respect to accident risks compared to risks of normal operation, or with
respect to Clinton accident risks compared to other accident risks to which
the general population is exposed.

The economic risk associated with protective actions and decontamination could
be compared with property damage costs associated with alternative energy
generation technologies. The use of fossil fuels, coal or oil, for example,
would emit substantial quantities of sulfur dioxide and nitrogen oxides into
the atmosphere, and, among other things, lead to environmental and ecological
damage through the phenomenon of acid rain (Ref. 63). This effect has not,
however, been sufficiently quantified to draw a useful comparison at this
time.

There are other economic impacts and risk that can be monetized that are not
included in the cost calculations discussed in Section 5.9.4.1.4.4, These are

I accident impacts on the facility itself that result in added costs to the
public, i.e., ratepayers, taxpayers and/or shareholders. These costs would be

, for decontamination and repair or replacement of the facility, and replacement
power. Experience with such costs is currently being accumulated as a result

i of the Three Mile Island accident. If an accident occurs during the first
full year of Clinton Unit 1 operation (1984), the economic penalty associated
with the initial year of tne unit's operation is estimated at between
$950 million and $1600 million (Ref. 64) for decontamintion and restoration,
including replacement of the damaged nuclear fuel. For purposes of this
analysis, staff will choose the conservative (high) estimate of $1600 million
and assume the total cost occurs during the first year of the accident, whereas

,

in real.ity the costs would be spread over several years thereafter. Although
insurance would cover $300 million of the $1600 million, the insurance is not
credited against the $1600 million because the $300 million times the risk
probability should theoretically balance the insurance premium. In addition,
staff estimates additional fuel costs of $85 millica for replacement power
during each year the station is being restored. This estimate assumes that
the energy that would have been forthcoming from Clinton Unit 1 (assuming 60%
capacity factor) will be replaced primarily by coal-fired generation in the
Illinois-Missouri area. Assuming inoperation of the nuclear unit for eight
years, the total additional replacement power costs would be approximately

i $680 million.

If the probability of sustaining a total loss of the original facility is

taken as the sum of the occurrences of a core melt accident (the sum of the
probabilities for the categories in Table 5.8) then the probability of a
disabling accident happening during each year of the unit's service life is
2.43 x 10 5 Multiplying the previously estimated costs of $2280 million for

,
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1

; an accident to Clinton during the initial year of its operation by the above
2.43 x 10 5 probability results in an economic risk of approximately $55,000
applicable to Clinton during its first year of operation. This is also approxi-
mately the economic risk during the second and each subsequent year of its
operation. Although nuclear units depreciate in value and may operate at
reduced capacity factors such that the economic consequences due to an accident
become less as the units become older, this is considered to be offset by
nigher costs of decontamination and restoration of the units in the later

| years due to inflation.

5.9.4.1.4.7 Uncertainties

The foregoing probabilistic and risk assessment discussion has been based upon
the methodology nresented in the Reactor Safety Study (RSS) which was published
in 1975. 1

In July 1977, the NRC organized an Independent Risk Assessment Review Group to
(1) clarify the achievements and limitations of the Reactor Safety Study
Group, (2) assess the peer comments thereon and the responses to the comments,.
(3) study the current state of such risk assessment methodology, and (4) recommend
to the Commission how and whether such methodology can be used in the regulatory *
and licensing process. The results of this study were issued September 1978
(Ref. 58). This report, called the Lewis Report, contains several findings
and recommendations concerning the RSS. Some of the more significant findings
are summarized below.

(1) A number of sources of both conservatism and nonconservatism in the prob-
ability and consequence calculati6ns in RSS were found, which were very

|

difficult to balance. The Review Group was unable to determine whether ,

| the overall probability of a core melt given in the RSS was high or low,
but they did conclude that the error bands were understated.

(2) The methodology, which was an important advance over earlier methodologies
,

that had been applied to reactor risk, was sound.'

(3) It is very difficult to follow the detailed thread of calculations through
the RSS. In particular, the Executive Summary is a poor description of
the contents of the report, should not be used as such, and has lent
itsel'f to misuse in the discussion of reactor risk.

On January 19, 1979, the Commission issued a statement of policy concerning
the RSS and the Review Group Report. The Commission accepted the findings of
the Review Group.

The accident at Three Mile Island occurred in March 1979 at a time when the
accumulated experience record was about 400 reactor years. It is of interest
to note that this was within the range of frequencies estimated by the RSS for

! an accident of this severity (Ref. 65). It should also be noted that the
Three Mile Island accident has resulted in a very comprehensive evaluation of
reactor accidents 1.ike that one, by a significant number of investigative

,

groups both within NRC and outside of it. Actions to improve the safety of|

nuclear power plants have come out of these investigations, including those
from the President's Commission on the Accident at Three Mile Island, and NRC

|
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f staff investigations and task forces. A comprehensive "NRC Action Plan
Developed as a Result of the THI-2 Accident," NUREG-0660, Vol. I, May 1980,
collects the various recommendations of these groups and describes them under
the subject areas of: Operational Safety; Siting and Design; Emergency Pre-
paredness and Radiation Effects; Practices and Procedures; and NRC Policy,
Organization and Management. The action plan presents a sequence of actions,
some already taken, that will result in a gradually increasing improvement in
safety as individual actions are completed. The Clinton station is receiving
and will receive the benefit of these actions on the schedule indicated in

| NUREG-0660. The improvement in safety from these actions has not been quanti-
fled, however, and the radiological risk of accidents discussed in this chapter
does not reflect these improvements.

5.9.4.1.5 Conclusions

) The foregoing sections consider the potential environmental impacts from acci-
dents at the Clinton facility. These have covered a broad spectrum of possible
accidental releases of radioa::tive materials into the environment by atmospheric
and groundwater pathways. Included in the considerations are postulated
design basis accidents and more severe accident sequences that lead to a
severely damaged reactor core or core melt.,

The environmental impacts that have been considered include potential radia-
tion exposures to individuals and to the population as a whole, the risk of
near- and long-term adverse health effects that such exposures could entail,;

and the potential economic and societal consequences of accidental contamina-
t tion of the environment. These impacts could be severe, but the likelihood of

their occurrence is judged to be small. This conclusion is based on (a) the
fact that considerable experience has been gained with the operation of similar
facilities without significant degradation of the environment; (b) that, ini

order to obtain a license to operate tha Clinton facility, it must comply with
the applicable Commission regulations and requirements; and (c) a probabilistict

assessment of the risk based upon the methodology developed in the Reactor
Safety Study. The overall assessment of environmental risk of accidents shows
that it is roughly comparable to the risk for normal operational releases
although accidents have a potential for early fatalities and economic costs
that cannot arise from normal operations. The risks of early fatality from,

[ potential accidents at the site are small in comparison with the risks of
acute f.atality from other human activities in a comparably sized population.

We have concluded that there are no special or unique features about the
Clinton site and environs that would warrant special mitigation features for
the Clinton Unit 1 station.

5.10 THE URANIUM FUEL CYCLE.

The Uranium-Fuel-Cycle Rule 10 CFR Part 51.20 (44 FR 45362) reflects the latest
information relative to the reprocessing of spent fuel 13d to radioa:tive-

t waste management as discussed in NUREG-0116, " Environmental Survey of the
Reprocessing and Waste Management Portions of the LWR Fuel Cycle" (Ref. 66),
and NUREG-0216 (Ref. 67) which presents staff responses to comments on NUREG-
0116. The rule also considers other environmental factors of the uranium fuel
cycle, including aspects of mining and milling, isotopic enrichment, fuel,

( fabrication, and management of low- and high-level wastes. These are described

6
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in the AEC report WASH-1248, " Environmental Survey of the Uranium Fuel Cycle"
(Ref. 68). The NRC staff was also directed -to develop an explanatory nar-
rative that would convey in understandable terms the significance of releases
in the table. The narrative was also to address such important fuel-cycle
impacts as environmental dose commitments and health effects, socioeconomic
impacts, and cumulative impacts, where these are appropriate for generic
treatment. This explanatory narrative was published in the Federal Register
on March 4, 1981 (46 FR 15154-15175). Appendix G contains a numoer of sections
that address those impacts of the LWR-supporting fuel cycle that reasonably
appear to have significance for individual reactor licensing sufficient to
warrant attention for NEPA purposes.

Table S-3 of the final rule is reproduced in its entirety herein as Table 5.12.
Specific categories of natural-resource use included in the table relate to
land use, water consumption and thermal effluents, radioactive releases,
burial of transuranic and high- and low-level wastes, and radiation ooses from
transportation and occupational exposures. The contributions in the table for
reprocessing, waste management, and transportation of wastes are maximized for
either of the two fuel cycles (uranium only and no recycle); that is, the
cycle that results in the greater impact is used.

Appendix G to this statement centains a description of the environmental
impact assessment of the uranium fuel cycle as related to the operation of the
Clinton Power Station. The environmental impacts are based on the values
given in Table S-3 and on an analysis of the radiological impact from radon-222
and technetium-99 releases. The NRC staff has determined that the environ-
mental impact of the station on the U.S. population from radioactive gaseous
and liquid releases (including radon and technetium) due to the uranium fuel
cycle is very small when compared with the impact of natural-background radia-
tion. In addition, the nonradiological impacts of the uranium fuel cycle have
been found to be acceptable.

5.11 OECOMMISSIONING

The purpose of decommissioning is to safely remove nuclear facilities from
service and to remove or isolate the associated radioactivity from the environ-
ment so that the part of the facility site that is not permanently committed
can be released for other uses. Alternative methods of accomplishing this
purpose and the environmental impacts of each method are discussed in NUREG-
0586, "Draf t Generic Environmental Impact Statement on Decommissioning of
Nuclear Facilities" (Ref. 69).

Since 1960, 68 nuclear reactors, including five licensed reactors that had
been used for the generation of electricity, have been or are in the process
of being decommissioned. Although no large commercial reactor has undergone
decommissioning to date, the broad base of experience gained from decommis-
sioning smaller' facilities is generally relevant to the decommissioning of any =

type of nuclear facility.

Radiation doses to the public, as a result of decommissioning activities at
the end of a commercial power reactor's useful life, should be small and will
come primarily from the transportation of waste to appropriate repositories.
Radiation doses to decommissioning workers should be well within the occupa-
tional exposure limits imposed by regulatory requirements.
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Table 5.12 (Table 5.3). Table of Uranium Fuel Cycle Environmental Datal

(Normaared to model LWR entwel Nel resprement (WASH.1244) or reference reactor per (NUREG-Ot tell

Wemmwm eMect per entwei fuse
Erworwnented coneeeremone Total resprement or re'erence reasser

year of mcdel 1.000 WWe LWR

NAfumat Resouncts Use

Land tecres)
Tengorenfy comrmsted 8 100

Unesteed eraa 79
Deeded eree. 22 Emovesent to e ito WWe coeLked gewer

plant
Permaneney commated 13.-

Ovemuroen moved (mdhone of WT) 28 Eoeveient to 96 WWe coes. fired
power plant

Water (rmlhone uf geconst

} Decnerged to er 100 2 percent of moese 1.000 WWe LWR wei-

( coceng tower
Dacharged to water Doees . _ 11.000
Decnerged to ground-.. 127

Total . .... . 11.377 <4 percent of model 1.000 MWe
LWR wan once.ewougn coceng

Fooed bee-
Ewincer energy (tnousands of WW.nour). 323 <S percent of modes 1.000 MWe LWR

oueut
Esavesent coed (thousanos of idT)- ti8 Eoevesent to Ine coneunween of a 45 MWe

cool.ked power pient
Natures ges (mene of scf) 135 <0 4 percent of modse 8.000 WWe energy

oueut

Eartutists-Cecescai (MT)
Geses (ectueng entrasnmeru) e

50.. 4.400
NO.* . 1,190 Esevenent to ememons trom 45 WWe coes.

ked pient for a year
HydrocerDons . . . . 14
CO . . . . - . . . . - . . . 29 4
PerbCulates - . . . . . 1.154

Other geoes
F 67 Pnncomey from UF. prtecton ennchment

| and reproceseng Cancentraton even
range of stese standeros-beeow leves ines,

| has eWocts on numen neeftn
MC1 . . - . . . . . - 014

L emos
50*. .. 99 From ervenment, fuel faenceton, and repro.
NO s.. .~ 25 8 casesng steps Componenes that consonne
Fbonde . . . . _ . . . . . . 12 9 e posented for sererte erwonmentes eMect
Ce" . . . . ... 54 are present e aiute concenteeons and re.
C1 . _ . . . . . 85 come adetones eiunon try rece=veng ocees
Ne* 12.1 of wolor to levese be6ow perwusee6e stand.
NM. . . .. ... .. _ 10 0 ares The coneeeuents that repare sluton
Fe . .. . . . . . . . . . . _ 4 and me flow of shton woest are

NH.-400 c*s.
NO.-20 cfs.
Fluonde-70 cts.

Teenge sobeons (tro.eenes of WT) ._ . 240 From nues oney-no smywhcant emuents to
enwoonnwnt

Somes . . . . - . . - . . . St.0C3 Pnncoesy from mdeo-no espehcent eMboats
to erwomment

i

f
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- -



- - _ _ _ _ _ _ _ _ _ _ _ _

5-70

Table 5.12 (Table S.3). Continued

(Normented to rnoGe' LWR entwei Nos reeusement (W A$M-1244] or re%ronce reactor year (NUPEG-011611

--

Masunutn eMeet per entwel Not

Enveonraeaiei conocerecons total regnarement or re'erence reactor
year of modes 1000 WWe LWR

-

Emuents Raouotocaca6 tcumissi

Gases (actueng oneennment)
Rew 222... . . . . . .

P'etenty uder reconoceremon try me Corm
nusason

Re 226.. ;.
02

Th-230 .. ..
02

Urarwm 034

Tntun (thousanos) s. ...
18.1

C- t 4 .. ... 24

8046 (treunends) 400

Au-106.. t4 Pnncipesy from fust reprocesesng pients.

I-129. 13
6-131 . 83
Tc.9g Presenth under conederston by me h

nusason

F.seen artects and trenewencs . .203
Lapda

Urarmurn and daughters . ... . . . 21 Pnncomey Wom miseng-wictuded W
inouar and returned to ground-no of-
nuents. therefore, no eMoct on onwo*

enent
Re-226 . . . . . . . . . 0034 From UF. produchon.

00t5Th-230 . . . . . . . . . . . - . . .

Th-234.... _ ... - . . . 01 From Nee faencatson t>ents--concentratson
10 percent of 10 CFR 20 for total process-
eg 26 annues fuse regarements for mocol
LWR
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convertson and scent fuel storage No sig-
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Transportanon (portorwsw
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The NRC is currently conducting a generic rulemaking which will develop a more
explicit overall policy for decommissioning commercial nuclear facilities.
Specific licensing requirements are being considered that include the develop-
ment of decommissioning plans and financial arrangements for decommissioning
nuclear facilities.

An estimate of the economic cost of decommissioning Clinton 1 is provided in
Table 6.1.,

5.12 EMERGENCY PLANNING

Emergency preparedness plans, including protective action measures for the
Clinton facility and environs, are in an advanced, but not yet fully completed
stage. The staff believes the only noteworthy potential source of impacts to
the public from emergency planning would be associated with the testing of the
early notificaticn system. The test requirements and noise levels will be
consistent with those used for existing alert systems; therefore, the staff
concludes that the noise impacts from the system will be infrequent and
insignificant.
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6. EVALUATION OF THE PROPOSED ACTION

6.1 UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS

The staff has reassessed the physical, social, and economic impacts that can
be attributed to operation of Clinton 1. Such impacts, beneficial or adverse,
are summarized in Table 6.1 of this environmental statement. Inasmuch as the
station is currently under construction, many of the expected adverse impacts
of the construction phase are evident. The applicant is committed'to an
ongoing program of restoration and redress of the station site, which will be
completed after the termination of the construction period.

The staff foresees no impacts of a magnitude requiring mitigation. However:

a. Before engaging in additional construction or operational activities that
may result in a significant adverse environmental impac,t that was not
evaluated or that is significantly greater than that evaluated in this
statement, the applicant shall provide written notification of such
activities to the Director of the Office of Nuclear Reactor Regulation
and shall receive written approval from that office before proceedingi

with such activities.

b. The applicant shall carry out the environmental monitoring programs as
discussed in Section 5 of this statement and as modified and approved by
the staff and implemented in the environmental protection plan that will

i be incorporated in the operating license for Clinton 1

c. If adverse environmental effects or evidence of irrevirsible environ-
mental damage are detected during the operating life of the station, the.
applicant shall provide the staff with an analysis of the problem and a

j proposed course of action to alleviata it.

6.2 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

There has been no change in the staff's assessment of this impact since the
earlier review exc~ept that continuing escalation of costs has increased the
dollar values of the materials used for constructing and fueling the station.

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

!

( There have been no signficant changes in the staff's preconstruction evalua-
' tion of the relationship between environmental effects of short-term uses

(construction and operation of the station) and long-term productivity (FES-CP,
Sec. 10.2). The conclusion that~ the dedication of resources for a nuclear
generating station at!the Clinton site is consistent with the balancing of
short- and long-term objectives for use of the environment is still valid.

6-1
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Table 6.1. Benefit-Cost Sumnary for Clinton 1

Magnitude Staff Assessment
Benefit or Cost (Reference) or Referencet? of Benefit or Costta

BENEFITS

Direct

Electrical energy (Sec. 6.4.1) 5 billion kWh/yr Large'

Additional IP capacity (Sec. 6.4.1) 933 MWe Large

Reduced generating costs (Sec. 6.4.1) Over 590 million/yr Large

Indirect

Local property ' ues (Sec. 5.8) 57.3 million/yrt3 Large

Employment (Sec. 5.8) 300 employees Moderate

Payroll (Sec. 5.8) 11.5 million/yrt* Moderate
5 SmallLocal purchases by utilit' (Sec. 5.8) $100,000/yrt

.

COSTS

Economic

Fuel (Sec. 6.4.2) 12.5 mill /kWh (1985) Small

Operation and maintenance (Sec. 6.4.2) 1.6 mill /kWh (1985) Small

Decommissioning 558 million (1984) Small

Environmental and Socioeconomic

Resources committed:

Land (Sec. 4.2.2) 2649 ha Large

Water (Sec. 5.3.1) 9.15 x 107 m Large8

Uranium - U 0. (NUREG-0480) About 5000 t Small3

Other materials and supplies (FES-CP. Sec.10.3) Small

Aquatic Resources:

Consumption
3Surface Water 17.9 x 108 m /yr Large

Groundwater None None

Contamination

Surface Water (Sec. 5.3.2) Small

Groundwater (Sec. 5.3.2) Small

Ecological
Impingement and Entrainment (Sec. 5.5.2) Small

Thermal effects (Sec. 5.5.2) Small

Chemical discharges (Sec. 5.5.2) Small

Terrestrial Resources
Fog and ice (Sec. 5.5.1) Sadi

,
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Table 6.1. (Continued)

Magnitude Staff Assessment
Benefit or Cost (Reference) or Referencet1 of Benefit or Costts

COSTS (Continued)

Environmental and Socioeconomic (Continued)

Adverse socioeconomic effects due to:
Loss of historic or prehistoric resources (Sec. 5.7) Small

Visual intrusion (Sec. 4.2.1) Small

Increased traffic (Sec. 5.8) Small

Increased demands on public facilities and services (Sec. 5.8) Small

Increased demands on private facilities and services (Sec. 5.8) Small

Adverse nonradiological health effects due to:

| Air quality changes (Sec. 5.4) Small

Water quality changes (Sec. 5.3.2) Small

Adverse radiological health effects due to:
Reactor operation on:

General population (Sec. 5.9.3) Small

Workers onsite (Sec. 5.9.3) Small

Balance of fuel cycle (Sec. 5.10) Small

Accident risks (Sec. 5.9.4) Small
;

t1 - Where a particular unit of measure for a benefit / cost category has not been specified in the
EIS, or where an estimate of the magnitude of'the benefit / cost under consideration has not been

I made, the reader is directed to the appropriate EIS section or other source for further
information.

t2 - Subjective measure of costs and benefits are assigned by reviewers, where quantification is not
possible: "Small - impacts that, in the reviewers' judgments, are of such minor nature, based
on currently available information, that they do not warrant detailed investigations or
considerations of mitigative actions; " Moderate" - impacts that, in the reviewers' judgments,
are likely to be clearly evident (mitigation alternatives are usually considered for moderate
impats); "Large" - impacts that, in the reviewers' judgments, represent either a severe penalty
or a major benefit. Acceptance requires that large negative impacts should be more than offset
by other overriding project considerations.

t3- Estimated value for 1985.
ti - Estimated valee for 1985 and stated in 1985 dollars.
ts . Estimated value for 1985 and stated in 1980 dollars.

f
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6.4 BENEFIT-COST SUMMARY

The benefits and costs of operating Clinton 1 are summarized in Table 6.1,
which provides the' staff's assessments of degrees of benefit or cost, as well
as magnitudes of impact where they are quantifiable. References that contain
further information are indicated.

6.4.1 Benefits

The primary benefit to be derived from operation of the 933-MWe Clinton 1 is
the annual production of about 5 billion kWh of baseload electrical energy
over the lifetime of the plant. Based upon a review of production costs of
units already in service, as provided by the applicant, the staff considers
that there will be average annual a savings from 1985 onward of more than
$90 million in production costs per year.

Secondary benefits arising from operation of Clinton 1 include wages paid to
300 operating personnel (projected to be 11.5 million per year in 1985) and
taxes paid to local political subdivisions (Sec. 5.8). The applicant projects
local tax payments of $7.3 million in 1985 (Sec. 5.8). The applicant estimates
that local purchases by the station will be about $100,000 in 1985 (Sec. 5.8).

6.4.2 Costs

6.4.2.1 Economic

The economic costs associated with station operation include fuel costs and
operation and maintenance costs, which for 1984, the first full year Clinton 1
is expected to operate commercially, are 11.5 mill /kWh and 1.5 mill /kWh in
1984 dollars, respectively.

6.4.2.2 Environmental and Socioeconomic

Changes in station design, operating procedures, and environmental data that
were taken into consideration in this operating-license review have not led to
significant increases in the environmental or socioeconomic costs over the
corresponding costs that were estimated during the construction permit review.
Most of the costs are significantly less than those estimated in the FES-CP
because. the latter were for two operating units, while those summarized here
are for one unit. The costs considered include those attributable to the
uranium fuel cycle and to plant accidents. All costs are small or negligible.

6.4.3 Conclusions

As a result of the analysis and review of potential environmental, technical,
economic, and social impacts, the staff has prepared an updated forecast of
the effects of operation of Clinton 1. No new information has been obtained
that alters the overall balancing of the benefits versus the environmental
costs of plant operation. Consequently, the staff has determined that. the
station will most likely operate with only minimal environmental impact. The
staff finds that the primary benefits of minimizing system production costs
and increasing baseload generating capacity by 933 MWe greatly outweigh the
environmental, social, and economic costs.

I
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7. LIST OF CONTRIBUTORS

) The following personnel of the Office of Nuclear Reactor Regulation, U.S.
Nuclear Regulatory Commission, Washington, DC, participated in the preparation
of this final environmental statement:

Contributor Title Section/ Topic

J.H. Williams Project Manager, Licensing Project
Standardization and Manager
Special Projects Branch

John C. Lehr Senior Environmental Environmental
Engineer, Environmental Review Coordinator
Engineering Branch

William L. Axelson Emergency Preparedness Accident Section
Licensing Branch

Steven P. Baker Nuclear Engineer (co-op),* Accident Section
Accident Evaluation Branch

Charles W. Billups Aquatic Scientist, Accidents-Liquid
1 Environmental Engineering Pathway Analysis

Branch Fisheries
Jacques S. Boegli Senior Nuclear Engineer, Radioactive Waste

l Effluent Treatment Systems Treatment
Branch

i Louis M. Bykoski Regional Environmental Socioeconomics,
Economist, Siting Analysis Historic and Pre-

( Branch historic Sites,
p External Appear-

ance, Plant Lay-
out, Land Use

Richard B. Codell Senior Hydraulic Engineer, Accident Section,
Hydrologic and Geotechnical Liquid Pathway
Engineering Branch Analysis

R.L. Gotchy Senior Radiobiologist, Radiological
Radiological Assessment Impacts
Branch

James J. Hawxhurst Meteorologist, Accident Accident Section,
d Evaluation Branch Meteorology

* Cooperative student program.
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Contributor Title Section/ Topic

R. Wayne Houston Chief, Accident Evaluation Accident Section
Branch

Jay Y. Lee Senior Nuclear Engineer, Radioactive Waste
Effluent Treatment Systems Treatment
Branch

Joseph Levine Meteorologist, Accident Climatology,
Evaluation Branch Radiological

Impacts

David P. Loveless Engineer (co-op), Accident Section'

Accident Evaluation Branch
J. Mathis Emergency Preparedness Emergency Plans

Licensing Branch

J. A. Mitchell Nuclear Engineer, Accident Accident Section
Evaluation Branch;

,

| Walter J. Pasciak Radiological Physicist, Radiological
Radiological Assessment Impacts BackgroundI

Branch Exposures

Jacques B.J. Read Nuclear Engineer, Accident Section
Accident Evaluation Branch

Anton A. Sinisgalli Site Analyst, Siting Accident Section
Analysis Branch

A. L. Toalston Acting Chief, Utility Accident Section,
Finance Branch Economic Analysis

Rex.G. Wescott Hydrologist, Hydrologic Hydrology, Ground-
and Geotechnical water Use, Flood
Engineering Branch Plains

Millard L. Wohl Nuclear Engineer, Accident Section
Accident Evaluation
Branch

The following personnel of Pacific Northwest Laboratory, Richland, WA, partici-
pated in the preparation of this final environmental statement:

Contributor Title Section/ Topic

Richard M. Ecker Research Engineer Hydrology

Ron Shalla Research Engineer Groundwater

Richard L. Skaggs Group Leader Hydrology

i
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The following personnel of the Division of Environmental Impact Studies of
Argonne National Laboratory, Argonne, IL, participated in the preparation of
this final environmental statement:

Contributor Title Section/ Topic

James H. Opelka Mathematician Project Leader

Lee S. Busch Chemical Engineer Need for Power,
Benefit-Cost
Analysis, Alterna-
tives

James E. Carson Meteorologist Air Quality, Cool-
ing Lake Effects

Rosemarie L. Devine Scientific Associate Terrestrial Ecology

John D. DePue Technical Editor Editor (ANL input)
'

Vanessa A. Harris Environmental Scientist Nonradioactive
Waste Systems,
Water Quality

4

Darwin D. Ness Ecologist Terrestrial Ecology

Howard N. Ross Biologist (urp)* Aquatic ecology,
editor (ANL input)

t William B. Sutton Physicist (urp)* Cooling System,
thermal effects

Steve Y.H. Tsai Civil Engineer Cooling System,
,' Thermal Effects

William S. Vinikour Environmental Scientist Aquatic Ecology

" Undergraduate research program.
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8. 1ST OF AGENCIES, ORGANIZATIONS, AND PERSONS TO_

WHOM COPIFS OF THE DRAFT ENVIRONMENTAL
STATEMENT WERE SENT

Advisory Council on Historic Preservation
Council on Environmental Quality
Department of Agriculture, Soil Conservation Service
Agricultural Research Service
Department of Agriculture, Natural Resources & Economic Division
Department of Agriculture, Rural Electrification Administration
Department of the Army, Corps of Engineers
Department of Commerce
Department of Commerce, National Marine Fisheries Service
National Oceanographic Data Center
Department of Energy
Department of Health and Human Services
Food & Drug Administration
Department of Housing and 'Jrban Development
Department of the Interior
Department of Transportation
Environmental Protection Agency
Federal Energy Regulatory Comn.ission
Office of the Attorney General, State of Illinois
DeWitt County Board
Illinois Department of Public Health
Illinois Institute of Natural Resources
Illinois State Clearinghouse
Brookhaven National Laboratory
Atomic Industrial Forum

j
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9. RESPONSES TO COMMENTS ON THE ORAFT ENVIRONMENTAL STATEMENT

Pursuant, to 10 CFR Part S1, the "Draf t Environmental Statement Related to the
Operation of Clinton Power Station, Unit No. 1" was transmitted, with a request
for comments, to the agencies and organizations listed in Section 7.

In addition, the NRC requested comments on the draft environmental statement
from interested persons by a notice published in the Federal Register on
January 8, 1982 (47 FR 1063).

In response to this request, comments,were received from:
,

U.S. Department of Agriculture, Economics and Statistics Service (DAESS)

Federal Energy Regulatory Commission (FERC)

U.S. Department of the Interior (DOI)

' Department of Transportation, United States Coast Guard (USCG)

Peter S. Penner (PSP)

Dewitt County Regional Planning Commission (DCRPC)

f Illinois Department of Public Health (IDPH)

' Illinois Department of Nuclear Safety .(IDNS)

h U.S. Department of Agriculture, Soil Conservation Service (DASCS)

Illinois Environmental Protection Agency (IEPA)

; Illinois Department of Conservation (IDOC)

Illinois Power Company (IPC)

U.S. Environmental Protection Agency (EPA)

The comment letters are reproduced in Appendix A.

The comments from DAESS, FERC, 001, and EPA did not require a staff response
either because these agencies or individuals had no comments or because their
comments indicated agreement with the draft environmental statement. The

; remaining comments did require a staff response. The staff's consideration of
these comments and its disposition of the issues involved are reflected in
part by revised text in the pertinent sections of this final environmental
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statement and in part by the following discussion. The comments are refer-
enced by use of the abbreviations indicated above, by the individual comment
numbers noted in the margins of the comment letters shown in Appendix A, and
by the page numbers in Appendix A on which copies of the comments appear. (

Response to Comment of Department of Transportation, United States Coast Guard

(USCG 2/9/82 A-5)

Information relative to the likely impacts that plant associated roadway i
traffic may have on the nearby highway system was presented by the staff
in the FES-CP. No adverse effects or necessary mitigative actions to I

reduce such effects were identified by the staff in its analyses in the
FES-CP (see Secs. 4.1.5 and 5.6). It was noted at that time that the
applicant was negotiating with the appropriate state and local highway
administration officials concerning roadway modifications to accommodate
construction and operation-related traffic. In the ER-OL, the applicant ;

indicates that the necessary permits for roadway modifications necessitated
by the Clinton Power Station have been obtained from the DeWitt County j
Superintendent of Highways, the Clintonia, Creek, DeWitt, Nixon, and Harp
Townships highway commissioners and the Illinois Department of Transportation,

,

Highways Division (Sec. 12). Also in the ER-OL, it was indicated that |
heavy equipment did not present traffic problems on nearby roadways '

during Unit 1 construction (Sec. 4.5.3.4). No adverse impacts from use
of heavy equipment, truck traffic, or employee traffic to and from the
Clinton site have been identified by the applicant, the NRC staff or the
agencies and individuals contacted by the staff during the operating

ilicense review.

In the DES-OL, Table 5.5, the traffic density for transportation of fuel
and waste to and from a light water cooled nuclear power reactor such as
Clinton Unit 1 is estimated at less than one truck per day. This traffic
density and loading is judged by the staff to be less than that already
experienced during the construction phase of the Clinton project. Based

{
on this estimate and assessment, the information supplied in the ER-OL i

and the FES-CP, and the staff review at the OL stage, the staff has not ;

identified a need to update, in the FES-OL, the information presented in
the construction permit stage environmental review.

Responses to Comments of Peter S. Penner

(PSP 2/17/82 A-6,7)
,

#1. The savings indicated in Section 6.4.1 of the DES are for the use of coal |
as a replacement fuel (see also the Summary and Conclusions, item 4a). |
This is the most conservative estimate of savings, since the cost of
producing energy with coal units is cheaper than with oil or gas units.
The staff does not perform its own analysis of economic dispatch logic !
but relies upon the applicant to provide production-cost data. For the
applicant's system, which is predominantly coal-based, the assumption
that replacement power would come from coal is reasonable. The staff
considers the figures used by the applicant for coal and nuclear energy
generation to be reasonable.

|
<
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#2. Since Illinois Power Company is predominantly a coal-based utility, the |

change in production-cost savings is not particularly sensitive to adjust-
'

ments in the rate of growth. Unless the rate of growth became much'

larger than projected, nuclear generated power would be replacing coal-
/ generated power, either from the applicant's own system or purchased, i

rather than oil- and gas produced power. ;

#3. The staff agrees that the lower the capacity factor is, the less the
savings will be. Conversely, the higher the capacity factor is, the
greater the savings will be. An indication of the sensitivity of savings
to capacity factor is available in NUREG-0480.

#4. The Commission has amended 10 CFR Part 51, " Licensing and Regulatory
Policy and Procedures for Environmental Protection," effective April 26,t

l

1982, to provide that need for power issues will not be considered in
| ongoing and future operating license proceedings for nuclear power plants
| unless a showing of "special circumstances" is made under 10 CFR Sec-
| tion 2.758 or the Commission otherwise so requires (47 FR 12940, March 26,
i 1982). Pursuant to the amended regulations, need for power issues need>

not be addressed by operating license applicants in environmental reporcs
! to the NRC, nor by the staff in environmental impact statements preparedj in connection with operating license applications. See 10 CFR Sec-
'

[
tions 51.21, 51.23(e), and 51.53(c).

i

Responses to Comments of Dewitt County Regional Planning Commission

(DCRPC 2/17/82 A-8,9)

#1. The comment has been noted. The staff has no further comment.

I #2. As noted in Sections 5.3.2 and 5.9.3.4.2, monitoring of groundwater and
|

surface water will continue during station operation.

#3. The text on p. 4-22 has been changed to reflect the more recent 1980
j census data.
L #4. The text on p. 4-22 has been revised to clarify the basis of the year

2020 population projection.

#5. The staff does not agree with the Planning Commission's claim that thei

i fog and ice problem created by operation of the Clinton Power Station
i will be much more severe than that discussed in Section 5.4.1. The

|
staff's conclusion is supported by recent studies at operating power
plants in Illinois (Refs. 8 through 17 of Sec. 5). As indicated in

i

}
Section 5.4.1 and in the Illinois Power Company comment 32 to the DES, |

|
the applicant has made a commitment to the Illinois Department of Trans-
portation to monitor the frequency and severity of fog and ice over

| nearby highways and to take mitigative measures to reduce hazards to;

( highway traffic if necessary. The staff considers this commitment adequate,
but further recommends that local (county) highway safety officials be;
part of this program.

#6 See resp 2 ae to DCRPC comment 5.

___._. _ +-------w - --y --- - .--i-me er w w + --,.wy-e.-,-y-. .r--w-- , p..e,.m.i.-
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#7. The information presented in Chapter 4 with respect to the recreational
aspects of Lake Clinton was provided as an update of information to the
background description. As it was pointed out, the licensee has leased
4150 ha (10,250 acres) to the Illinois Department of Conservation to
manage as a recreation / conservation area. The impacts associated with
recreational use of the lake were treated at the construction licensing
stage of the project.

Response to Comment of Illinois Department of Public Health
(IDPH 2/17/82 A-10,11)

The staff agrees with the Illinois Department of Public Health that a
statement relevant to Naegleria infection be included, particularly in
view of recent findings that encephalitic Naegleria fowleri have become
established in other artificially heated power plant cooling lakes in
Illinois (R.L. Tyndall, E. Willaert, and A.R. Stevens, " Pathogenic Amoebae
in Power Plant Cooling Lakes," EPRI EA-1897, June 1981). Appropriate
material has been added to the text in Sections 4. 3. 2.1, 4. 3. 4. 2,
and 5.8.2. Furthermore, it is the judgment of the staff that since Lake
Clinton is now open to water contact recreation, such as water skiing,
and is being prepared for swimming (Sec. 4.2.3), monitoring for thermo-
phillic amoebic pathogens such as Naegleria should be instituted in
accordance with recommendations of the Illinois Department of Public
Health so that appropriate mitigation can be designed if such organisms
are found (Sec. 4.3.2.1).

Responses to Comments of Illinois Department of Nuclear Safety
(IDNS 2/18/82 A-12,13)

#1. Since the applicant does not hold ASME Stamps (NA, NPT) he would be
required to contract out any work requiring ASME Stamps. We are not
aware of commitments or contractural agreements for future work beyond
construction which would require code stamps. Such agreements would
probably depend upon the specific work and the availability of contractors.
The applicant does have an ASME Owners Certification Authorization for
Unit 1 (R1425).

#2. As discussed in Section 5.3.2.2, the results of thermal analysis estimate
ihat under 50 year drought conditions, Unit 1 would have to be operated
at about 78% load factor for several days during the summer in order to
meet the thermal standards established by IPCB in its Order PCB 81-82 )

(May 28, 1981). The Illinois EPA will monitor Illinois Power Company's
adherence to the standards. It should be noted that compliance with the j
board order is dependent on discharge water temperature, not meteorological
conditions. Thus, no meteorological monitoring instrumentation will be
required for compliance with the ICPB order.

#3. A formal dose assessment for station workers was performed by the applicant
in Section 12.4 of Clinton's FSAR. This dose assessment was based on
current NRC criteria including 10 CFR Part 20, Regulatory Guide 8.19, (" Occupational Radiation Dose Ass ment in Light-Water Reactor Power

{
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!

Plants Design Stage Man-Rem Estimates," experience from currently operating
BWRs, and the specific design of the Clinton Station. As part of the

dose assessment the applicant identified changes in the plant design and
administrative procedures that should lower radiation dose to workers
during routine and anticipated operational occurrences. Specific infor-

mation on dose to workers during SRV operations are discussed in Sec-
tion 12.4.1.3.2 and Table 12.4-6 of the FSAR. Approaches used by the
applicant to maintain worker doses ALARA include a suppression pool
cleanup system and administrative procedures for exiting containment
following SRV operation. These and other design improvements to maintain
occupational exposures ALARA are outlined in Sect % n 12 of the FSAR. The

staff did not consider any potential future changes to 10 CFR Part 20.
s

#4. In computing whole body doses for inclusion in Table 5.7, the source term
in Regulatory Guide 1.3 and the primary coolant inventory were used for
the large and small break LOCAs, respectively. The radionuclide release

) rate was estimated from plant design, rather than using the conservative
o

assumptions in the Regulatory Guides and NUREG-0800, and median atmospheric
h dispersion conditions were also assumed. While post-TMI requirements

! affect the safety review, they were not considered here, since the assump-
tions used in the analyses are not changed as a result of the requirements.*'

Response to Comment of U.S. Department of Agriculture, Soil Conservation Service

| (DASCS 2/18/82 A-14)

The text in Section 4.2.2 has been revised.

Response to Comment of Illinois Environmental Protection Agency
i

(IEPA 2/19/82 A-15)
,

See response to the 10PH comment.
)

'9 Resoonses to Comments of Illinois Deoartment of Conservation

(IDOC 2/19/82 A-16 to A-20)

#1. See response to the IDPH comment.

#2. The text has been changed in Section 4.3.4.2 to correct the misleadingL

implication that stocking will be done on an annual basis.

#3. The occurrence of the river otter was noted in the DES on p. 4-21, third
full paragraph. Since the presence of the otter was detected on only a
single occasion during field surveys, the staff believes that the observed
otter tracks and slide were made by a transient individual. This opinion
is supported by published information in that no permanent population of
river otter is known to occur in the Lake Clinton area (Natural Land
Institute, " Endangered and Threatened Vertebrate Animals and Vascular
Plants of Illinois," Illinois Department of Conservation, 1981).

1

b- _ _ _ ___
.

.
.
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#4. According to the applicant's ER-OL, stream flow records from 1942 to 1977
at the Rowell gage indicated a mean September flow of 910 L/s (32 cfs)
under natural conditions. With the one unit operating at a 70% load
factor, calculated natural and forced evaporative losses will be less
than the average inflow under normal conditions, and reservoir releases
will probably exceed 140 L/s (5 cfs) during most Septembers. The 140-L/s
average for September represents two-unit op.eration where natural and
evaporative losses are almost equal to inflow during September and the
140-L/s release is required by the State of Illinois as a condition of
the permit for construction of the dam. Section 5.3.1.1 has been revised
to state that the average September release is expected to be somewhat
greater than the 140 L/s which was estimated by the applicant.

#5. The staff has reviewed the information related to Salt Creek flows below j

Lake Clinton dam and has made additions to the text of Section 5.5.2.2 as I

a result of this information.

#6. The staff agrees that hunting pressure will tend to disperse waterfowl (during the hunting season. However, the staff also notes that provisions -

of the IDOC Wildlife Resources Management Plan preclude hunting activities
in appreciable areas of the site; other areas are designated as waterfowl {
refuges, thus alleviating hunting pressure as well as other disturbances.
However unusual or uncommon, the staff considers it possible that adverse
conditions such as heavy snowfall could result in a scarcity of food
resources for migrating and resident waterfowl, as well as depletion of
food resources for other resident birds with relatively similar food
habit.. Other factors could reinforce such adverse conditions; e.g. , !
heavy snowfall could result in concentrating sources of available food, j

thereby causing overcrowding at feeding sites and increasing the potential
for outbreaks of epidemic disease. The foregoing and/or other reinforcing Iconsiderations could prompt a decision to disperse waterfowl from the
Lake Clinton area. Given such an event, it seems unlikely that management !
authorities would rely on " recreational users with boats" to disperse the I

waterfowl, especially during and following prolonged inclement weather. !

(
#7. The text in Section 5.5.1.1 has been altered for clarification. '

i
#8. The text in Section 5.5.1.2 has been revised to reflect this IDOC opinion.

#9. A statement concerning the loss of fish over the spillway of Lake Clinton
has been added to Section 5.5.2.1.

#10. The text in Section 5.5.2.1 has been appropriately revised.

#11. The staff notes IDOC's suggestion; however, the sentence in question
(last sentence on p. 5-12 of the DES) has been deleted based on a comment
made by the applicant.

Responses to Comments of Illinois Power Company

(IPC 2/19/82 A-21 to A-31)

#1. The sentence in the Abstract describing thermal impacts has been revised.

_ _ _ _ _ - - _ - .
. . .

.. .. . . . . .
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I
#2. All references to "Ill-Mo Power Pool" have beon deleted from this final

environmental statement.

#3. Item 4c in the Summary and Conclusions has been revised.

#4a. Itern 4f in the Summary and Conclusions has been revised.

#4b. The sumary has been revised to include the new information contained in
the Illinois Power Company comments. (See response to IPC comment 31.)

#5. This section of the environmental impact statement merely lists the
current significant surveillance needs that have been identified during
the entire environmental review process for Clinton Power S'.ation. There
is no intent in this section to imply that the NRC will require, as a
part of its operating license, that station discharge temperatures be
monitored and reported, because it is recognizeo that such surveillance
has been made a part of the state NPDES permit.

#6. See response to PSP comment 4.

#7. The amount of oil-fired capacity used is small compared to the applicant's
coal-fired baseload capacity. The assumption that all replacement power
would be coal generated makes the cost-savings estimates conservative.

#8. See response to IPC comment 2.

#9. The text on p. 4-2 has been changed to reflect the substance of the
comment.

#10. The suggested additional wording has been made in Section 4.2.3.

#11. Section 4.2.3 has been revised to include water used by the Lake Clinton
recreational areas.

#12. Section 4.2.6.1 has been revised.

#13. Section 4.2.6.1 has been revised.

#14. Section 4.2.6.1 has been revised.

#15. The text of Section 4.2.6.2 has been revised.
1

#16. Section 4.2.6.3 has been revised.

#17. The last sentence in Section 4.2.7 has been revised.

#18. Table 4.4 has been revised.

#19. The temperature values given in Section 4.3.3.1 have been revised.

The data period used by the applicant includes periods with no systematic
approach to tornado identification. As a result of the use of a systematic
approach to tornado reporting since the early 1950s, use of the period
chosen by the staff, 1953-1971, would provide a more reasonable certainty

t----- - - . - _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _
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of including most tornadoes without redundancy or omissions in the report
than does the longer period of record used by the applicant. Thus, an
average of 21 tornadoes per year in Illinois determined by the staff
reflects the likelihood of tornadoes being observed on the average in any
year in the state and is believed to characterize conditions statewide.

#20. The text of Section 4.3.3.2 has been changed to reflect this correction.

#21. The staff has made appropriate text changes in Section 4.3.4.2.

#22. The staff agrees that the use of the wo*d " annual" in describing the
fish-stocking program is misleading, and has made an appropriate text
change in Section 4.3.4.2.

1

#23. Appropriate text changes have been made in Section 4.3.4.2.

#24. The text of Section 4.3.7 has been changed to reflect these corrections.
,

#25. The text of Section 4.3.6 has been changed to reflect the suggested I
wording.

|
#26. See response to IPC comment 11.

#27. Section 5.3.2.1 has been revised.

#28. Table 5.1 has been revised.

#29. The staff's assessment of potential groundwater contamination from leaching |of pollutants in the wastewater treatment pond is given in Section 5.3.2.1.
{Because moderate to severe impacts on groundwater quality were considered 1

unlikely from the wastewater treatment ponds, and because existing observa-
|tion wells for monitoring lake water intrusion would show any contamination

from the wastewater treatment ponds, no additional observation wells are frequired. Continuation of existing monitoring was considered adequate
mitigation. Thus, the discussion of groundwater quality and mitigation
has been properly placed in the FES. However, should monitoring indicate
the need for further mitigation measures, additional observation wells

(and the installation of a liner beneath the wastewater treatment ponds
may be required.

#30. The text of Section 5.3.2.2 has been revised.

#31. The DES specifically addresses adverse effects during the 100 year flood,
whereas the summary of the consultant's report (as provided in the comment)
primarily addresses lower floods. The text has been revised, however, to
reflect the positive effects of the channel improvements as stated in the
comment.

#32. See response to DCRPC comment 5.

#33. See response to IDOC comment 6.

#34. The applicant's responsibilities in the event of a local waterfowl dis- -

ease episode are implicit within the scope of provisions identified in

|
,

_

;
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|
Section 6.1 (item c) of this document. The stated requirements are con-
sistent with obligations of the NRC, a regulatory agency charged with
protecting the environment, which includes preserving the well-being of
the waterfowl resource. While IDOC participation relative to this matter
is welcomed, the staff does not consider that such participation relieves
the applicant of responsibilities delegated by the NRC. Further, the

staff does not foresee events whereby concerns of the NRC would entail
. .. additional or potentially conflicting requirements...""

#35. See response to IDOC comment 8.

#36. The staff notes that fish stccking in order to offset some impingement
losses is only a potential, rather than an established, part of the sport
fishery management plan. Appropriate text changes have been made in
Section 5.2.2.1.

i

#37. The staf f acknowledges that the Illinois EPA has jurisdiction over the
NPDES permit for the station. The sentence stating that the applicant
will be required to observe impingement and entrainment monitoring pro-

> visions in the NPDES permit was put in the document more to indicate that
j there would be assessment to ensure that impingement and entrainment
1 impacts would be minimal, rather than as a staff requirement. .To avoid

future misunderstanding, the sentence in question (last sentence in
Section 5.5.2.1, p. 5-12 of the DES) has been deleted from the text of
the FES.

#38. Although the staf f believes that the last sentence on p. 5-12 of the DES
is correct, the sentence has been. deleted from the FES based on the
applicant's suggestion so as to eliminate potential confusion in case the
stocked experimental game species are not restocked.

#39. The staff has considered the suggestion to replace the word " stocked"
with the word " native" in the last sentence of Section 5.5.2.3, based on
the present uncertainty as to whether the stocking of experimental game
species will be part of the future fishery management plan of the lake.
However, the staff has decided to substitute the term " thermally tolerant"
because this does not preclude the use of either native or stocked species
to replace less thermally tolerant native species.

#40. The staff has made an appropriate addition to the text in Section 5.5.2.3.i

#41. This comment is a suggested change to paragraph 2, p. 5-29. The paragraph
cited is part of a general introduction to the " Radiological Monitoring"

; portion of the section on Radiological Impacts from Routine Orerations and
is not intended to be site specific. Therefore, the paragraph has not

been revised to make it apply specifically to the applicant.

However, although this paragraph was intended to reference documents that
discuss radiological monitoring generally, the staff does feel that a
reader might infer that the licensee is committed to establishing a
program that exactly follows these documents. Accordingly, the FES-OL
has been revised to c'arify the language.

i

| -

1

_ _ _ _ _ _ _ _ _ _ ._ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ .
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#42. The text of the FES-OL has been revised to note that staff review of the
applicant's preoperational environmental monitoring plan finds that plan
to be acceptable. |

#43. The text of the FES-OL has been revised to include these points, except
that the number of air sampling locations has been changed to 40 at the q

request of the commenter.

#44. The suggested change to Section 5.9.4.1.3.1 has been made.
k

#45. The formation of acids in the atmosphere from sulfur dioxide and nitrogen
dioxide acidifies rain and snow (see p. 559, " Energy in Transition,
1985-2010," National Academy of Sciences, Washington, D.C. ,1979). The
ecological effects of acid precipitation are greatest in waters that
contain the least dissolved matter. Declining fish populations have been
observed in lake areas where waters have shown increased acidity associated
with acidified precipitation.

#46. The staff agrees that conditions which force operation at reduced power
will occur infrequently, and for brief periods of time. Therefore,
appropriate changes have been made to the text in Section 6.4.1.

I

:

|

|

|
,

1

l
1

f

{
|
|
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Department of Transportation, United States Coast Guard;
February 9, 1982 A-5..........................

Peter S. Penner; February 17, 1982 A-6..................

Dewitt County Regional Planning Commission; February 17, 1982 . . . . . A-8

Illinois Department of Public Health; February 17, 1982 . . . . . . . . A-10
i

Illinois Department of Nuclear Safety; February 18, 1982 A-12.......

I U.S. Department of Agriculture, Soil Conservation Service;
February 18, 1982 . . . . . . . . . . . . . . . . . . . . . . . . . . A-14

Illinois Environmental Protection Agency; February 19, 1982 . . . . . . A-15

Illinois Department of Conservation; February 19, 1982 A-16........

Illinois Power Company; February 19, 1982 . . . . . . . . . . . . . . . A-21
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c
f United States Economics Washington, D.C.

Department of and Statistics 20250
Agriculture Service

|

January 11, 1982

Mr. James R. Miller, Chief |

Standardization and Special
Projects Branch |

Division of Licensing
U.S. Nuclear Regulatory Commission

'

Washington, D.C. 20555

Dear Mr. Miller:

Thank you for forwarding the draft environmental statement
relating to the startup and operation of the Clinton Power
Station, Unit 1 (NUREG-0854), which is to be operated by |

the Illinois Power Company, located in DeWitt County, Illinois.

We have reviewed Docket No. 50-461 and have no comments.

Sincerely,

p )/
VE %\R W. DAVIS <

'

.sociate Director
atural Resource
Economics Division
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i

FEDERAL ENERGY REGULATORY COMMISSION
WASHINGTON 2o426

IN REPLY REFER To:

llcl6d O.. ro-H i
i January 13, 1982

i

L

\

Mr. James R. Miller'
Chief, Standardization & Special
Projects Branch

U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Miller:

j I am replying to your request of December 28, 1981, to the Federal Energy
Regulatory Commission for comments. on the Draf t Environmental Impact

q Statement for Operation of the Clinton Power Station, Unit No. 1. This
Draft Supplement has been reviewed by appropriate FERC staf f components
upon whose evaluation this response is based.,

This staf f concentrates its review of other agencies' environmental impact
statements basically on those areas of the electric power, natural gas,
and ,il pipeline industries for which the Comission has jurisdiction by
law, or where staf f has special expertise in evaluating environmental
impacts involved with the proposed action. The Commission staff commented
previously on this project on August 28, 1974, It does not appear that
there would be any additional signifciant impacts in these areas of conce'rn
nor serious conflicts with this agency's responsibilities not previously
addressed, should this action be undertaken.

Thani; you for the opportunity to review this statement.

Sincerely,

hekM.HeinemannAdvisor on Environmental Quality

i

i

I

L

. _ - _ _ _ _ _ _ _ . _ _ _
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1

United States Department of the Interior; g
j OFFICE OF THE SECRETARY

WASHINGTON, D.C. 20240

ER 82/6

5 $2FEB
P Coh

J

8 .PC ? , :-
'

I; 'ItJames R. Miller, L,uef 2
py~n S IES2m. cStandardization and Special vs

'

" QpMaazz AProjects Branch
f ,8Division of Licensing,

@-U.S. Nuclear Regulatory Commission ''

Washington, D.C. 20555 \' "3, , , yy F
Dear Mr. M!!!er:

I We have reviewed the & aft environmentalimpact statement related to the operation of
the Clinton Power Station, Unit 1, DeWitt County, niinois (NUREG-0854), and find we,

i have no comments.
.

The opportunity to review this document is appreciated.

Sincerely,

' /
1

f&L d &^AC ?' ~A
,f Bruce Blan hard, Director

. Environmental Project Review

4

4

(l 'f
i

9202100218 820205
PDR ADOCK 05000461
D PDR

;

;
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DEPARTMENT OF TRANSPORTATION

f UNITED STATES COAST GUARD unmas acoasssC-US
,

u.s. coast cuano,

3 ( was.unaron. o c. nm,,

'"0"' 202-426-2262'' . .)Af . . -
*, +

,

' FEB 9 Igy9 y
,

, ji#

/,.o* v3 tb

Standardization and Special ~ [| p' ~ #
.

Mr. James R. Miller ~

g
Projects Branch

^.
IIECI'iV2O*

Division of Licensing [* 7
3Sh. U.S. Nuclear Regulatory Commission |

,
i

{ "Q'Mer .'Washington, D.C. 20555 *

I E
'Dear Mr. !! iller:

This is in response to the correspondence received reg - n _..e Draft
Environmental Statement related to the proposed operation of the Clinton
Power Station, Unit 1, located in DeWitt County, Illinois.

The concerned operating ad.sinistrations and staff of the D 7srtment of

Transportation have received the material subsitted. The Federal Highway
j Administration had the following comment to make.

P "The DEIS identified several adverse effects that the power station's
operation may have on the highway system. The major effects are
transporting radioactive fuel and waste over the highway system and the
effects of fog and ice on highways in the area caused by the cooling
lake. The impacts of transporting fuel and waste over the highway is
only discussed relative to the population. There should be some

. discussion about the effects on the highway system.
- -

The fog and ice caused by the cooling lake has the greatest potential
for creating a hazard to the highways in the area. The power company's
commitment to 1 DOT to set up a progra to monitor the fog and ice on
nearby highways is consideted satisfactory."

Sincerely,

. . u.

W. E. CALDWELL
Rear Admiral, U. S.Coatt Guard

Ch!ef, Office of Marine
Environment and Systems

1

'

S.[o
8202170261 a20209
one arincx c5nonaAt

I

L

_ _ - _ _ __-___-_ - . -
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I ''

[' ? .I 112 W. Clark Street
Uj, a t Urbana, IL 61801

h$,U February 17, 1982.b<

9 ;
s :e

50-461 OL
Docketing and Service Branch
Nuclear Regulatory Comission
Washington, DC 20555

Dear Sirs: 1

Solely as a concerned private citizen, I have reviewed the Clinton Pcwer
Station DEIS-OL Stage, and I am concerned about a number of the assertions made
in the " purpose and need" section 2. The economic analysis conducted by the
staff concerning the Clinton Station appears to contain a number of highly
questionable assumptions which must be further supporced by documentation and
analysis if they are to be believed. Specifically, with regard to page 2-2:

I (a) What economic-dispatch model was used and what was the complete set of |d input data and assumotions? These data must be shown to be internally consist-j -

| g ent as well as accurate and appropriate.

(b) As an example of questionable consistency, the report states that the<-

g fuel savings computed "would not be significantly altered if the demand for
2. - electricity grows at a lower rate than assumed.- This runs counter to economic

wisdem and must be analytically demonstrated via a production cost model.
\

F (c) Similarly, since IP is a new reactor operator and may not achieve the
Q optimistic capacity factors assumed in the analysis, sensitivity studies should

,,, be conducted with respect to this key variable, a

|- In addition, section 2.4 seems greviously deficient in that it fails to
address the issue that the single Clinton unit will represent almost 25% of
IP's system generating capacity. In Illinois Commerce Ccemission docket

,f - 79-0071. CBE witness Edward Kahn, submitted an analysis which found that the
addition of a single large unit the size of Clinton adversely affected system
reliability. At the very least, the OEIS should consider and discuss this

,, possibility.
(_ col

s&

IO

<

0202240140 8:0217
PDR ADCCK 05000461
D PDR

i
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Docketing & Service Branch
Nuclear Regulatory Commission
Page Two
February 17, 1982

Thank you for the opportunit? to comment on this DEIS.

Sincerely,

'
,

'

ter S. Penner
712 W. Clark Street
Urbana, IL 61801

cc Phil Willman
Alan Samuelson
Charles Bacon

i

:

\

|

i
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DEWITT COUNTY REGIONAL PLANNING COMMISSION N''"' '923 South Sherman StreetT.

k R. R. 4 - Box 172 **-

Clinton, Illinois 61727. *% j
. . A

'

f RECEtygg'

x
FE8221gggu'

ei17 February 82
'

b ' E h W '.v

IDirector, Division of Licensing ,, .#U.S. Nuclear Regulatory Cc mission
Washington, D. C. 20555 -

, .- ,

In Re: Draft Environmental Statement s

Illinois Power Com atty, et al. ,
Clinton Power Stat on, Unit 's - i,.

, * ''
No. 1, DeWitt County, Illinois'

Docket No. 50-461 -'

,

t 1

L

\To The Director and Comission:
. ,

'
~

|+

The Regional Planning Comission of DeWitt County, Illinois, '

has r.eviewed the referenced Statement. - Our coments are as follows: I

p 1. As stated on page 4-23, a priority and the intent 's (.
s,

*g' .,

of DeWitt County is the preservation of the agri- m,

cultural base of the County. The' Comission .'< s,.

i yg _ comends Illinois Power Company,' et al., for their > * \*desire and action in keeping agricultural land'in *

production.- The Comission further reccmends \'

that this be continued and encouraged on those
lands suitable, g.-

,I

.
-

*'

* '
i'

41 -{2. The Comission recommends the continued moni-'toring of surface and groundwater resources to - 'I \ * '

ensure the protection of both. ,_.

r3a. The Comission feels that paragraph 4.3 7 .
I(Community Characteristics) page 4-22., should be s

revised to reflect the 1980 census data as
'

by~the Bureau of-the )
.

supplied to the County,80 census population-wasd3- Census. The Countys 19 .

18,109; the City of Clinton's 8,014;-the City of'
Farmer City's 2,252; the Village of Weldon 531. Co ko

i The-Countys population increase by 1,134 persons- ,

| L since 1970.
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U.S. Nuclear Regulator' Commission
Page 2 of 2
17 February 82

3b. The last sentence on page 4-22 (para. 4.3 7)|-

leaves unclear whether the year 2020 popu-
54 - lation projection is for the entire County ,

or for that area within 16 km (10 mi) of
the site.

l 4. The Conrnission reconsnends that paragraph|-

f 5.4.1 (Fog und Ice), pages 5-9 and 5-10,
be studied in much greater detail. In
the Conrnission's opinion, the fog and ice

1 45 -' problem will be much more severe than is
reported. Traffic hazards will be espe-
cially severe near the discharge flume,
during those days when conditions are

| ,= condusive. The Conrnission recommends
that instead of monitoring the situation
for a spectfic perfod of months, then

g */ if a problem exists, act at a later date,
the mechanisms and structure be in place-

i

j so that when the conditions become
( hazardous, remedies be undertaken inrnedi-

ately to correct the hazards..

5. The Commission recommends that additional-

study be made on the economic impacts of
! the completion of Unit No. I and the

8 ') - increasing influx of persons seeking
recreational pursuits. The Conrnission
feels that these impacts will be much
more than " minimal."-

The Cemnission wishes to thank you for the opportunity to make
conrnents relative to the referenced. The Corrnission sincerely hopes
that these comments will be taken into consideration and that ade-

f quate responses to these concerns will be forthcoming.

i Sincerely yours g

x h y .:,iL D''.Y * i(
Rita R. Riddle, Chair

DEWITT COUNTY
REGIONAL PLANNING COMMISSION

[ cc: Files EIS-IP3
R-19-75

i

I

'

.............,......m.m . . . . . . . . . . . _ . _ _ __ _ _ . _ _ _ _ _ _ _
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ILLINOIS CEPARTMENT OF PUBLIC HEALTH

Y wauam u nemomers. oncrer
535 west Je.te son sueet . sonncheid. siunois 62751 Te'eonoce 2i7-782 4977 4

i

Reply to:

#
February 17, 1982 p\ I S'

'
S ,

' '

BECElvgg

42

@? FEB22:95"Mian /CnocMr. J. H. Williams, Licensing Project Manager g.
Standardization and Special Projects Branch Y

#5U. S. Nuclear Regulatory Coc: mission 4,# W g

iWashington, D. C. 20555

Dear Mr. Williams:

This is in reference to the Draft Environmental Statement (related
to the operation of Clinton Power Station Unit No.1, Docket No. 50-461).

The Illinois Department of Public Health wishes that a statement j

be included in the final environ =eutal statement relative to a potential
risk of Naegleria infection among persons swimming or skiing in waters
of the cooling lake for this power plant.

Naegleria infections are very rare in the United States (the Centers
for Disease Control of the U. S. Public Health Service reports approxi-
mately 35 cases since 1965) and do not pose a major health risk in Illi-
nois. Crowth of the pathogenic form of this organism is enhanced when
water temperature is increased, and direct water contact, e.g. swimming,
skiing, etc., may result in a very sc:all rirk of contracting a severe
form of meningoencephalitis caused by this amoeba. This risk rate has
been estimated at less than 1 in 2.5 million persons by a staff member d
of the Centers for Disease Control of the U. S. Public Health Service.

Managers of recreational areas where increased water temperatures
exist should be knowledgeable of the above information; however, the
Illinois Department of Public Health does not consider the danger of
Naeeleria infection of sufficient magnitude to justify the prohibition

of recreational use of such waters.

|It should be noted that the above minimum pctential risk of obtain-

ing Naegleria infection is not limited to cooling lakes associated with
|

(soi
/

|

//o
|
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|

Mr. J. H. Williams, Licensing Project Nknager
Standardization and Special Projects Branch

2 U. S. Nuclear Regulatory Commission Page 2
| Washington, D. C. 20555 February 17, 1982

>

| nuclear plants but exists for other cooling lakes associated with more

,

conventional power plants (e.g. coal) .
I

| I will appreciate your consideration to include the above in.your
I final environmental statenant.

Sincerely,

* '

( .

11111am L. Kempiners
Director of Public Health

I cc: Illinois State clearing House
614 Stratton Building
Springfield

Dick Lutz
| Impact Analysis Section

Illinois Department of Conservation

; Springfield Illinois 62706

Ken Rogers
Planning Section, Division of Water Pollution Control
Illinois Environmental Protection Agency
2200 Churchill Road
Springfield, Illinois 62706

!

I'

|
,

I

( ,
i

,

!
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K. Illinois Deaartment of Xuc. ear Safety
M 1035 Outer Park Drive Springfield, Illinois 62704 (217)5468100

Phdip F. Gustafxn JaneX Bolin
o m tor Deputy omtcr

,

$,)*
February 18, 1982 9 '4

v.
t FIECElVED n,.-

T FEB 2 2 ES2>. ~-;
9' s acw su r tw.:t .

Director Division of Licensing " rec "

Office of Nuclear Reactor Regulations C3
.

U.S. Nuclear Regulatory Commission g
4 WWashington, D.C. 20555

I

RE: Draft Environmental Statement
Related to the Operation of
Clinton Power Station, Unit #1
(NUREG-0854 b operating License
Stage. (Docket No. 50-461)

Dear Sir: 1

Af ter review of the subject document, the following comments and questions I

are directed to your attention:

A. Permits and Licenses - Section 1.2 ,

1

!-- This section addresses environmentally related permits, approvals
and licenses required from federal and state agencies in connection
with the project. For all other nuclear plants in the State of
Illinois, ASME registration, stamp requirements, and inspection
certification with the state jurisdictional authority have been

(i addressed in the draft environmental statements. The " constructor"'

| presently maintains the required registration and inspection-

certification for this applicant. The procurement from the appro-
priate state jurisdiction of the necessary ASME Sta=ps. (FA, NPT)
required to conduct maintenance on items officially turned over fron
the constructor to the applicant prior to operation of the plant and
during the plant lifetime also needs to be addressed. What cocesit-
ments or contractural agreements have been made by the applicant in
this areaf

m38 8. Environmental Consequences and Mitigating Actions - Section 5 deo)
5 ' "' I
gk <- 1. Section 5.3.2 "Guality" discusses the effect of the project
es7i on the area's water quality, and indicates that under certain /D
0 meteorological conditions Unit 1 may have to be operated at

82 reduced power levels to prevent severe thermal pollution to the
y g2 - Salt Creek. What operating restrictions, technical specification

,

requirements, etc. will be placed on the plant, as well as the
| <

meteorological monitoring instrumentation, to restrict these

[ OE ther=al releases?,_

{
.

_ - _ _ _ _ - _ _ _ _
- ' -
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Page 2

i- 2. Section 5.9, " Radiological Impacts" discusses the radiological
impacts of routine and postulated accident conditions, and the
applicants proposals for ics ALARA programs. The staff indicates
that its occupational dose estimates are based on annuel average
occupational doses for other BWR's to date. The staff also
indicates that actual values could be two to three times higher,

tl which are still within the limits of the current 10CFR Part 20.3, What considerations or assessments have been made for these
evaluations in light of the proposed revisions to 10CFR 20?
Since the containment design has several different design features
compared to other operating BWRs, (e.g. suppression pool indirectly
open to refueling floor area) what ALARA approaches will be taken
by the applicant during events like relief valve releases and
other small break incidents within containment?

3. Section 5.94, " Environmental Impact of Postulated Accidents",
specifically addresses plant accidents and their impacts. in

g light of the guidance f rom NRC Regulatory Guides and NRO NUREGs
~

on Post TMI-2 requirements, which source terms and related
assurptions have been used for this plant design in considering

| Design Basis Accidents and small break loss of coolant accidents?

Thank you for the opportunity to review the Clinton Draft Environmental
Statement - Operating License Stage. Your consideration of the above comments
is appreciated.

Sincerely,

n ,- . - -
-

4 . 7,'O st. .. /e
~

,.

Philip F. Gustafson, Director
Department of Nuclear Safety

PFG:RWD jt

cca Gary N. Wright
Roger Dettenmeiar

L

___ -______ . _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _
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|
Uruted States sod Springer Federal Building i

copermnt of Cc" " 301 North Randolph Street
D'#' * Champaign, IL 61820

February 18, 1982

James R. Miller, Chief
Standardization and Special Projects Branch
Division of Licensing
U.S. Nuclear Regulatory Consnission
Washington, D.C. 20555

Dear Mr. Miller:

The draf t environmental statement for the Clinton power station, unit 1
(NOREG-0854), has been reviewed by our field office. We suggest that a
statement be included in section 4.2.2 that addresses the management of
agricultural land to control excessivs erosion.

We have no other comments at this time.

Sincerely,
o Q :

Y ,|
| ' C) 9o Y,

k ws . .) .| "rt ~ ! ;

AUGUST J. DORNBUSCH, JR.
Acting State Conservationist ( I

(Q
-

FEB 221992:= C.
cc: 9j s artas muet essar-
Roger Rowe, AISUCD, Marseilles, IL j, N J Evd 1

"John Rowley, IDOA, Springfield, IL g
Ron Darden, IDOA, Springfield, IL d

Don Manecke, Orion, IL A | 9
Holtselaw, A4
Phipps-Coetsch, A4
N. Berg, Chief SCS, Washington, D.C.
E. Pope, Director, MTSC, Lincoln, NE

Coo 3
$%
/

EEVOSS:sbs:6/4
A n. s c- s .
UU !.".::0'.*a~.

8202230132 820218
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ILLINOIS Environmental P'rotection Agency'

pmn 2200 Churchill Road, Springfield, Illinois 62706.z__.y 'y'-

!D2 C2 kJ , e,''

$'[217/782-3397 e
g,cesreas M
EB22February 19, 1982 g

$b. A\it3Mr. J. H. Williams, Licensing Project Manager vs tStandardization & Special Projects Branch
U. S. Nuclear Regulatory Comission
Washington, D.C. 20555

Dear Mr. Williams:

The purpose of this letter is to coment on the Draf t Environmental Impact
Statement related to the operation of Illinois power Company's Clinton
Power Station Unit No.1 (Docket No. 50-461).

The Illinois Department of Conservation and the Illinois Department of Public
Health have indicated to us that the possible presence of pathogenic amoebae
(Nyglaeria fowleri) in Clinton Lake could present a health risk. In view of
this potential problem, we request that you consider including a risk evaluation,
appropriate mitigation measures and the need for monitoring in ycur final
environmental impact statement.

A ncerely ~

'IJ y,
Richard J. ,Carlson '

Director '
Illinois Environmental Protection Agency

cc: Illinois Department of Conservation
Illinois Department of Public Health
Illinois State Clearings.ouse

RJC:KRR/kj

(oo')
s

]. 6

8002230207 920 19
PDR ADCCK 05000
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h
IIllinois 1 Departmentof Conservation

^

life cndland together'

6o5 WM. G. sTR ATToN BUILDING e 400 SOUTH SPRING sTRE ET e SPRINGFIELD 62706
CHICACO op Fact - Room 100.160 No. L AsALLE 60601
David Kenney. Director e James C. Helfrich. Assistant Director

February 19, 1982 7
* 4

9
4

Mr. J. H. Williams <
Licensing Project Manager ECEPe"ED -

Standardi:ation and Special Projects Branch ! FEB 2 12
U.S. Nuclear Regulatory Comission 92 a cea,,e.,2 ;gb, -

"- u g o E,",* f
Washington, D.C. 20555

C>
Dear Mr. Williams: .

~
A s

The Department has completed its review of the Dece.._. al Draft
Environmental Statement related to the operation of Clinton Power Station,
Unit No. 1, Docket No. 50 461.

As stated in Section 4.2.2 and 4.2.3, the Departnent and Illinois
Power Company have reached agreement whereby 10,420 acres of the site has
been opened to public use for year-round recreational activities including
boating, fishing, hunting, camping, picnicking, wildlife viewing, hiking
and othcr water sports. The Department is appreciative of Illinois
Power Company's cooperation in providing these recreational facilities
and opportunities to the citi: ens of Illinois.

As managers of these recreational facilities, we wish to bring to
your attention the following infomation/ problems / issues which we have
encountered, or have Lecome aware of, since the issuance of the Final EIS-
Construction Phase in 1974 hhile we believe it is ir:portant these items
are included in the final EIS-Operational Phase because of their relevance
to the area's natural r:xurces and the public's use and enjuvment of these
resources, we do not believe they should deter from the anticipated issuance
of an cperating license to the Illinois Power Company for .the start-up and
operation of the Clinton Power Station, Unit 1. We are also confident that
continued discussions between Illinois Power and the Deparment will lead
to mutually satisfactory resolution of the problems / issues discussed here.
These items are as follows:

. According to the Forward (p. XV) of the draft EIS, the purpose
of the document is to report relevant new infomation that has y
become available subsequent to the issuance of the Final
Environmental Statement-Construction Phase and to identify
unresolved environmental issues or surveillance needs which are M
to be resolved. The Forward further states that no unresolved ;

issues have been identified in this DEIS for the case of Clinton
Power Station. The only surveillance needs identified were /[
the monitoring of fog and ice and the temperature at the discharge
point and at Salt Creek downstrea:n of Lake Clint(sn.

820:230639 8:0219
PDR ADOCK 050C0461
D PDR
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Mr. J. H. Willians 2 February 19, 1982

Re probable occurrence of pathogenic amoebae (hyglaeria fowleri)--*

in the themal discharge from the Clinton Power Station is a
potentially serious issue which we believe shculd be addressed
in the final EIS and an issue which may require monitoring
after plant operation begins in early 1983.

ITwo studies (Tyndall et,al. 1981 - 1RI ; Tyndall et al. 1981 -
2NRC ) which tested for the presence of pathogenic amoebae between

cooling waters of northern and southem electric pcwer olants and
control lakes in those areas both reported a statistically
significant association between the presence of the thermophillic
pathogenic amoebae and artificially heated water in northern
states. Ne are particularly concerned because of four cooling
lakes examined in Illinois during the course of those studies,
three tested positive for the presence of pathogenic arcebae.

Re recreational plan for Clinton lake was developed in conjunc-
tion with the Department and includes plans for a publicg| swiming beach and bathhouse in the area of thermal influence,
and allcws water skiing throughout the thernal discharge :ene.
Summer temperatures in the discharge :one and at the beach areg
predicted to be within the range of 30-40 C, the range at
which other northem cooling lakes (including three from Illinois)
were found positive for the pathogen. Clinten lake was opened to
swiming and water skiing activities in 1979, so a historical
pattern of use and econcmic development of the area has a!resdy -
been established.

Since the pathogenic amoebae is usually centracted by inhaling
water through the nasal passages, participation in these
activities may present potential health risks to individuals
using Clinton Lake for these and other water-contact recreational
purposes after plant start-up and ther=al input begins in early
1983.

To guide us in our resolution of these concems, we are soliciting
expert opinions from knowledgeable persons and agencies both in
and outside of Illinois regarding potential public health risks, if

,

any, to individuals using Clinton and other Illinois cooling lakes<

for various types of public recreation. We have held discussions

ITyndall, R. L., E. Willaert, and A. R. Stevens, 1981
Pathogenic amoebae in pcwer plant cooling lakes. Final Report to
Electric Power Research Institute. EA-1847. Research Project 1314-1.

hdall,R.L.,E.Willaert,andA.R.Stevens,1981
Presence of pathogenic amoebae in power p1 sat cooling waters.
Final Report for the period Octcber 15, 1977, to September 30, 1979.
Oak Ridge Naticnal Laboratory Pub. No.1623 prepared for U.S. Nuclear
Regulatory Ccamissicn.

. - _ _ _ _ _ _
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Mr. J. H. Williams 3 February 19, 1982

with the I111dois Environmental Protection Agency and the
Illinois Department of Public Health. Based on these discussions

~

to date, it is our understanding that direct water contact,
e.g., swiming, skiing, etc. may result in a very small risk
of contracting a severe fom of meningoencephalitis caused by

I{ the amoebae Naegleria. Growth of the pathogenic fem of this,

organism is ennanced by.wam temperatures, such as may occur
after the plant becomes operational, and direct water contact
under such conditions may result in a risk of acquiring this
infection at a rate which a staff member of the Centers for
Disease Control of the Public Health Service has estimated at
less than 1 in 2.5 million persons. We will continue to
monitor new infomation as it becomes available and we are
available for further consultations concerning this issue.

F- . In Section 4.3.4.2, p. 4-20 an annual stocking program is
implied with regard to walleye, hybrid striped bass and tigery{ msky. These supplemental stockings will not necessarily be-

annual, but will be governed by management needs and fish
availability,,

"" . It should be noted in Section 4.3.5, p. 4-21 that a river otterp3 - track and slide was discovered in February of 1977. De river
otter is an Illinois threatened mamal..

F . In Section 5.3.1.1, p. 5-2 it is stated, "During an average year
, the September flow in Salt Creek downstream of Lake Clinton will

consist only of the minimum reservoir release of 142 L/s (5 cfs)."
True, the low flow of record was an estimated .6 cfs at the dam
(.7 at the Rowell gage x .886)1 and the 7-10 flow is an estimated
2.4 cfs at the dam site. nese flows, by definition, do not even

4 approach an annual frequency and do not represent September flows.
ne average monthly flow for Septenber, 1970-77, was 93 cfs at-

Rowell, an estimated 86.8 cfs at the dam site. He mini:ars
release stated in the DEIS in effect is 5.8% of the naturally
occurring flow. De 5 cfs release approxmates the lowest one day
flow occurnng in the gi ht Septembers, 1970-77 - a flow of 5.1e
cfs on September 7,19eo - a flow occurring once out of 240
September days..

Since filling of the lake was completed in May,1978, flow-

releases have frequently and for extended periods been 16.8 cfs or
less - 50% of water year 1980, 30% of water year 1979, and 34% of

' 5 -- water year 197s after May, or 39s of the time. Prior to dam
construction, a flow of 16.8 cfs or less was experienced only
23.5% of the time. It is reasonable to assume that this 66%
increase in duration of lower flows has already impacted Salt'

A Illinois Power's multiplier to convert Rowell gage readings to dam site
readings.

<

_ _ _ _ _ _ _ - - - _
.. - . .. . .
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Mr. J. H. Williams 4 February 19, 1982

Creek below the dam. However, flows of 5 cfs have not yet been
experienced since lake filling, although 8-11 cfs ruleases have
been comon (24.3% of the time) with up to 21 days duration.
During September, 1978-80, 51% of the flow releases were in the

45 - 8.9 - .6 range, with up to M days duration, and releases we n
less than 8.0 cfs only 3% of the days.

At this time we lack the instream flow studies needed to recommend
scheduled flow releases; however, we believe they should approximate
19 cfs to minimi:e fishery impacts downstream. The Department
intends to work with Illinois Power to clarify and resolve the
reservoir release questions.

i

. The Department takes exception to the concept of the need for
... forced dispersal of waterfowl from the area by repeated"

disturbance using aircraft, boats, and other scare tactics...."
as a result of inadequate food sources (p. 5-11, Sec. 5.5.1.1).2

,f - We are of the opinion that no such action is warranted inasmuch as
traditional migration patterns will dictate that in periods of
food supply shortages, waterfowl will continue on their southerly
migration.-

. We recomend clarification of line 12, paragraph 2, p. 5-11,"

,

, 7
L.

Section 5.5.1.1. Does " development of disease pathogens" refer!

to wildlife diseases or human diseas:s?
L

f* . In Section 5.5.1.2, p. 5-11 a discussion of periodic clearing of
vegetation along transmission lines and rights-of-way is
presented. It should be noted that in this Department's opinion

' hand triming, cutting and use of herbicides are all viable
,$ - methods of accomplishing this task. We recognize the effectiveness

of certain herbicides for brush control and where applicable utili:e
.

them to create early successional habitats conducive to upland
birds and mammals and see no reason to prchibit their use
(FES-CP4.5.2., Item Sb).

~. Section 5.5.2, p. 5-11 discusses potential impacts on the aquatic
ecosystem. We note there is no discussion cencenting the loss of
predatory fish (particularly walleye, hybrid-striped bass,.and tiger
nusky) over the spillway during the periods of high water. These
=pecies do not reproduce naturally in the lake and must be restocked
each year at considerable expense. During 1981 the Department
estimated that more than a thousand hybrid-striped bass in the 5 to
6 pounds range escaped over the Clinton I.ake Spillway. The loss of

4a these supplementally stocked predatory species can be prevented by
I spillway screening. Spillway screens would insure that these large""

,

i predators stay in the lake where they are a major asset and prevent
them fitm entering the stream where they may have an adverse impact ;

on other stream fishes. We are aware spillway screens may pose
other management problens; therefore, full discussions between
Illinois Power a:vi our Department are anticipated before a strategyr

| for problem resolution is derived.

|

_ . . __
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Mr. J. !!. Williams 5 February 19, 1982

y F . We recomend deletion of " sport" in line 3, p. 5-12. The

10 "L sentence would then read, "as part of the fishery manage:nent .. .".

F. In Section 5.5.2.3, 2nd paragraph, p. 5-12 the ter:n " stocked

# g _L
game species" is used. We would reconnend that this be changed
to " stocked experimental species".

The Department appreciates the opportunity to ccernent and we-look fonard
to receiving copies of the final EIS.

ncerely,4N
David Kenney

DK:Rhl.:ss

cc: Illinois State Clearinghouse
Illinois Power Co. - Gene Robinson
Illinois Environmental Protection Agency
Illinois Depart:nent of Puolic flealth

|
1

:
,

_ . . _
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/UINDIS POLVER CUAIPANY
^

_ 3_39y_L
500 50UT*4 27TH STREET. DECATUA. ILUNotS 62525

February 19, 1982

Mr. James R. Miller, Chief
,

Standardization & Special Projects Branch
Division of Licensing
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Co= mission
Washington, D. C. 20555

Dear Mr. Miller:

Reference: Letter 12/28/81, J. R. Miller, NRC to L. J. Koch. IP,
Subject: Issuance of Draft Environment Statement for
the Clinten Power Station, Unit 1-NUREG-0854.

This is in reply to the referenced letter. Illinois Power
Company has completed its evaluation of NUREG-0854, " Draft En-
vironmental Statement Related to the Operation of Clinton Power
Station, Unit No. 1." Attached are our comments for your con-
sideration relative to your issuance of the Clinton Final Environ-
mental Statement.

Please do not hesitate to contact us if you have any questions
concerning our comments.

Sincerely,

',' h /
'

,

G. E. Wuller
Supervisor - Licensing
Nuclear Station Engineering j

GEW:mr

cc: Mr. J. H. Williams, NRC Clinton Project Manager
E h NRC Environmental Engineering Lranch
Mr. H. H. Livermore, NRC Resident Inspector

_ - _ _ _ _ _ _ _ _ .
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ATTACHMENT February 19, 1982

Illinois Power Company Comments On
Draft Environmental Statement
Related to the Operation of

Clinton Power Station Unit No. 1 (NUREG-0854)

This attachment includes all the comments made by Illinois Power Company
on the U. S. Nuclear Regulatory Commission's Draft Environmental Statement,
related to the operation of Clinton Pcwer Station, Unit No.1 (Docket No. 50-461-
NUREG-0854, December 1981). The comments are prefixed by the page number, sec-
tion number and paragraph, as applicable, of the Draf t Environmental Statement
to which they refer.

1. Page 111. Lines 17 - 20

This sentence states, "under certain meteorological conditions, the
plant will have to be operated at reduced power levels..."

To present an accurate and fair abstract, "certain meteorological
conditions" should be further qualified. The applicant provided
information (CPS-ER-OLS) that indicated these conditions can be
considered the one in 50-year drought.

The applicant also provided information that the thermal standards are
based on thermal modeling results based on conservative assumptions. There-
fore, we propose the subject sentence to read: "Under certain meteorological
conditions (1 in 50-year drought), the plant may have to be operated at re-
duced power levels based on the results of thermal modeling."

2. Page vi, Item 4a

The reference should be changed f rom Illinois-Missouri Power Pool to
Ill-Mo Pool.

3. Page vi, 4c

"All the water for operating the plant will como from Salt Creek."
This statement is incorrect and should be modified to read, "All
the water for operating the plant will come f rom Lake Cl!.nton."

4. (A.) Page vi. 4f

We propose the sentence read. "Under certain meteorological conditions
(1 in 50-year droueht), the plant may have to be operated at reduced
power levels based on the results of thermal modeline."

(B.) Page vi, Item 4h

See IP comment #31 (page 6) regarding conclusions from drainage study.

5. Page xv. 3rd paragraph Line 11

"...two surveillance needs.... temperatures at the discharge point =

and at Salt Creek downstream of Lake Clinton."

It is our current understanding that the NRC does not institute OL

-1-

t
<

- - - -
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conditions that are to be monitored or tracked by another federal

I or state agency. In this instance, discharge temperatures to the
lake and Salt Creek are carefully considered when the Illinois
Environmental Protection Agency issues an NPDES permit for this
facility. Therefore, NRC should delete these surveillance needs
in order to avoid potential conflicts with other agencies' require-
ments and to avoid regulating an area which is the principal con-
cern of another agency.

6. Page 2-1, 2nd paragraph
|

f; it is stated that the 1960 initisi in-service date for Clinton Unit
I was based on an expected annual average rate of peak load growth for ,

| 1975-1985 of 10%. After reviewing past peak load forecasts, we were
unabic to confirm that a growth rate as high as 10% was ever forecast.

1

| 7. Page 2-2, 1st paragraph
|

In the NRC's production cost analysis it was assumed that all re-
placement energy would be produced by coal-fired units in the
event that Clinton Unit I was not in operation. Our production
cost analysis shows that some of the replacement energy would be
produced by oil-fired units.

8. Page 2-4 Section 2.4, 4th paragraph

The reference to Illinois-Missouri Power Pool should be changed eo Ill-
Mo Pool.

I

9. Page 4-2, 2nd and 3rd paragraphs

A. In paragraph 2: " Unit 2 reactor building" should read " Unit 2
containment building."

B. In paragraph 3 it is stated that "The heater bay has been located
along the northwestern side of the turbine building (ER-OL, p. 3.1-1)

) rather than the northeastern side."

The heater bay was never located or intended to be on the north-
east side of the turbine building. There was a typographical
error in the CPS-ER (Construction Permit Stage).

L 10. Page 4-4, Section 4.2.3 Water Use. 2nd paragraph, first sentence, add:

"... waterfowl hunting and other water-based recreational activities."

11. Page 4-5, first three lines

To provide a more accurate statement ~. use the following: " Groundwater
use by the project will be limited to the Clinton Power Station
Visitors Center and recreational areas during operation. Use of

; groundwater at these locations will be minimal and should have no
ef fect on local or regional hydrology."

<
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|

12. Page 4-6. Section 4.2.6.1 Chemicals

Makeup and Potable Water Treatment

Plant makeup and potable water will be taken from 1.ake Clinton and
then treated by prechlorination, clarification and solids removal --
using alum or sodium aluminate and a co.pulant aid, lime softening, and sand
filtration. Plant makeup water will undergo further treatment using

|
carbon filtration and demineralization (CR-OL, Secs. 3.3.4.1 and 3.6.2).

1

13. Page 4-6, Section 4.2.6.1, 2nd' paragraph

This paragraph should be rewritten to more accurately describe this
treatrent facility. Our suggested rewrite follows: 1

" Wastes generated during backwash cleaning of the sand and carbon
filters, removal of sludge from the clarification basins, lime
softener blowdown, and demiaeralizer regeneration and condenser
cleaning will be routed to two wastewater treatment ponds, located
southwestoftheplantnea{mtheedgeofgakeClinton,withatotal3 (5.0 x 10 gal). The supernatantcapacity of about 1.9 x 10,

" ef fluent f rom the vastewater treatment ponds will be neutralized by ;
addition of acid, caustic, or lime and then sand filtered before

discharge to Lake Clinton. If the quality of wastewater does not
meet NPDES ef fluent limitations (Appendix B) provisions have been
made for routing the sand filter effluent back to the wastewater
treatment ponds. The sludge collected in the wastewater treatment
ponds will be dredged es necessary and transported offsite to a
licensed landfill (ER-Oi., Sec. 3.6.4). Although the wastewater
treatment ponds will not be lined, infiltration of seepage from the
ponds into the aquifers in the vicinity of the station will be
impeded by the low permeability (less than 10-5 cm/s) of the rock
and soils in the site area (ER-OL. Sec. 2.4.3.4)."

14. Page 4-7, Scale Control 2nd paragraph, line 5

"...the sedimentatiot. ponds..." are more accurately described as
"a single wastewater treatment pond."

15. Page 4-8, Section 4.2.6.2, 2nd paragraph

In the last sentence 1955 is stated as having the " hottest summer" i

in 23 yeers of record. The 1955 meteorological conditions correspond
to the 1 in 50-year drought. |

,

16. Page 4-12, 4.2.6.3, Sanitarv Wastes

Several design capacities have been changed. Thus, this paragraph
should be rewritten as follows:

| **The sanitary waste treatment scheme given in Section 3.7.1 of the
FES-CP remains valid. The only change is the design capacity, which

-3-
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has been increased from 142 m / day (37,500 gal / day) to 161 m3/ day3

(42,500 gal / day), primarily to meet the needs of an increased labor
350force. The normal operation work force is expected to be about

people for one-unit operation (ER-OL, Response to Question 310.1).
The staff has determined that based on a water usage rate of 1.5 x
10 m3/s (35 gal / day) per person (Ref. 13), the design capacity of,

the sanitary system is sufficient."

17. Page 4-12 Section 4.2.7 Power-Transmission Systems

Change the last sentence to read: "The three power transmission lines
, which have been added have a total length of about 92 km (57 mi), and

the associated corridors oc:upy approximately 367 ha (906 acres)."
/

) 18. Page 4-16. Table 4.4
/

Nitrate is monitored and should be added to the list of nutrients.

19. Page 4-17, Section 4.3.3.1

Average minimum temperature in January is given as 6*C(35*F) andA.
average maximum as 32'C(50'F) in July.r

These should be changed to: " Average minimum temperature in
January is -6'C(21*P) and average maximum as 32*C(90*F).

B. It is stated that: Tornadoes, have been reported in Illinois
"404 times during 1953-1971. Thus an average of 21 tornadoes
per year can be expected statewide."

It is customary to use longer period of data when reporting
) such weather phenomenon. An average of 10 tornado occurrences

per year were reported based on the period of record 1916-1969.
The reference for this data is: J. W. Wilson and S. A. Chagnon,

Jr. " Illinois Tornadoes," Circular 103, Illinois State Water Survey,
g

Urbana, Illinois, 1971.*

20. Page 4-19, Section 4.3.3.2, paragraph 3, lines 7 and 8
)
!

This sentence implies that the federal NAAQS (.12 ppm) for ozone
is frequently exceeded'nen it is the state standard (.08 ppm) that
has several exceedances. The sentence should read: "For ozone.
the houriv Illinois standard is frequently exceeded. however, the
federal standard is never exceeded."

21. Page 4-20, 4.3.4.2 Aquatic Section, 2nd paragraph, line 5

Reference to weedy areas should be modified as follows:

" Weedy areas are scattered throughout the shallow sections of the
lake but beginnine in 1980 and during 1981 major portions of these
weedy areas have naturally receded and no longer exist. Even with

reduced weedy areas, the brushy areas provide preferred habitat for
several fish species and thermal refuges will be available for the

/ -4-
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i

maintenance of fish populations during maximum thermal discharge
periods (Sec. 5.5.2.3)."

22. Page 4-20, 4. 3.4.2 Aquatic Section, 3rd paragraph, 2nd sentence

This sentence should be rewritten as follows: "A stocking program
to maintain the recreational fishery in the lake has been established
under the management of IDOC subject to the approval of the applicant."

The word " annual" has been deleted as it does not accurately describe
the stocking program. Fish will be stocked in response to management
plans for each species and in response to the availability of fish.

23. Page 4-20, 4.3.4.2 Aquatic Section. 3rd paragraph, 4th line

Insert "experittental" af ter " Stocked" and elsewhere to read:

" Stocked experimental game species include the tiger musky (northern
pike x muskellunge), walleye and the striped bass x white bass
hybrid. Since these hybrid species are infertile and natural
reproduction is not expected to maintain the walleye population, the
experimental game species may be restocked depending on the outcome
of their introduction to a cooling lake."

It should also be noted that Illinois Power expects, based on other
cooling lake situations, to have a self-sustaining population of
native species in addition to the " experimental" species. Both of
these groups of fishes will provide for a diverse sport fishery in
Lake Clinton.

24. Page 4-22, Section 4.3.7

Change:

A. "Clinton (1980 population 7953)" to "1980 population 8014"

B. " Farmer City (1980 population 2225)" to "1980 populacion 2252"

C. "Dewitt County grew by a total of 970 persons Jrom 1970 to 1980
{from 16,975 to 17.945 persons" to Dewitt County grew by a total ;

of 1,133 persons from 1970 to 1980 f rom 16,975 to 18,108 persons"

D. "k'eldon (1980 population 543)" to "1980 population 5_31"31 I

25. Page 4-22, 3rd paragraph, 1st line

This sentence needs further clarification since all " sites" are still
on the station property. We suggest the following: "Six of the 18
sites described in the 1973 report remain essentially undisturbed on
the station property."

26. Page 5-2, 5.3.1.2 Groundwater

To provide a correct statement, please modify the first sentence as '

4
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follows: " Groundwater will not be used during station operation except
at the Visitors Center and in recreational areas."

27. Page 5-3, 3rd paragraph, 6th line

Add "if discharged without prior treatment" after "in the lake."

If treatment is conducted or if another condenser cleaning agent is
used, then the sentence in lin,es 6, 7, and 8 is not applicable and
should be deleted. Regardless, the NPDES limit of 0.1 mg/l is in-
correct; it should be 1.0 mg/1.

28. Page 5-4. Table 5.1. Table Title

Change " settling pond" to wastewater treatment ponds or place a footnote
at bottom of table to read " wastewater treatment ponds."

29. Page 5-5 Groundwater

The applicant is presently conducting groundwater monitoring for lake
water intrusion at 10 locations: 3 on the site and 7 off-site. Water
wells at the various recreational areas are also monitored during the
season (about April through November). No monitoring of groundwater
at the wastewater treatment pond is being conducted.

If well monitoring for lake water intrusion is to be continued during
the operational phase, the applicant requests this requirement be
placed in the environmental protection plan (EPP) rather than in the
FES. Future developments may dictate modifications to this monitoring
program. It seems more appropriate to place these types of monitoring
requirements in the EPP with other environmental requirements.

30. Page 5-5, 5.3.2.2 Thermal, 1st paragraph, last sentence

This statement should be changed to indicate these are modeled
conditions and the station 59jr have to be derated in this
" worst summer for the period of record." The sentence should read
as follows: "The staff has subsequently determined, based on modeled
conditions, that under 1955 metcorological conditions (worst summer for
the period of record), Unit 1 may have to be operated at reduced power
(78%) f or several days during the summer. . ."

31. Page 5-9, 1st full paragraph

This paragraph needs to be updated. A study completed by M & E/ Alstot,
March & Guillou, Inc. for Illinois Power Company, dated July,1981,
addresses the upper Salt Creek drainage concern. The conclusions of that
study are:

" Principal results of the five year gaging program, three years in the
pre-construction phase and two years in the post-construction phase,
are summarized as follows:

1. Information provided in Sections "B" and "C" contained
in this report specifically shows that the channel

I
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improvements and the maintenance of reservoir levels have,
for rates of. stream flow which occurred in the five year
period, had the following results:

a. On Salt Creek in the vicinity of the Iron Bridge ~

gaging station, the elevation of flood flows has
been reduced from a small amount to as much as 1.2
feet. In no case is there evidence that the Clinton
Reservoir has inbreased flood levels.

b. On Trenkle Slough, the channel improvements completed
at no expense to the Trenkle Slough Drainage District,
have resulted in a general lowering of rater surface
elevations, and at high flows the amount of lowering
of the water surfaca exceeds two feet.

c. On Salt Creek, in the vicinity of Farmer City, the
elevation of the flood flows has been reduced between
2.5 and 4.0 feet, with the larger number pertaining
to the higher flood flows. In no case is there
evidence that the Clinton Reservoir has increased flood
levels.

2. The work performed under the agreement dated December 2,
1976 between Illinois Power Company and Trenkle Slough
Special Drainage District has accomplished its stated
objectives in improving the efficiency of the District's
drainage system and of fsetting any possible adverse
effects of the Clinton Reservoir thereon."

The information from this study will be included in a forthcoming
Supplement No. 3 to the Clinton Environmental Report-Operating License
Stage (CPS-ER-OLS) to provide some additional updating information.

32. Page 5-10, 2nd and 3rd paragraphs

Illinois Power has already committed to resolve fog problems with
IDOT. Therefore, the NRC should not make requirements that are poten-
tially conflicting with what the state may require, especially with re-
spect to specific recommendations on mitigative measures.

- 33. Page 5-11, 1st full paragraph regarding waterfowl dispersion

Since the lake will be open to fishing and waterfowl hunting during
winter months once CPS becomes operational, we can foresee no reason

to use additional " scare tactics" to move waterfowl. The recreational
users with boats will disperse the waterfowl.

34. Page 5-11, 2nd half of ist full paragraph, regarding disease pathogens

A state agency (IDOC) has accepted responsibility to manage the
recreational facilities at Clinton. This would include waterfowl
disease outbreaks if they should happen to occur. The IDOC has

-7-
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prepared a waterfowl disease contingency plan for the lake and the
applicant stror. gly believes the NRC should not make additional or

| potentially conflicting requirements in this area. Therefore, the
requirement should be deleted as a state agency is already active
in this area.

35. Page 5-11, 5.5.1.2 Transmission System

The FES (CP stage) prohibits brush spraying of transmission lines
on recreational lands at Clint'on (page 4-13). Section 5.5.1.2 does
not change this unnecessary requirement despite our proposed modification
in the ER-OLS and our letter specifically requesting modification to
the construction permit. Complete references are:

1) Page 5.5-1 and 5.5-2. Section 5.5.2 Vegetation Control CPS-ER-OLS,

2) Letter from L. J. Koch (IPC) to Dr. H. R. Dencon (NRC) dated
August 31, 1981, U-0286, L20-81(08-31)-L.

It is therefore requested that these changes be incorporated into
this section of the FES so brush spraying under transmission lines
on recreational lands is allowed.

36. Page 5-12, top paragraph continued from page 5-11. Line 2

Sentence should be reworded as follows: " Additionally, impingement

losses that will occur mar be partially of f set by stocking of forage
and game fish if needed as part of the sport fishery management pro-,

gram for the lake."

37. Page 5-12, 1st paragraph regarding NPDES permit

The Illinois Environmental Protection Agency has jurisdiction over the

NPDES permit for the station; therefore, this statement should be
deleted.

38. Page 5-12, last sentence

This sentence should be deleted. The experimental game species have
been stocked to evaluate their potential to provide an additional
sport fishery in a' cooling lake and to study their temperature
tolerances under actual field conditions. A reevaluation of the fishery
management plan after thermal addition will address the desirability
of a continued stocking program for these species.

39. Page 5-13, 1st paragraph, last sentence
|3 |

" Stocked game species" has been used by the staff to mean the
experimentally stocked species throughout this statement. In this

j instance, " stocked" must be changed to " native" as the experimentally ,

f stocked game species may not be stocked in the future, depending on |

|
the future fishery management plan objectives and the success of the

' experimental species in a cooling lake environment.

-8-
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40. Page 5-13, 1st paragraph, 4th sentence

This sentence should read: "Although more thermally sensitive species
may be adversely affected during hot weather, the ecological balance of
the lake will not be affected."

41. Page 5-29, 2nd paragraph I

The radiological monitoring programs have been designed and im-
plemented for CPS Unit I with the cognizance of the NRC Regulatory
Guide 4.1, Rev.1, " Program for Monitoring Radioactivity in the En-
virons of Nuclear Power Plants" (Ref. 46), and considering the guidance
contained in the Radiological Assessment Branch Technical Position. Rev.
1. November 1979, "An acceptable Radiological Environmental Monitoring
Program" (Ref. 47).

i

42. Page 5-29. 5th paragraph

Change first sentence to read: "The applicant states that their
Radiological Environmental Monitoring Program has been patterned after
the Branch Technical Position of the U.S. NRC, "An Acceptable Radio-
logical Environmental Monitoring Program." dated March,1978."

43. Page 5-30. Table 5.6

Several minor revisions to the table are in order as listed below.
This changed information will be included in the forthcoming Supple-
ment No. 3 to the Clinton Environmental Report - Operating License
Stage.

1) for air sampling method - add: "at 41 locations."

2) For wellvater sample method - change three locations to two.

3) Add: Drinking water - one location - same parameters and sample
frequency as wellwatet.

4) For fish - change sample method to: "Electroshocker/ Net, one
lo:stion."

44. Page 5-37, 1st paragraph. 4th sentence

This sentence should read: "The secondary containment gas control
boundary which includes fuel building and parts of the a siliary
building. encloses the primary containment, the spent fuel pool, and
other auxiliary equipment."

45. Page 5-60, 3rd paragraph, reference to acid rain

There exists no scientifically proven evidence which supports the
theory that sulfur dioxide emissions cause acid rain. There is no
firm evidence that rain has become more acidic over the past 30
years either. Therefore, the staff should not conclude that sulfur
dioxide emissions " lead to environmental and ecological damage through

I
; -9-
1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



. . - _ _

e

A-31

-

i

the phenomenon of acid rain."

46. Page 6-4, 6.4.1, 2nd paragraph

Any potential limitation on power output based on thermal discharge
criteria must be qualified as possibly occurring in the 1955
modeled case, which was the worst in 50-year drought example.

|
,

I

|

i
|
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REPLY TO ATTENTION OF
o c)

("
Mr. J. H. Williams EECEP/tg g
Licensing Project Manager 9-

eF33g 33 R91962Standardization and Special ;
s aure. ,,,,y 70Projects Branch r , gp

U.S. Nuclear Regulatory Commissio # A'r1,$78 i

*Washington, D.C. 20555 >

9 / E-NRC-F 06012-Il i

hI J. (82-005-701)
Dear Mr. Williams:

We have completed our review of the Draft Environmental Impact Statement (EIS) i

related to the Operation of Clinton Power Station, Unit No.1 in DeWitt County,
Illinois. This facility will use a boiling-water reactor to provide an electrical
output of 933 megawatts of electricity. Cooling water will be obtained from a
lake which was created by the applicant (Illinois Power Company) when they
constructed a d:m near Salt Creek and the North Fork of Salt Creek. ,

Based upon our review of this draft EIS, we have no environmental objections I

related to the operation of this power plant. The applicant has indicated
.

their intent to comply with existing environmental regulations related to water,
air and radioactive releases. Our Agency previously comented on the draft and
final environmental impact statement for the construction license application
of this power plant. At the time of our review of construction license appli-
cation, we had significant environmental concerns related to the amour:t of
heated effluent discharged to Lake Clinton and Salt Creek, and the potential
for adverse water quality impacts upon Salt Creek below the dam. These concerns
were mitigated by the applicant and our environmental objections were resolved.

A Radiological Emergency Responts Plan has not been prepared for the Clinton
Power Station. The Radiological Emergency Response Plan for the Clinton
Station has not been included in the State plan since the plant is still under
construction. When this plan is available and a test is scheduled, we will
provide comments on the safety and environmental aspects of this plan.

We have rated the draft EIS as LO-1. This indicates that we have no objections
to the operation of the power plant and believe the EIS addresses the environ-
mental issues adequately. Notice of the availability of our comments on the
project will be published in the Federal Register in accordance with our respon-
sibility to keep the public informed of our views on other agencys' projects.
If you have any questions related to our comments, please contact Mr. William
Franz, at FTS 886-6687.

Sincerely yours,

a Barbara Taylor Backley, Chief g)
i Environmental Review Branch
k Plaaning and Management Division

|
I
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4po sr4k UNITED STATES
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- ENVIRONMENTAL PHOTECTION AGENCY
accion v. o

*
230 SOUTH DCARBORN ST

[ c@ caco.nusois sosee

_ERTIFIED MAILC

RETURN RECEIPT REQUESTED

Mr. Larry i Idleman
Director of Environmental Affairs DCT 211977
lilinois Power Company
500 South 27th Street
Occatur, Illinois 62525

Re: Request for Modification of
NPDES Permit No. IL 0036919_
Clinton Power Station

Dear Mr. Idleman:

The U.S. Environmental Protection Agency has examined the request
in your letter of August 23, 1977, for the modification of the
above referenced NPDES permit. Our final determination is to
modify the permit as follows:

1. Outfall 002 has been deleted.

2. The limitations for outfall 003 have been revised. j

Because the revisions made in the pemit are minor in nature, no
fomal public notice of the modification will be issued.

Enclosed is a copy of the modified permit. This permit is effective
30 days from the date of signature and it supersedes NPDf5 Pemit
No IL 0036919 dated September 30,1975 4,/am [f//f/77,f

Very truly yours,

<t /"
Dale S. Bryson, Acting Director
Enforcement Division

Enclost '
Modified Permit

ec: Mr. T. McSwiggin, Illinois Environmental Protection Agency, w/ Permit

I
- .
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Permit No. ILOO36919

Application flo, ILOO36919

AUTHORIZATIO!! TO DISCHARGE UtiDER THE

NATI0llAL POLLUTANT DISCHARGE ELill!!!ATI0ft SYSTDi

In compliance with the provisions of the Federal Water Pollution
Control Act, as amended, (33 U.S.C.1251 et scq; the "Act").

.

ILLitiOIS P0'4ER C011PNiY

is authorized by the United States Environmental Protection Agency Region V,

to discharge from a facility located at the Clinton Power Station
Clinton, Illino4

to receiving waters named SaltCrcok(LakeClinton)

in accordance with effluent limitations, monitoring requirements and
other conditions , set forth in Parts I, II, and III hbreof.

.

This pemit and the authorization to discharge shall . expire at
midnight, July 31, 1930 Per:nittee shall not discharge after the.

above date of expiration. in order to receive authorization to discharge
beyond the date of e/piration, the pcmittee shall submit such
infomation, foms, and fees as are required by the Agency authorized to
issue it? DES permits no later than 180 days prior to the above date of
expiration.

This permit, m dtfied in accordance with 40 CFR 125, shall'become
effective 30 days frcm this date of signature end supersedes f!PDES Permit
nuraber ILOO36919 dated September 30, 1975

Signed this DCT 211977/

.

Acting Director, Lniorcement Divisien

i

. ,

- - . , . .
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| Permit No. 11.0036919

PART I AS MODIFIED

-A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

d untti the expiration date
Curir.g the period beginnink en the effective date of this pemit.to discharge from outfall(s) serial numbeks)lasti001- anitary Waste Discharge; the permittee is authorize

Such discharges shall be limited and monitored by the permittee as specified belcw:

EFFLUENT CHARACTEIIISTIC_ DISCHARGE LIMITATIONS M0'41TORING REQUIREMENTS ,

'

kg/ day (lbs/ cay) Otner Units (Specify)
Measure:nent Sample ,

Daily Avg Daily Max _ Daily Avg Daily Max Frequency Type

3Flow-M / Day (MGD) Weekly Daily Average- - - '

1 Flow Estimate m
5

E00 10 mg/l* 45 mg/l Weekly Grab-

Suspended Solids 12 mg/,1* 45 mg/l Weekly Grab- -

Fecal Coliform 400 counts /- -

100 ml Weekly Grab

*0r 85% removal, whichever is less.

,

The pH shall not be less than 6.0 nor greater than 9,0
and shall be monitored by weekly grab samples.

There shall be no discharge of floating solids or visible foam in other than trace amobnts.

Saeples taken in compliance with the monitoring requirements specified above shall be taken
at the following location (s): At a point representative of the discharge from the treat:6ent

plant (BODS-samples should be taken prior to chlorination.)

'.''
o

?*

'
y
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Permit No. IL 0036919

FART I
, - T-M' C 22A.. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

During ths period beginning en the effective date of this permit. aad until the expiration datz
the permittoa is.autnorized to discharge freni catfali(s) sertal number (s)lastin[onstruction Ru.off,***aterCO3-,

Treateent and Demineralizer '.|aste,

Such discharges shall be limited and monitored by the permittee as specified teles:

?%

ET UJEi;T CHAP.ACTERISTIC DISCHARGE LIMITATIONS MO:ITC C G RE001EE?II.iS
-kg/ day (1bs/ cay) 0:ner !; nits (Specify)

Measurennt S1:;ie
Daily Ava Daily Max Daily Ava Daily Max F*eo :2Ncv Tv e

3Flew-M / Day (MGD) Weekly Daily An ragt- - - -

Flow Estica:Suspended Solids W. .

15 mg/l Weekly Grab b-

L Oil and Grease 15 mg/l Monthly Greb
, - - -

j

!:
I

.

The pH shall not be less than 6.0 nce greater than 9.0
and shcil be rr.onitored

There shall be no discharge of fleating sclici or visible fccm in other than trace hecur.ts.

Samplcs Ishen in ecmpliance with the tonitoring regatecnn:s specified :bove shcIl be tnen
at the follcwir.g 1ccation(s): At a point representative of the discharge but prior to clxing
with other waste streams.

i

. . _ _ . . . _ _ _ _ _ _ _ _ . _ _ _ _ . _ _,. _ _
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Fermit No. Ilon36919

PART I we rp':"TF

.A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

During the pericd beginning on the effective date of the modification and) lasting until the expir:' ion date,the permittee is autr.orized to discharge from cutfall(s) serial number (s 003-Preoperational Metal
Clegning Wastes

Such discharges shall t e limited and monitored by the permittee as specified beice:

EFFLENT CHAPA0TER!ST!? DISCHARGE LIMITATICNS IG'4ITORING REOUIREMENTS

kg/ day (1bs/ day) Ott:er Units (Specify)
Heasurement Saeple

*
Daily Ave Daily Max _ Daily .tv1 Daily Max Frecuency_ Tvee

3F1sw-M / Day (IGD) - - - -

Daily Total Pump estimate.
Suspended solids 15 mg/l Corposite of two y- - -

Total fron *9I or more crabs m
Total copper [

"

j ,* ,9fj
,

~

.
. .

Total Zinc #
.

Total Fhosphorus (as P) ." d ,7fj |~ ~

-

Ar.mnia (as f1) unicnized
- .

'1. . - 0*02 " a =/
0 & Grease . . _ 15 /1 a = =

4 ing/1 = . .
5 - . .

The pH s'iall not be less than 6.0 . ncr greate-r then 9.0
and shall be monitored by daily grab samples

There shall be no discharge of floating solids or visible foa:n in other than trace ctounts.

' Sa=;1es bke:: in cc pliance with the tonitoring require ient: specified above shall be tsken
|

| at .he fellcaing 1ccaticn(s): at a point representative of the discharge but prior to mixing
with other waste streams.i

*CuringhpchOtcNrp

|

~ _ _- _
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5,'llEC'JLE OF CO TLIAllCEQ C

i 1. The pennittee shall achicyc compliance with the effluent
Jir:iltations specified for discharges in acccrdance with
the following schedule:

.

A. The Illinois Pcuer Company shall submit an acceptable Lake itanagceent'

Plan for approval by the Illinnis Environmaatal Prntection Agency and
the Illinoi, Department of Conservation by Deccaber 31, 1975. Tnis

I plan shall include, but not be limited to:

i 1) Detailed Plans for Control of Nuisance Algae and Aquatic
Itacrophytes;

2) Detailed Plans for Fisheries Itanage:ter.t at Lake Clinton.
i

t D. The Illinois Petter Company shall sub.T.it quarterly ;:rogress re;iorts
on participatory researcn and rnonitering prcgrams. (First report is
due by April 28, 1976.)

C. The Illinois Pc,wer Company shall sub iit annual su=ary repoi ts of
rescarch and tronitoring as required by Part IV A(3),(4),(5),(6) and
Part B(iii), (v), (vi) of this permit. The first annual surnary

I report shall be sut.raitted by January 23, 1977. r
i

|

2. Ito later tha1 14 ralendar days follnuing a date identified
in the above schedule of ccmpliance. the permittee shall'

suletit either a repnet of progress or. In the case of
specific actions being reiluired by identified dates, a
pri_tien notice of ccmpiiance or noncn:apllance. In the
latter case, the notice shall incluile the caUse of non-
co:npliance. any remedial actlens t:Len. and the probabillity

'

of faceting the ne.st scheduled requiren ents.

,

1

i

m__________ . _ . _ . . _ . . . .
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l, pereeseneet tve $s**l(f g * Sa*Ples sa4 nese.seeent s laten se teewired hereta shall be reeresentative of
the~.&T..i silis e.e e of the e==st ered es.caerse.

2. f ererit ag * The reret t ece shall retard eaalt arlac ***=t t e en pieckaree Haet ras taa seeert feros, estas

one sw<h fore far esen discharse smch eaeth. Iba teaelered neithle force Shell he retansed by peratetee
for e eerled of three eaaths bet 6assee = sah each e sle91st * natter, seJ the reest f rei skene three seaths
shall be melled te e il F4 no later than the 2814 49* o f ti e s a t I *= see ooa t h . I.e. (al JAawary, lebruary,
Pa tc h (swhelt arrel it); th) Areal, r*y. # wee (* Latr felt Is); (c) July. Jacos t , gettember (ssbelt
October 28); ocepher. A+veahet. Dessehe* (sukett 'an.ary *s!

The peralttee shall retain a copy of all seports st>satteJ. All reparts sht!! be sekattled les

U. $. t avirenee ntal Fratsc e nen / cency
At t ee t ien. t%tet, rampila+ee # set
M* Mes h I'e u t, ora U r~ t

thirste. Illen*6s 6a64 8

The gerelatee shall swhalt these >=steerint rereres e un eeeth re toe arrreertste 66atrict office of
the Illicals f arernamental f retecisen Arrecy by the li h dai of the falle=ing month baless otherwiset

da tes ted by the I!!anois inviren*eatal f ratet t les trenc y .

3, panceaptiance settfirste4n . If. for any ressee the pere e t 'st does not comply with or allt be unable
I4'iearly e s ta any sa.TT Ti.im.a effluent Itettavien r.ssf6c. In t h s * Pere n t , the rescittee shalt
prevlet the reglanil idr ant attarer and the beste weth the fellnetat kaformatssa. in r6tlag enthis.

five (%) Jais of besansat amste en such tec44t ten: (a) a de 4 r eption of tre discaarte; (b) cause
of nanteepliamse; ici the persed of monecep!!asse, la-lotint etsca s'ates sad Insee; (JI 68 set corrected,
the anticipated tina t he eencer pliance as errected to centtaus, e=J te) steps betog taken to reduce,
eliminate and prevent recurrence of the neaf ooplying discharge.

4 Pe f f nt t l e_ns

a. * Dally Averste" Dischiere
1. ee t tit das t v - !>e "Jally aver a.e* Jischa r;e reans tSa *etal discharte by meight during a cal-
ender ~soniE"IfiiJed by the nutber of Jars an tae sonth ti.:st the prod 4ction or co mercial facility-

was operating. Laere less than daalv ster!!st is requirej hy this gersit. tse daily average dis-
charge shall be deter 9tred by are suicattan of the c.easured sally Jascharges by neight davaded by
the niehee af # ave ducts, e*n retca4ee ee=th shen the ecaturerents hare eade.

a gts . The "litle averste" concentrat ten reams the a!!thretic average (seighted3. fencentratten n

by (TervMuTis71~the statir vetereinations et concentratton cade d2rtas a calendar renth.
Daily deterstnifica of concentrattom cade ustna a correstte sa ple short he the concentration of
the conposite sanele. Lhen grah sar.nles are used. LSe vally Jetereinstten of contentration shall
be the aritScotic everage (seighteJ by llew value) of . !! the samples cal;ected darttg the calendet
day,

b. *Cally vaalmuT* fat sc ha rge
I. height Pasts h e " daily mitl7ue" discharge reais tht easinun total discharge by weight
permiIico'%riini any talendar sise.

3. Conces: rat ton f ails - The " daily r,anteam" ceneent ratten means the easinun value in terms of
sencEnTTTiivn g risdtteJ in the discharge during any calendar say.

5. Test PreceJures Test precedures for the analysis of reilutar.ts shall confers to reguistions published
pwssuant to Tectlen 348(3) of the Act. undet which such proceJures ray be required.-

4. Decordleg of Desults f or each censurerent er saarle taken patsaant to the requirenents of this petett
tre'peilattee sasii~recorJ the fe!tesang infsrz.itana: (at the esact place. date, and time of asep!!ng!
(b) the datet the analvtes mere performeJ, (c) the perse3(s) bse perfstned the analyses; (4) the
snelytical techntgues or netheJs osed; and (e) the resvits of all seguired analyses.

,

7. A4Ji t t enal **n t toriet he fermittre - If the pernLttee penitors ane rollutant at the location (s) designated
herena nere steaaent&w toes reiuered by this rernit. ustat approved analvtical metheJs as specified above,
the sesults of orch ear.htaring shall be lacInded in the calcul2tlen sad repertkas of the values required
in the Dissharge Penitoring Seport fern (LTA 5e. 33:3 11. Swch tacreaseJ freguence shall also be nadicated.

g. Rece? As petantlan 6 All records anJ infertit taa resulting frem the nomiterind activities required by this
pe r.a s t nacfslidi~nti recordt of anit ytts perfeined sad calit.f at aps sad nan ntensste of instrunentatten
med retardings f rae continuou* mailter nat lastruocnta:Lan shall be setalmeJ fer a nintnum of three (3)
yants, er in. ter if reqisesteJ by the Reglenal AJataistrator er the State hster rollutten Centrol Agency.

PART ll * A. HAM 40["t XT 6f NIRf N! %TS

1. (knoge in P6schtree 4tl .tischartes authorised herein 9 hall be consisteet with the teres and conJltlens
"ei Ines pe s.ia t . es.e dischirse af saf rellutant ident 6ficJ in this permit more f requeetly than er at a

violat tan of the ternit. Ane ahtLctratedlevel in es.ess of t% t aut her n:ej sh al t senatit ute .
faellity espinsta=*. osadirtson increases. er prare** m'*J6 f it st 49a* which will result in new, Jifferent,
or inrrested Jtach.teces et fallutante nin t he arpartcJ by submessies of a new $ Pol % srplicaties er. If
such thances will not sselate the effluent llat t at 'ans spec t i se.I sa th 6e perest, by net sse to the
perett l*Usint aut h4r 6 t y af muc h >=nces, lollem4pg rush nat6ce, the permit pay be noJif 6ed te specify
seJ liett any tellutante met previeusly limited.

;

t



B-9

7 20a. . . ,

y,e,.r e ir -
'

* 't., pern!stae * tete et aft f l a. . eatst ote to eaaJ emellee order and operate
e, eTri7WM Ti *#'*ha t t k le e t t 1 r 58 ** ei*feelittle* 4*'at

s
f. *

p er **e'ral 's *itt'rs ar s**te*e eastalled et qssed by the

penalttee to ash bea & 11ase-e stra '%e fat ** ** 4 e *' +' ' ' * * * * * e t h e e pero 68.

AJeeese la . The permettre shalt e ile all ree****ela e'ere la st= taste one eJverse lepact toL ' ii fgM T.*y ec t.ifers fr*al8 sag fr m pe***clamate *494 1* * e f f l'oe'i t limatetsame erectined la thise
permet, lacIwtene s =4 aseel r4te.!ar 4. J a t a c es ; rw a s ** * t k * * ae.e * s s r * ta de terstae the nature

end Saract of the nord e*l,a=4 8 6 Mh ar se.

d. pff set leg . Age d e sars ten f ree, ar bq se s of f as tle t s** afrese are te eel-t ala toep t ssage el!h the

* * r e et. 6' *eJ. entent f eer, wSeset tacle to prevent Jess of
( + l t s kere r *c e 6. . -t e,i tl e ras 7a4 toadstacM I t 's e * rera68

life er seeste tr rvr"te J eart. . Jrit,s e er tweef f newld damase earer e

f assnitles me otary f ar s e .c t s an. e o s t i. t*M s '' t e" f e it at t * * anJ r eegatie s soas of t his pe rm 6 4.
The petalette shall prew aar nosate s 6,e tc. inas t t a r.s s t ratar .t :6. State sa .ratang of each

eve h d i ve r s t en e.r t. o .- * * * .

3. D e==ved tah t t ansag - -a t t-t i, s l w e , fil te r * ** hn *. *r ot he r Pe!!=t aat s removed f ree er resultlag
IroB r e a t%nt e r . *st ru t af n o te = * s s r s o f.sil b e .' t.'r r rJ ef 69 e **sser s6ch as to preetat ear
pollut.at t ren sah a4te rt il . t ee- uterte; sar+6.%te titer.

4. Power falle.tet - Im ars'rt to sair,t tan carg liance t ' ' "# t% ef'lacet limitations and prehlbillons of
Itis permit. The peresttre shall ett'e: |s' sh ?" r J tate e t t h the 'CeJule ef Ceepliance ten-
tatsed am rart ;. f rn v a.le sa a t te r a at is e r*.-r e Jre . *"f fit teet ts opetare the eastemater control
fecilltsee, er, at na dets . r:er.aatattw rae we unests f. eh} hatt, reJuce or esbertise tantret
productian anv as is a me % e .. e ..y n r h. r. .r 4 ... ee ( . . hre of one er mere of the priesty
seierses of peser t o l a m.se'euter < cat re. *-*et*%-

8. RESP 04tI81Llifft

3. pight ef latri - Ti.e ve r a l t a re. si G! :Is. t? e he ; e# the 'e tre L ter follais ten Centrol Atency,
tete Bri;T.'n.Me a s t s t r .*ar . i.a/ * * e ar u : 3:1 : . .' e g r r et e t e t t ve r , spes tie presentattte of

~

credentialer til t a .18 e r ge .i *'s s e r- 6 ? t . :tr .e ee there a- ef f;uest source 6s located er
in wh6ch any ver*rto ,are requirc.: L. l e 8..-* e .r t'* terre at: tm 'at te,s si this petett e and
(b) at reason 491e 18'et t 's l' ai e ave * * t* as . a m- rr ree ar 9 + .: g reJ 'e te kept under the terne
sad tes.Ittan94 e f t' t . rernst, ta s ee - t i t.' %' - .*- r.m ; r ce.t er rocater net e ethod required
la thee peritt, att t1 re fle ur . s. c r.i t *. i 1. . .t ar t e

I. T rase f e r er s% =* t e h o g. as t u. I - !s tbs rr.r.r et St <h ee s:1 mar t f 8 or evnership of f acillelesi n r ec r 3
Ma~.T.rDO C .diru... a. e. - ~.wa:e. 'e c ,tt.- the sucseedant a.,er er
contrelist of the i e ten;e e Lia. per str

*
..t* . t ca** *r bl'aek *%411 te forwarded to the*

Bestapel bhia 6 s t r it - an.t t..e e st e < s t -s . a;li t . - tNntr-1 ***n;e.

3. Avellakelity of Ri p st* + 61 sert fer Jata .*atre 1"et 'a ha etafidential under Section 303 of the
A c 't~ill TyphiItit 5icJ su a. AsJ4c c o ath w Perr* .' thle permit e S. a l l be asastable ter
public ins *5ection at f lee at f;6r s ,if t>v *r='e .Mter r?ll.stian (*ctrel Agente and tie Beglemal
Mala 6 s t r at ar . At t en is t re ! ; IV ..L. e-(a ;e . 3

-

J .t t C.a l t=e carettereJ confidenttal.
re *r* *s,l netEne=nagly iniin , .or ' . ir t .s t rar .; -. v' .c d te.wie la r%e is;.as a t ion of criminal

penalties as retofca man is .u t sea ba* t. t o. .'.t.

4 Permi t *ta.I n fic s* (en - After rsti.e .in ' e r'e r t s p i t s- tot i krtrant, l'ils per*it may lie meJ1f teJ..
*

aGU}edeJ' er roncJ ist k'.* * *t 59 rir4 **shtt*4 tar'i tat cause ecclaJant, sut not lisited te.
the fattew*ng (5) n iel*t ie n cf a s -6.. . er e - 4t3+**" tin t s fer46t; (b) obtaining this permit

~

by misterresentat enen w failure to di ste e f wl ** i . elevait (i.t'. er 4) a chante in anr
e

tenditten that rcquires ettt cr s tent.eris y as f er* tner. reitJctica er ell tinttien of the authorised
distharge.

S. Tonle rollutante - Natutt' 9tnlang rar I I . # 4 e. if a tagne c' fluent staedard er prohibitten4
Ti4TUinr. aan et t.e-tale e t ec-c i t e,r e e ru l f .r.t **. 's e ,a u% ef'lucar arzehrJ er rrehth6ston' is
estabi t eheJ ten ter r es i te t .V fre of t'.c h t eer .i ie ralleta*t m' tid is p*esent la the discha*ge

.* e Jar 'f ut i r 4t tan far such rollutant in thisand susk staneard ar pMisan ton is a ca e * t s ing t *
reemit, t his f'eres t *Wil * rem ate.t e r zetis te ! r 't;terlen u tith tPc teste effluent stanJard or
prehabi t ten anJ tl.e r" rat tir e *** pet it i*J

fivil an.1 retrientt 16thtt|tv - lacent frweb . r" ts t 66. 8=.lflans en "Pipasslat" (rart !!*TIT aa'.I'b'Jr 6 4TC.T Tir s i t .1. .a n* t h a a. . !% h err *itt aall to c ostrueJ to relieve.

the pernnesca f ruan s te n t or c o it.tn.il re n.ilt ies t r ' ne t *r t 6 99c e ,

f. cat and Hiesilm.. ' W esgra i s .etite *et* int i's **6* raritt sh111 he cae* t rue 4 to preclude the.

li ^ tit t ien ca . ins IJs ! ATiou n re;ieve tha ret m e t. e f re.s. any re ecasibilit6es. liabitattes,
or rea.iltart to thith the Pernett e is er eay be siMest on ter heetten 331 af the Act.

4. State t ur Nth 6at in thit Persit *kall *ie sent f se l en Pret tie.t.* the lastituslan of anv legal
iF(tat er telleie the persittee frar in r.*:cou illiseen, l6e%4alttet, or reesttles estshitshed
rursu==t to ariy .irri ttaale * tate 14= af triu;atten ur. Jag auth..rtt* rreserreJ by hectten $10 of
the Act.

p. rea li t e h t , 1hc losatoce s.f thlt isconte d=e* nat tanrev in reaperty rirhts in either rest.

&r perty'dil"Biis:este, at nar v s. le* i te r e it 61-te s , nor .*ece le anthees e mair injury to private
+

er.o

property er any enva 6en of pes s pi.sl a lpet s car any terranacsent of te,deral. State er locallaws er regulations.

jp. $efer4941st lhe plDTistent of ikk9 et e. tit are "eVrat.te, a A.I lf met frerltlag mi this pernl{,er tLF arpl{antlasi~
*

et *a s fu s v a s t iae eJ th = r.t9it S av c i rucis t.en. e. As helJ tavallJ. thesprincet sen af sm h rr ** e 9 toa en s ti.er s t re tiost an es, aoJ thy re mainJer of this permit , s:ealls
eat be s o f rrted t her. hy.
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AS 1.10D!rlED

PART !!!

OTilER REQUIRE!1E!!IS

A, Rainfall Runoff

1. Rainfall runoff from. construction activity at the qcnerating facility
site and from material storage arcar shall Ic controlle:i to .cct all
effluent restrictions specif jed in Part I A (2) of this permit.

-2 Any untreated overflow frem facilities designed, constructed and
operated to treat the volu.mc of ruterial storage runof f and
construction runoft which is associated with a 10 year, 24 hour
rainfall event shall not be subject to the liuitations for Suspenjed
Solids and pli specified in Part ! A (2) of this perait.

[t . frosion Control

The permittee shall utilize EPA Publication !!c. 430/9-73-007 " Process,
Procedures, and I:ethods to Ccntrol Pollution !!csulting frem Construction
Activity," October 1973, in developing and iir.;ileventing procedures and
snethods for controlling crosion and sediment deposition.

As a mininum, the following practices shall be instituted:

1. Minimization of the duration of excavation and grading activitics.

<
:
,

,
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Control of the speed and volume of stornraater runof f as r,ccessary, ti :/2.

a. Proper sizinq of drainage ditches; ,

4. Use of energy dissipativr devices such as check dams and pooling area'

3. Construction of sediment traps and settlir,9 areas as necessary to
prevent sedirren,t fro 1 leaving the site.

4. Soil stabilitation ,by minimizing slopes, revegetating spoil
banks and cicared surfaces by sceding or sodding and through
the proper and thcely surfacing of parking lots, roads and
laydown areas with crushed rock or gravel.

5. Taking all necessary precautions to minimize crosion through proper
timing cr.d installation of necessary crosien control d vices, by
avoiding land clearin'; in fall (insofai as feasibic) cr.d prior to
installation of sedir"ent. traps, runoff drainage or any necessary

,

impounkents for scdinent control.
C. Control of Otl.er Construction - Related Activity

1. The company will dilc and berm such areas as necessary to prevent
accidental spills and Icakage of fuel and oil.

2. Proper receptacles will be provided for collection of oil soaked
rags and pa;)ces to prevent contact with area runoff.

3. In order to prevent oil discharges, drainage from conipment
maintenance buildinos and equipment maintenance areas will be
routed through appro;>riate treatment systems to provide the
following ef fluent quality and monitoring during pei-icds of dis-
charge:

Limits Sample
l'arameter llonthly Averatje Daily flaximum Ffdquency TypT

l' low Monthly Daily 1:axh-

flow Estica
Oil and Grease 15 mg/l 20 mg/l Monthly Grbb

l'

_ _ _ _ _ - - - -
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PART IV N E'D" *"' ;

| A. Alternative Th rm11 Effluent I. imitations Pu_rsupnt to Sectinn 316(a) of the e t_ j

'

e
flased upon a denonstration by the Company that effluent limitations proposch

|~ for the control of the therral corcpnncat of ths.- dischart,c are ere stringent
than necessary to assure the protection an<l propagation of a balanced,
indigenous population of shcIlfish, fish, and wildlife in and on the Lo<ly of *

, water into which the discharge is to be nade, the P.cgional Mainistratc,r hasj
exercised hir. authority under Section 31G(a) of the Act. and inposed alternative

[ thernal effluent limits subjc'ct to the following conditions:'

I' l. ' The Company has coisnitted to the installation of a spray canal system
; describcd, in a letter from the ;crmittcc on April 14, 1975, as follows:

"IPC proposes to install 112 spray modules wit! Unit il and 120
spray modules with Unit 12. As can be seen on Figures 1 & 2
[ attached on pages 17 !.18] the discharge temperature will only*

occasionally peak at S6*F for short durations during the one in
j ten year hot sumer ard in an average year, the ::axirr.us temperature

reached will be approximately 92*F with the temperature for the
; - most part being below 90*F."

55td system shall be operated in the followino manner:

I a. In the late spring when the condenser discharge temperature
reaches 92*F or on June 1. whichever comes first, the'

i supplemental cooling systea will begin o::aration with approxi-
: mately one-fiftcenth (1/15) of tne capacity being swisched on;
i i

! b. Each day thereaf ter another one-fif tcenth (1/15) of the system
i Will begin operation, until by June 15, at the latest, all
4 modules will be operating;
,

c. In the late sumer, when the condenser discharge temperature
reaches 92*F on the declining side of the time /tempeFature
curve, or on September 19, whichever occurs last, the"

| supplementil cooling system will heqin to be sequenced off
With approximately anc-fif tcenth (1/15) of the modules being

.

; shut down for the first six (6) days;

} .d. Each day thercarter another twn-fif teenths (2/15) or less -of
i the modules uill be shut off until by September 30, at the '

1 carliest, the complete system will be of f.

. 2. -The effluent temperatore to the lake will not etcced 96*F at any
i time.

3. The pernflica ' hall part.irinit e in a thannal research prnor,ua at.

j existiny coolinq late sites to detre.ainn t ua cl i et.L:: of therm.1
discharqcs (includinq their interaction ullh other physical, chemical,
and hinloqiral par.mietre.) on cauling lal.es.

!
;

i
4

g-
5-

- . . _ . , ._ - _ .- _ . _ -_ - ._ , . . . . , _ _ . . , _ . - . _ .
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further the pernittee shal) cvaluate the results obtained fron
such ongoing research along with other research results and data
(as obtained f rom the literature and other sources) in a continuing
process likely to result in a better understanding of the effccts
of the proposed therraal discharge into Clinton Lake.

And further, the permittee shall monitor the anuatic ecosyste, before,
during, and af ter late filling (prior to and after initiction of
therr.ial discharge). Such nonitoring plan shall bc sut'nitted to the
U.S. Environmental Protection Agency (U.S. EPA) and the State of
Illinois for evaluation no later than December 31, 1975. Tl.2 U.S. EPA
agrees to consult with the f RC, IEPA, ar.d Illicois Depart ent of
Natural Resources prior to approval or disapproval of such plan.

4. If, as a result of that research, data collection, monitoring, or
evaluation of the literature described above, it is deternined that
conditions in Clinton Lake will ba significantly different than has
been described in the 316(a) de :onstraticn, or if it is dde..ainec
that tha coolir.g water use, recreational aspects of the lake, or tnat
protection and propagation of indigenous aquatic life canr.ot be
assured, the Conaany agrees to take whatever nessures are needed to
correct the problem including backfitting of the proposed or existing
plant with additional cooling facilitics.

5. The permittee shall research and sutait to the U.S. EPA and the State
of Illinois no later than Occcmber 31, 1975 a detailed plan for the
control of nuisance algae and aquatic macrophytes which may develop
in Clinton Lake.

6. The permittee shall suluit to the U.S. EPA a detailed Fishcry
l'anagement Plan developed in consultation with the Illinois
Department of Conservation, no later than Occenber 31, 1975.

Turthernore, the permittcc shall sutrait to the U.S. EPA and the
Illinois Environmental Protection Agency in annual sucnary reports
the results of its participatnry research ia cooling late er,inagement
and impacts comencinq with December 31, 1976 and shall sulait its
plans to impircent the findings of such research if the research
shows such necd.

;

I
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D. Conditions _of Staty Certification _ AS f.10D!flCD

The Illinois frivironmental Protection Agency has certified on toqust 11,
1975 that the discharge shall conply with the applicable provisions of
Sections 301, 302, 306 and 307 of the federal t!ater Pollution Control
Act, as air.cnded. This certification is contingent upon the following
provisions:

(1) That Illinois Pouer Co. agrees to operate, as a ininimuii, a
supplemental cooling syste:n employing 232 spray modules, and
otherwise consistcnt uith that descrihcd in the Illineis
Pallution Control ccord opinicn PCS 75-31, in the folleuing
saanner (!!nen only Unit il of tha two unit facility is
operatio:::al, only 112 spray c:cdules will be required. At
the line when Unit 12 beccmes oparational, an additional 120
spray nodules must be installed and operated.):

a. in the late spring when the condenser discharge te:rperature
reaches 92'f or en June 1, Richever cc::.cs first. tha
supplemental cooling systcal will begin operation uith
approxii.utely one-fif teenth (1/15) of the capacity being
suitched on;

b. cach day thereaf ter anot..cr ene-fificenth (1/15) of ;he ;jstca
uill begin operation, until by June 15, at the_ latest, all
inodules will be operating;

c. in the late suan:cr, when the condenser dischargq tenperature
reaches 92*f on the declining side of the time / temperature
curve, or on September 19, whichever occurs last, tN
supple.nental cooling systei:i will begin to be sc.(;uenced off
uith appro:<itaately one-fif teenth (1/15) of the rodules.being
shut down for the first six (6) days;

d. cach day thereaf tt;r another two-fif teenths (2/15) or less
of the inod:lles will be shut off until by SeptemLcr 30,
at the earliest, the complete system will be off.

(ii) That the cf fluent temperature to the lahc will not exceed 96*F
at any time;

(iii) lhat Illinois Power Company prior to the fillinq of the impoundment
sulwit s an acceptable late manaqnm'nt plan f or appenval by the
111innis Invinut:eniai Pro!cc: inn Agency and the 111innis Department
of Conservation, unich plan will preserve the late's recreational
and fi:,heries value:

1

-- --
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B. gontlitions of State Certification (contin sedl AS f.!00 fff0

(iv) That Illinois Power Company keeps the lal:e open 1o readily
available public access throughout the life of the lal:c;

(v) That Illinois Power Company devcicps and sub: nits an acceptable
program prior to operation showing sttrtup and shatdoun
procedures which will minimize the adverse cf fcct of such
activitics on aquatic life;

(vi) Tlat if it is deternined af ter operation of the first unit
or by ongoing research, that cer.ditions in Clintoq Lche vill
be significantly different than has been descr bed in thei

316(a) <!caonstration, or if it is detcr:sinco that the cooling
water use, recreational aspects of the late, or that protection

- and p opaption of indig: nous equatic life cannot be assured, ,

Illinois Poacr Ccapany stall take ::hatever measures are needed
to corrcct the proble:1 including backfitting of the proposed
or existing plant with additional cooling facilitics;

(vii) That Petitioner Illinois Power Company submit quarterly progress
reports to:

Illinois Environ.r.cntal Protection Agency
llanager Variance Section
Division of '..'atcr Pollutica Control
2200 Churchill Road
Springfield, Illinois G2706

s

!
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AS UOblflf.D

Propot.cd Conditions for future Discharnes into tal:e Clinton

The following are proposed conditions for a permit to be issued to the
Corapany upon the expiration of this permit on .luly 30, 1900. These
proposed conditions reflect the present assess.?cnt of U.S. EPA and the
Illinois EPA and are for infonaational purpnses only. The lioitations
apply to discharges or waste sources not in existence during the
construction phase of the Clinton Power Station.

A. Outfall Description

Outfall Serial fio. 004 consists of the following sources:

1. Circulating 1fater Flow
2. Demineralizer 1lastes'

3. Plant Sanitary t!astes
4. Radiation !!aste Treatrent

.

S. Heating lioller Blcudown
'. Auxiliary Cooling Diuipmento

Outfall Serial fio. 005 consists of Crib House Screen Backwash.

Outfall Serial flo. 006 consists of the follouing sources:

1. Oily Su:rp Drains
2. Ifonradioactive Plant Drains
3. Storm Drainage

Only discharnes from waste sources described in Part V above or covered
by the existing permit will be peruitted. !!aste sources that are not
covered by this permit include, but are not limited toy' metal . cleaning
uastes and polychlorinated biphenyls, (such as conr.only f ound in heat

,

| t.ransferoils).

1

:

-

<
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f
! PART y AS McDiFIED

I- EFFLL'E:C LIMITATI0'iS NiD MO:IITORING REQUIREMENTS

l- 0, ring the period beginning on August 1,1980 a-dne permittee is autnerized to discharge frem cutfall(s) serut nu=ber(s) lasting untti July'31.1935004

Su:h discharges shall b'e limited and conttored by the permittee as specified belo.4:

IF:'_UI:;T C:-:*RACTERISTIC DISCHARGE LIMITI.TIO:iS MC:4!TORIN3 RIO'JIRI:rI?;TS
kg/ day (lbs/ cay) Otner Units (Specify).

Kaasure :nt St ;'e
Daily Avg Daily Max Daily Avg- Daily Max Fre:c2 v T :e

Ficx-P.3/ Cay (:20)
.I

- - - Centina:as Cor.ti. ucus,

Free Chhrine Residual (1) 0,2 ng/l 0.5 mg/1 Continueus Curing Chl:rin:ti:n ,L
CD

- -

T:: 1 Chi:rine Residual (2), 0.2 mg/1* Continuous During Ch.i rintti:..- - - N

Cis: hse;e Te .;crature (2) 96'F Continuous Cd. tin;:.s- - -

C:-der.ser TE:;erature (1) - - - - ContinuUs C:ntic;;;s
Int:he TE ;erature - - - - Conticacus Contin;:.s
?lmnt L:5d Tactor Monthly Average- - - -

:: -ber of 5; ray, ~edules in Operation Monthly Minimum. Average,;nd- - -

Mexicum

*The relcese of total chlorine r.esidual into take Clinton will be limited to two hours
; r day for the facility.

.

The pH shall not be less .than 6.0 nor greater than 9.0
end sh:ll be =0nitored on a centinuous basis at the discharge to the discharge canal.

There shall be no discharge of ficating solids or visible foam in other than tra:c amounts.

S :;1as taken in cc pliance with the monitoring rc:;uirements specified above shall be tcken
at the icile,: ice location (s): (1) Peasured at tic condenser~ (2) Mcc:ared at th: dis:hcrge to Lake Clinton

--__-_- - -
-
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Permit No. IL 0035919

PART y AS 1.100lFIED

EFPLUENT LIMITATICKS AND MONITORIN3 REQUIREMENTS .I
i

4. Durin; the period begfr.ning on August 1,1980. ad until July 31, 1985 !

the parcittee is autnorized to discharge from outfall(s) serial nu::terfs)lastin[ntake Screen Sac *aash.005

S;;ch discharges shall b'e limited and renitored by the permittee as specified below:

FLUE iT C:iAF.ACTERISTIC_ DISCHARGE LIMITATIONS MONITORI?:G REQUIRIFI?iTS
kg/ day (1bs/c2y) Otner Units (Specify)

Measure ent Sa:.pl e
Daily Avc Caily Max Daily Avg- Daily Max Freauency Tyce

Monthly ' Daily Average1a.3/ Day (f3D)3 - - - -

Flow Esticate m

b

|

There shall be no discharge of floating solids or visible foam in other than trace awunts.

Sa:ples taken in ccepliance with the monitoring requiremnts specified above shall be taken
at the foile..ing location (s): N/A- )

|
|

Yim_ _ ..m.._ .-.m___m-__ ___ _ . . _ .
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PART V i
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Permit No IL 003G919

?MECtf1CD

C. Intake lionitnrIng

Within 30 days of the receipt of the permit and the determination of the
Regional Administrator, the prrmittee shall submit to the Regional
Administrator and the Illinois Environmental Protection Agency for approval
the design for an intake monitoring program to' document the effects of the
present intake on the various species and life stages of fish. Such a
$1onitoring program shall include, but not be limited to, a tabulation of
all fish trapped by the present intake structure. This tabulation shall
'be performed every fourth day unless the permittee justifies some alternative
schedule to the Regional Administrator and the Illinois Environmental
Protection Agency within sixty (60) days after start up of Unit #1 and end
within twelve (12) months of the comencement of tabulation and shall include
the number, weight, length, and species of each fish entrapped. Such
mon (toring data shall be sutraitted qu'arterly with other reports.

The nermittee shall submit a final report to the Regional Administrator and
to the Illinois Environmental Protection Agency by no later than
providing proposals for measures to be taken by the permittee to meet the
requirements of Section 316(b) of the Act for the best cooling water intake
technology available. Development of the report shall be guided by the
' Development Document for Best lechnology Availabic for Minimizitg Adverse
Environmental Impact for Cooling Water Intake Structures", as pro;,osed by
the U.S. EPA.

This report shall be evaluated with regard to Section 316(b) of the Act.
| As a result of this evaluation, the Regional Administrator may modify the
| permit in accordance with Part II D4 to establish an implementation schedule
' to insure compliance with Section 316(b).

~

/
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APPENDIX C. EXAMPLES OF SITE-SPECIFIC DOSE ASSESSMENT CALCULATIONS
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APPENDIX C. EXAMPLES OF SITE-SPECIFIC DOSE ASSESSMENT CALCULA110NS

C.1 CALCULATIONAL APPROACH

As mentioned in the text, the quantities of radioactive material that may be
released annually from the Clinton Power Station are estimated on the basis of
the description of the radwaste systems in the applicant's ER-OL and FSAR and
by using the calculational model and parameters developed by the NRC staf f
(Refs. I and 4). These estimated effluent release values along with the appli-
cant's site and environmental data in the ER-OL and in subsequent answers to
NRC staff questions are used in the calculation of radiation doses and dose
commitments.

The models and considerations for environmental pathways that lead to estimates
of radiation doses and dose commitments to individual members of the public
near the station and of cumulative doses and dose commitments to the entire
population within an 80-km (50-mi) radius of the station as a result of station
operations are discussed in detail in Regulatory Guide 1.109 (Ref. 2). Use of
these models with additional assumptions for environmental pathways that lead q

to exposure to the general population outside the 80-km radius are described
in Appendix D of this statement.

The calculations performed by the staff for the releases to the atmosphere and
hydrosphere provide total integrated dose commitments to the entire population
within 80 km of the station based on the projected population distribution in
the year 2000. The dose commitments represent the total dose that would be
received over a 50 year period, following the intake of radioactivity for one
year under the conditions existing 15 years after the station begins operation
(i.e. , the mid point of station operation). For younger persons, changes in
organ mass and metabolic parameters with age after the initial intake of radio-
activity are accounted for.

C.2 DOSE COMMITMENTS FROM RADI0 ACTIVE EFFLUENT RELEASES

The NRC staff's estimates of the expected gaseous and particulate releases
(listed in Table C.1) along with the site meteorological considerations
(summarized in Table C.2) were used to estimate radiation doses and dose commit-
ments for airborne effluents. Individual receptor locations and pathway loca-
tions considered for the maximally exposed individual in these calculations
are listed in Table C.3.

Two years of meteorological data were used in the calculation of concentrations
of effluents. The data were collected onsite from April 1972 to April 1974.
The long-term atmospheric dispersion estimates were made using the procedure
described in Regulatory Guide 1.111, Revision 1 (Ref. 3).

_ A
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The NRC staff estimates of the expected liquid releases (listed in Table C.8),
along with the site hydrological considerations (summarized in Table C.9), were
used to estimate radiation doses and dose commitments from liquid releases.

C.2.1 Radiation Dose Commitments to Individual Members of the Public
'

As explained in the text, calculations are made for a hypothetical individual
member of the public (i.e. , the maximally exposed individual) who would be
expected to receive the highest radiation dose from all pathways that contribute.

! This method tends to overestimate the doses since assumptions are made that,

would be difficult for a real individual to fulfill.
The estimated dose commitments to the individual who is subject to maximum'

exposure at selected offsite locations from airborne releases of radiciodine
and particulates, and waterborne releases are listed in Tables C.4, C.5, and C.6.
The maximum annual total body and skin dose to a hypothetical individual and
the maximum beta and gamma air dose, at the site boundary, are presented in
Tables C.4, C.5, and C.6.

The maximally exposed individual is assumed to consume well above average
quantities of the potentially affected foods and to spend more time at poten-
tially affected locations than the average person as indicated in Tables E-4
and E-5 of Regulatory Guide 1.109 (Ref. 2).

C.2.2 Cumulative Dose Commitments to the General Population

$ Annual radiation dose commitments from airborne and waterborne radioactive
[

releases from the Clinton Power Station are estimated for two populations in
the year 2020: (1) all members of the' general public within 80 km (50 mi) of'

the station (Table C.5) and (2) the entire U.S. population (Table C.7). Dose

commitments beyond 80 km are based en the assumptions discussed in Appendix D.
For perspective, annual background radiation doses are given in the tables for

|
both populations.

References for Appendix C

1. F. P. Cardile and R. R. Bellamy (eds.), " Calculation of Radioactive Mate-
rials in Gaseous and Liquid Effluents from Boiling Water Reactors,"
NUREG-0016, Revision 1, U.S. Nuclear Regulatory Commission, January 1979.

! 2. " Calculation of Annual Ocses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50,
Appendix I," Regulatory Guide 1.109, Revision 1, U.S. Nuclear Regulatory
Commission, October 1977,

f 3. " Methods for Estimating Atmospheric Transport and Dispersion of Gaseous
Effluents in Routine Releases from Light-Water Reactors," Regulatory

) Guide 1.111, Revision 1, U.S. Nuclear Regulatory Commission, July 1977.

)
4. " Calculation of Release of Radioactive Materials in Gaseous and Liquid

Effluents from Pressurized Water Reactors (PWR-GALE Code)," U.S. Nuclearj
Regulatory Commission, NUREG-0017, April 1976.
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Table C.1. Calculated Releases of Radioactive Materials in Gaseous Effluents
from Clinton Power Station (Ci/yr per reactor)

|

Building Ventilation
Gland Air u

Nuclide Containment Turbine Auxiliary Radwaste Seal Ejector (Periodic) Total
i

Kr-83m a a a a a a a a
'

Kr-85m 3 68 3 a a a a 74
Kr-85 a a a a a 240 a 240
Kr-87 3 130 3 a a a a 140
Kr-88 3 230 3 a a a a 240
Kr-89 a a a a a a a a
Xe-131m a a a a a a a a
Xe-133m a a a a a a a a
Xe-133 66 250 66 10 a a 2300 2700
Xe-135m 46 650 46 a a a a 740
Xe-135 34 630 34 45 a a 350 1100 ? |

*- Xe-137 a a a a a a a a |

Xe-138 7 1400 7 a a a a 1400

Total Noble Gases 6600.

1-131 1.7(-2)b 1.9(-1) 1.7(-1) 5.0(-2) a a 3.0(-2) .46
I-133 6.8(-2) 7.6(-1) 6.8(-1) 1.8(-1) a a a 1.7
Cr-51 3.0(-6) 1.3(-2) 3.0(-4) 9.0(-5) c c c 1.3(-2)

. Mn-54 3.0(-5) 6.0(-4) 3.0(-3) 3.0(-4) c c c 3.9(-3)
Fe-59 4.0(-6) 5.0(-4) 4.0(-4) 1.5(-4) c c c 1.1(-3)'

Co-58 6.0(-6) 6.0(-4) 6.0(-4) 4.5(-5) c c c 1.3(-3)
Co-60 1.0(-4) 2.0(-3) 1.0(-2) 9.0(-4) c c c 1.3(-2)
Zn-65 2.0(-5) 2.0(-4) 2.0(-3) 1.5(-5) c c c 2.2(-3)
Sr-89 9.0(-7) 6.0(-3) 9.0(-5) 4.5(-6) c c c 6.1(-3)
Sr-90 5.0(-8) 2.0(-5) 5.0(-6) 3.0(-6) c c c 2.8(-5) i

Zr-95 4.0(-6) 1.0(-4) 4.0(-4) 5.0(-7) c c c 5.0(-4)
Sb-124 2.0(-6) 3.0(-4) 2.0(-4) 5.0(-7) c c c 5.0(-4)

i !
: i

; i

f

b .. mh AA' w _.h



. ., _ __ .. - . , - _ _ _ ___ ~ __ _ . . . . - .. __ _ _ - , _ . - . _ _. . _ .

Table C.1. (Continued)

Building Ventilation
'

Gland Air um

Nuclide Containment- Turbine Auxiliary Radwaste Seal Ejector (Periodic) Total
'

Cs-134 4.0(-5) 3.0(-4) 4.0(-3) 4.5(-5) c c 3.0(-6) 4.4(-3)
Cs-136- 3.0(-6) 5.0(-S) 3.0(-4) 4.5(-6) c c 2.0(-6) 3.6(-4)
Cs-137 5.5(-5) 6.0(-4) 5.5(-3) 9.0(-5) c c 1.0(-5) 6.3(-3)
Ba-140- 4.0(-6) 1.1(-2) 4.0(-4) 1.0(-6) c c 1.1(-5) 1.1(-2).
Ce-141 1.0(-6) 6.0(-4) 1.0(-4) 2.6(-5) c c c 7.3(-4)

57.H-3
'

- - - - - -
-

C-14 1.5 a a a a 8.0 a 9.5
Ar-41 25. c c c c c c 25.

"Less than 1.0 Ci/yr for noble gas, 10 4 Ci/yr for iodine.
bExponential notation; 1.7(-2) = 1.7 x 10 2,
cLess than 1% of total for nuclide.

i

"
,

h
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Table C.2. Summary of Atmospheric Dispersion Factors (x/Q) and
Relative. Deposition Values for Maximum Site Boundary and

Receptor Locations near the Clinton Power Statio:.

Continuous Purge

Relative Relative
Location x/Q (sec/m ) Deposition (m 2) x/Q (sec/m ) Deposition (m 2)3 3

Site boundary
(E 1.2 km) 8.2 x 10 7 6.6 x 10 8 4.2 x 10 8 3.3 x 10 8

Nearest ** residence
and garden

(NW 1.1 km) 1.1 x 10 8 6.4 x 10 8 5.9 x 10 8 3.3 x 10 8

Nearest milk cow & milk goat
(ESE 8.0 km) 5.8 x 10 8 2.3 x 10 20 3.1 x 10 7 1.3 x 10 8 c3

&
Nearest meat animal
(N 1.6 km) 8.0 x 10 7 5.5 x 10 9 3.2 x 10 8 2.2 x 10 s

*The values presented in this table are corrected for radioactive decay and cloud depletion
from deposition, where appropriate, in accordance with Regulatory Guide 1.111, Rev. 1,
" Methods for Estimating Atmospheric Transport and Dispersion of Gaseous Effluents in Routine
Releases from Light Water Reactors," July 1977.

**" Nearest" refers to that type of location where the highest radiation dose is expected to
occur from all appropriate pathways.

_~ - -
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Table C.3. Nearest Pathway Locations Used for
Maximum Individual Dose Commitments for the

Clinton Power Station

Location Sector Distance (km)

Site boundary * E 1.2

Residence ** and garden NW l.1

Milk cow & milk goat ESE 8.0

Meat animal N 1.6

* Beta and gamma air doses, total body doses, and
skin doses from noble gases are determined at site
boundaries in the sector where the maximum poten-
tial value is.likely to occur.

t

**00se pathways including inhalation of atmospheric
radioactivity, exposure to dep0 Sited radionuclides,
and submersion in gaseous radioactivity are evalu-
ated at residences. This particular location
includes doses from vegetable consumption as well.

|

!

|
,

.
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i
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Table C.4. Annual Dose Commitments to a Maximally Exposed Individual
near the Clinton Power Station

Location Pathway Doses (aree/yr per unit)

Noble Gases in Gaseous Effluents
Total Body Skin Gamma Air Dose Beta Air Dose

(arad/yr per (arad/yr per
unit) unit)

Nearest gite Direct radiation
boundary from olume 0.42 0.90 0.65 0.70
(E 1.2 km)

D IIodine and Particulates in Gaseous Effluents
Total B)dy Organ

CNearest site Ground deposit 0.08 (T) 0.08 (C) (thyroid)
boundary Inhalation 0.003 (T) 0.40 (C) (thyroid)
(E 1.2 km)

Nearest garden Ground deposit 0.08 (C) 0.08 (C) (thyroid)
and residence Inhalation 0.003(C) 0.55 (C) (thyroid)
(NW l.1 km) Vegetable consumption 0.27 (C) 3.2 (C) (thyroid) !

Nearestmifk Ground deposit 0.003(C) 0.003 (I) (thyroid)
cow & goat Inhalation 0.0002 (C) 0.024 (I) (thyroid)
(ESE 8.0 km) Vegetable consumption 0.013 (C) -

Goat milk consumption 0.009 (C) 2.63 (I) (thyroid)

Nearest meat Meat consumption 0.03 (C) 0.27 (C) (bone) >

animal
(N 1.6 km)

Liquid Effluents (Adults)b

Total Body Organ

Discharge Water
point ingestion 0.009 0.028 (thyroid)

Fish
consumption 0.017 0.008 (thyroid)

a" Nearest" refers to that site boundary location where the highest radiation doses as a result
of gaseous effluents have been estimated to occur.

bDoses are for the age group and organ that results in the highest cumulative dose for the
location: T= teen, C= child, != infant. Calculations were made for these age groups and for the
following organs: GI-tract, bone, liver, kidney, thyroid, lung, and skin.

C" Nearest" refers to the location where the highest radiation dose to an individual from all-
applicable pathways has been estimated.

d0oses presented here are for goat milk consumption as they exceed those for cow milk consumption
at this location.

|

!

!-
,
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; Table C.5. Calculated Appendix I Dose Commitments to a Maximally
Exposed Individual and to the Population from Operation

of Clinton Power Station

i.

Annual Dose per Reactor Unit

Individual
b

-Appendix I Calculated
aDesign Objectives Doses

Liquid effluents
|

Dose to total body from all pathways 3 mrem 0.026 mrem,

Dose to any organ from all pathways 10 mrem 0.036 mrem
; (thyroid-
'

adult)
|

| Noble gas effluents (at site boundary
| 1.2 km E)

Gamma dose in air 10 mrad 0.65 mrad
-

Beta dose in air 20 mrad 0.70 mrad'

Dose to total body of an individual 5 mrem 0.42 mrem

Dose to skin of an individual 15 mrem 0.90 mrem

cRadioiodines and particulates.

Dose to any organ from all pathways 15 mrem 3.8 mrem
(thyroid-
child)

Population Within 80 km

i
Total Body Thyroid

|
(person-rem)

dNatural-background radiation
I

i Liquid effluents < 0.04 < 0.02
Noble gas effluents 0.31 0.31

,

Radioiodine and particulates 0.58 8.8'

Design Objectives from Sections II.A, II.B, II.C, and II.D of Appendix I,a

10 CFR Part 50 consider doses to maximally exposed individual and to popu-
lation per reactor unit.

,

bNumerical values in this_ column were obtained by summing appropriate values
j in Table C.4. Locations'resulting in maximum doses are represented here.

-c
| Carbon-14 and tritium have been added to this category.

| d.. Natural Radiation Exposure in the United States," U.S. Environmental Protec-
tion Agency, ORP-SID-72-1, June 1972; using the average back ground dose for

| Illinois of 85 mrem /yr, and year 2020 projected population of 1,112,000.

. . . - .._ _ _ __ _ -
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Table C.6. Calculated RM-50-2 Dose Commitments to a Maximally
Individual from Operation of the Clinton Power Station, Exposed

Annual Dose per Site

RM-50-2 CalculatedbDesign Objectives Doses

Liquid effluents:

Dose to total body or any organ from '

all pathways 5 mrem 0.036 mrem

Activity-release estimate, excluding
tritium (Cl) 10 0. 2 |

|
Gaseous effluents:

Noble gas effluents (at site boundary 1s

i 5Gamma dose in air 10 mrad 0.65 mrad N
Beta dose in air 20 mrad 0.7 mrad s sDose to total body of an individual 5 mrem 0.42 mrem
Dose to skin of an individual 15 mrem 0.9 mrem (

c.Radiciodine and particulates
Dose to any organ from all pathways 15 mrem 3.8 mrem (thyroid) - - -

I-131 activity release (Ci) 2 0.46
a 'An optional method of demonstrating compliance with the cost-benefit Section

.

(II.D) of Appendix I to 10 CFR Part 50.
bAnnex to Appendix I to 10 CFR Part 50.
cCarbon-14 and tritium have been added to this category.

.-
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Table C.7. Annual Total-Body Population Dose
Commitments, Year 2000

U.S. Population
: Dose Commitment,

Category person-rem /yr

a a
I Natural background radiation 26,000,000

Clinton Power Station operation

Plant workers 740

General public:
b! Liquid effluents < 0.04

Gaseous effluents 27.
Transportation of fuel and waste 3

f

ausing the average U.S. background dose (100 mrem /yr) and
year 2000 projected U.S. population from " Population
Estimates and Projections," Series II, U.S. Department of
Commerce, Bureau of the Census, Series P-25, No. 541,
February 1975.

', b80-km (50-mi) population dose.

,

I

|
|

|

:
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Table C.8. Calculated Release of Radioactive Materials I

in Liquid Effluents from Clinton Power Station*

Nuclide Ci/yr/ reactor Nuclide Ci/yr/ reactor
''

Corrosion and
Activation Products Fission Products (cont'd)

r Na-24 1.3(-3)a,b Ru-103 3.0(-5)
P-32 1.4(-4) Rh-103m 3.0(-5) 1

Cr-51 6.1(-3) Tc-104 2.0(-5)
J. Mn-54 1.7(-4) Ru-105 1.1(-4)
i Mn-56 1.3(-3) Rh-105m 1.1(-4)

Fe-55 2.8(-3) Rh-105 4.0(-5)
Fe-59 5.0(-5) Ru-106 3.0(-5) ,

'

Co-58 4.4(-4) Te-129m 6.0(-5)
Co-60 1.2(-3) Te-129 4.0(-5) j

Cu-64 4.0(-3) Te-131m 2.0(-5)
Zn-65 5.1(-4) I-131 1.6(-1), ,

Zn-69m 2.8(-4) I-132 7.0(-4) i

Zn-69 2.9(-4) I-133 5.8(-3) ;

Zr-95 1.0(-5) I-134 3.0(-4)
'

Nb-95 2.0(-5) Cs-134 2.4(-4) i
.

W-187 5.0(-5) I-135 2.0(-3)
Np-239 1.6(-3) Cs-136 5.0(-5)
Fission Products -a- m

4 Br-83 7.0(-5) Cs-138 1.3(-4)
Sr-89 1.8(-4) Ba-139 1.0(-4)

i Sr-90 2.0(-5) Ba-140 2.5(-4)
Y-90 2.0(-5) La-140 1.9(-4)
Sr-91 4.4(-4) La-141 4.0(-5)

Y-91m 2.8(-4) Ce-141 4.0(-5)
; Y-91 1.2(-4) La-142 7.0(-5)

Sr-92 2.9(-4) Pr-143 3.0(-5)
Y-92 6.3(-4) Ce-144 6.0(-5)
Y-93 4.6(-4) All Others 6.0(-5)

-Zr-95 1.0(-5)
j Nb-95 ~2.0(-5) Total (except |

; Nb-98 2.0(-5) tritium) 2.0(-1)
Mo-99 4.8(-4) Tritium 19
Tc-99m 1.8(-3)
aExponential notation; 1.3(-3) = 1.3 x 10 3
DNuclides whose release rates'are less than.10 5 Ci/yr/

1 reactor are not listed individually but are included
in the category "all others". ;

P

|

|
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Table C.9. SummaryofHydrologicTransport4'dDispergion
for Liquid Releases from the Clinton Power Station

Transit Time Dilution
Location (hours) Factor

ALARA Calculations

Sport fishing (discharge) 5.0 1.0
Drinking water (discharge) 5.0 1.0

L
Population Dose Calculations

Sport fishing 5.0 1.0

aSee Regulatory Guide 1.113, " Estimating Aquatic Disper-
sion of Effluents from Accidental and Routine Reactor
Releases for the Purpose of Implementing Appendix I,"

April 1977.

'
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APPENDIX D. NEPA POPULATION-DOSE ASSESSMENT

Population-dose commitments are calculated for all individuals living within
80 km (50 mi) of the Clinton Power Station employing the same models used for
individual doses [see Regulatory Guide 1.109. Rev. 1 (Ref. 1)] for the purpose
of meeting the "as low as reasonably achievable" (ALARA) requirements of
10 CFR Part 50, Appendix I (Ref. 2). In addition, dose commitments to the
population residing beyond the 80-km region, associated with the export of
food crops produced within the 80-km region and with the atmospheric and
hydrospheric transport of the more mobile effluent species, such as noble
gases, tritium, and carbon-14, are taken into consideration for the purpose of
meeting the requirements of the National Environmental Policy Act of 1969
(NEPA). This appendix describes the methods used to make these NEPA population-
dose estimates.

D.1 10 DINES AND PARTICULATES RELEASED 10 THE ATMOSPHERE

Effluent nuclides in this category deposit onto the ground as the effluent
moves downwind; thus, the concentration of these nuclides remaining in the
plume is continuously being reduced. Within 80 km (50 mi) of the facility,

the deposition model in Regulatory Guide 1.111, Rev.1 (Ref. 3) is used in
conjunction with the dose models in Regulatory Guide 1.109, Rev.1 (Ref.1).
Site-specific data concerning production and consumption of foods within 80 km
of the plant are used. For estimates of population doses beyond 80 km it is
assumed that excess food not consumed within the 80-km distance would be
consumed by the populatica beyond 80 km. It is further assumed that none, or

very few, of the particulates released from the facility will be transported
beyond the 80-km distance; thus, they will make no contribution to the popu-
lation dose outside 80-km region, except by export of food crops. This assum-
ption was tested and found to be reasonable for the Clinton Power Station.

D.2 NOBLE GASES, CARBON-14, AND TRITIUM RELEASED TO THE ATMOSPHERE

For locations within 80 km (50 mi) of the reactor facility, exposures to these
effluents are calculated with a constant mean wind-direction model according
to the guidance provided in Regulatory Guide 1.111, Rev.1 (Ref. 3), and the
dose models described in Regulatory Guide 1.109, Rev. 1 (Ref. 1). For estima-
ting the dose commitment from these radionuclides to the U.S. population
residing beyond the 80-km region, two dispersion regimes are considered.
These are referred to as first pass dispersion regime and the world-wide
dispersion regime. The model for the first pass-dispersion regime estimates
the dose commitment to the population from the radioactive plume as it leaves
the facility and drifts across the continental United States toward the north-
eastern corner of the United States. The model for the world-wide-dispersion
regime estimates the dose commitment to the U.S. population after the released
radionuclides mix uniformly in the world's atmosphere or oceans.

I
<

- - - - _
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0. 2.1 First-Pass Dispersion

for estimating the dose commitment to the U.S. population residing beyond the
80-km (50-mi) region due to the first pass of radioactive pollutants, it is
assumed that the pollutants disperse in the lateral and vertical directions
along the plume path. The direction of movement of the plume is assumed to be
from the facility toward the northeastern corner of the United States. The
extent of vertical dispersion is assumed to be limited by the ground plane and
the stable atmospheric layer alof t, the height of which determines the mixing

L depth. The shape of such a plume geometry can be visualized as a right-
cylindrical wedge whose height is equal to the mixing depth. Under the assump-
tion of constant population density, the population dose associated with such

' d plume geometry is independent of the extent of lateral dispersion, and is
I only dependent upon the mixing depth and other nongeometrical related factors

(Ref. 4). The mixing depth is estimated to be 1000 m (3300 ft), and a uniform
2 (24 people /mi2) is assumed along the plumepopulation density of 62 people /km

path, with an average plume-transport velocity of 2 m/s (4.5 mph).

The total-body population-dose commitment from the first pass of radioactive
I ef fluents is due principally to external exposure from gamma-emitting noble
I gases, and to internal exposure from inhalation of air containing tritium and

from ingestion of food ccntaining carbon-14 and tritium.
i

D.2.2 World-Wide Dispersion

for estimating the dose commitment to the U.S. population after the first
! pass, world-wide dispersion is assumed. Nondepositing radionuclides with

half-lives greater than one year are considered. Noble gases and carbon-14
3are assumed to mix uniformly in the world's atmosphere (3.8 x 1018 m ), and

radioactive decay is taken into consideration. The world-wide-dispersion
model estimates the activity of each nuclide at the end of a 15 year release
period (midpoint of reactor life) and estimates the annual population-dose
commitment at that time, taking into consideration radioactive decay and
physical removal mechanisms (e.g. , C-14 is gradually removed to the world's
oceans). The total-body population-dose commitment from the noble gases is<

due mainly to external exposure from gamma-emitting nuclides, whereas from
'

carbon-14 it is due mainly to internal exposure from ingestion of food contain-
ing carbon-14.

The population-dose commitment due to tritium releases is estimated in a
manner similar to that for carbon-14, except that af ter the first pass, all
the tritium is assumed to be immediately distributed in the world's circulating
water volume (2.7 x 101s m ), including the top 75 m (250 ft) of the seas and3

oceans, as well as the rivers and atmospheric moisture. The concentration of
tritium in the world's circulating water is estimated at the time after 15
years of releases have occurred, taking into consideration radioactive decay;
the population-dose-commitment estimates are based on the incremental concen-
tration at that time. The total-body population-dose commitment from tritium
is due mainly to internal exposure from the consumption of food.

I D.3 LIQUID EFFLUENTS

Population-dose commitments due to effluents in the receiving water within
80 km (50 mi) of the facility are calculated as described in Regulatory
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Guide 1.109 (Ref. 1). It is assumed that no depletion by sedimentation of the
nuclides present in the receiving water occurs within 80 km. It is also
assumed that aquatic biota concentrate radioactivity in the same manner as was
assumed for the ALARA evaluation for the maximally exposed individual. However,
food-consumption values appropriate for the average, rather than the maximum,
individual are used. It is further assumed that all the sport and commercial
fish and shellfish caught within 80 km are eaten by the U.S. population.

Beyond 80 km, it is assumed that all the liquid-effluent nuclides except
tritium have deposited on the sediments so that they make no further contribu-
tion to population exposures. The tritium is assumed to mix uniformly in the
world's circulating water volume and to result in an exposure to the U.S.
population in the same manner as discussed for tritium in gaseous effluents.

!

References for Appendix D

1. " Calculation of Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50,
Appendix I," Reg. Guide 1.109, Rev. 1, U.S. Nuclear Regulatory Commission, .

October 1977.

2. " Domestic Licensing of Production and Utilization Facilities," Title 10
Code of Federal Regulations, Part 50, January 1981.

3. " Methods for Estimating Atmospheric Transport and Dispersion of Gaseous ,

Effluents in Routine Releases from Light-Water-Reactors," Regulatory '

Guide 1.111, Rev. 1, U.S. Nuclear Regulatory Commission, July 1977.

4. K.F. Eckerman et al. , " Users Guide to GASPAR Code," NUREG-0597, U.S.
Nuclear Regulatory Commission, June 1980.
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APPENDIX E. REBASELINING 0F THE RSS RESULTS FOR
BOILING-WATER REACTORS
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APPENDIX E. REBASELINING 0F THE RSS RESULTS FOR
BOILING-WATER REACTORS

The results of the Reactor Safety Study (RSS) have been updated. The update
.

was done largely to incorporate results of research and development conducted
i after the October 1975 publication of the RSS and to provide a baseline against

which the risk associated with various LWRs could be consistently compared.

Primarily, the rebaselined RSS results (Ref. 1) reflect use of advanced modeling
of the processes involved in meltdown accidents, i.e., the MARCH computer code

,

| modeling for transient and LOCA-initiated sequences and the CORRAL code used
for calculating magnitudes of release accompanying various accident sequences.
These codes * have led to a capability to predict the transient and small
LOCA-initiated sequences that is considerably advanced beyond what existed at
the time the Reactor Safety Study was completed. The advanced accident process
models (MARCH and CORRAL) produced some changes in the staff estimates of the

( release magnitudes from various accident sequences in WASH-1400. These changes
primarily involved release magnitudes for the iodine, cesium, and tellurium
families of isotopes. In general, a decrease in the iodines was predicted for
many of the dominant accident sequences, while some increases in the release
magnitudes for the cesium and tellurium isotopes were predicted.

Entailed in this rebaselining effort was the evaluation of individual dominant
accident sequences as we understand them to evolve rather than the technique
of grouping large numbers of accident sequences into encompassing, but synthetic,
release categories as was done in WASH-1400. The rebaselining of the RSS also
eliminated the " smoothing technique" that was criticized in the report by the
Risk Assessment Review Group (sometimes known as the Lewis Report, NUREG/
CR-0400).

In both of the RSS designs (PWR and BWR), the likelihood of an accident sequence
leading to the occurrence of a steam explosion (a) in the reactor vessel was
decreased. This was done to reflect both experimental and calculational
indications that such explosions are unlikely to occur in those sequences
involving small-size LOCAs and transients because of the high pressures and
temperatures expected to exist within the reactor coolant system during these
scenarios. Furthermore, if such an explosion were to occur, there are indica-
tions that it would be unlikely to produce as much energy and the massive
missile-caused breach of containment as was postulated in WASH-1400.

*It should be noted that the MARCH code was used on a number of scenarios in
connection with the TMI-2 recovery efforts and for post-TMI-2 investigations
to explore possible alternative scenarios that THI-2 could have experienced.

,
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For rebaselining of the RSS BWR design, the sequence TCy' (described later)
was explicitly included into the rebaselining results. The accident processes
associated with i.he TC sequence had been erroneously calculated in WASH-1400.

In general, the rebaselined results lad to slightly increased health impacts
being predicted for the RSS BWR design. This is believed to be largely
attributable to the inclusion of TCy'.

In summary, the rebaselining of the RSS results led to small overall differ-
ences from the predictions in WASH-1400. It should be recognized that these
small differences due to the rebaselining efforts are likely to be far out-
weighed by the uncertainties associated with such analyses.

:
The accident sequences identified in the rebaselining effort which are expected

.
to dominate risk of the RSS-BWR design are briefly described below. These

' sequences are assumed to represent the approximate accident risks from the
Clinton BWR design.

Each of the accident sequences is designated by a string of identification
characters in the same manner as in the RSS. Each character represents a
failure in one or more of the important plant systems or features (see Table E.1
for definitions of the characters). For example, in sequences having a y' at
the end of the string, it means a particular failure mode (overpressure) of
the containment structure (and a rupture location) where a release of radio-
activity takes place directly to the atmosphere from the primary containment.

,

( In the sequence having a y at the end of the string, the containment failure
mode is again by overpressure, but this time the rupture location is such that

3

the release takes place into the reactor building (secondary containment)'

before discharging to the environment. In this latter (y) case, the overall
magnitude of radioactivity release is somewhat diminished by the deposition
and plateout processes that take place within the reactor building.

TCy' and TCy

These sequences involve a transient event requiring shutdown of the reactor3

! while at full power, followed by a failure to make the reactor subcritical
' (i.e., terminate power generation by the core). The containment is assumed to

be isolated by these events; then, one or the other of the following chain of
events is assumed to happen:

| (a) High pressure coolant-injection system would succeed for some time in
; providing makeup water to the core in sufficient quantity to cope with
i the rate of coolant loss through relief and safety valves to the suppres-

sion pool of the containment. During this tiae, the core power level,

varies, but causes substantial energy to be directed into the suppression'

pool; this energy is in excess of what the containment and containment
,

heat-removal sy:,tems are designed to cope with. Ultimately, in about'

1-1/3 hours, the containment is estimated to fail by overpressure and it;

is assumed that this rather severe structural failure of the containment
h would disable the high pressure coolant-makeup system. It is assumed
[ that over a period of roughly 1-1/2 hours after breach of containment,

the core would melt. This has been estimated to be one of the more
dominant sequences in terms of accident risks to the public.|

- _ _ _ _ - - - - ,
_ _ _ _ _ _ _ _
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Table E.1. Key to BWR Accident Sequence Symbols

Rupture of reactor coolant boundary with an equivalent diameter ofA -

greater than six inches.
Failure of the reactor protection system.C -

E - Failure of emergency core cooling injection. |

Q- Failure of normal feedwater system to provide core makeup water.
S - Small pipe break with an equivalent diameter of about 2"-6".

i

2 Small pipe break with an equivalent diameter of about 1/2"-2".S -

T - Transient event.
Failure of HPCI or RCIC to provide core makeup water.U -

Failure of low pressure ECCS to provide core makeup water.V -

W - Failure to remove residual core heat.
u - Containment failure due to stream explosion in vessel.

Y - Containment failure due to overpressure - release through reactor
building.

y' - Containment failure due to overpressure - release direct to atmo- 1
sphere.

,

(b) A variant to the above sequence is one where the high pressure coolant-
injection system fails sor.'ewhat earlier and prior to containment over-
pressure failure. In this case, the earlier melt 'ould result in a
reduced magnitude of release because some of the fission products dis-
charged to the suppression pool, via the safety and relief valves, could
be more effectively retained if the pool remained subcooled. The overall
accident consequences would be somewhat reduced in this earlier melt
sequence, but ultimately the processes accompanying melt (e.g. , noncondens-
ibles, steam, and steam pressure pulses during reactor vessel melt-through)
could cause overpressure failure (y or y') of the containment.

TWy' and TWy

The TW sequence involves a transient where the reactor has been shut down and |

it and the containment have been isolated from their normal heat sink. In
this sequence, the failure to transfer decay heat from the core and containment
to an ultimate sink could ultimately cause overpressure failure of containment.
Overpressure failure of containment would take many, many hours, allowing for
repair or other emergency actions to be accomplished, but it is assumed that

! should this sequence occur, the rather severe structural failure of containment
would disable the systems (e.g. , HPI, RCIC) providing coolant makeup to the |

| reactor core. (In the RSS design, the service water system which conveys heat
from the containment via RHR system to the ultimate sink was found to be the
dominant failure contribution in the TW sequence.) After breach of containment,
the core is assumed to melt.

_ __--_-__
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[TQUVy', AEy', S,Ey', S2Ey'] and [TQUVy, AEy, S2Ey, 5 Ey]2

Each of the accident sequences shown grouped into the two bracketed categories
; above are estimated to have quite similar consequence outcomes, and these

would be somewhat smaller than the TCy', y and TWy' sequences described above.t

In essence, these sequences, which are characterized as in the RSS, involve
failure to deliver makeup coolant to the core after a LOCA or a shutdown

-transient event requiring such coolant makeup. The core is assumed to melt:

down and the melt processes ultimately cause overpressure failure of contain-
ment (either y' or y). The overall risk from these sequences is expected to

; be dominated by the higher frequency initiating events (i.e. , the small LOCA
(S ) and shutdown transients (T)).'

2

References for Appendix E
|

1. " Reactor Safety Study Methodology Applications Program," U.S. Nuclear
Regulatory Commission, NUREG/CR-1659, Vol.1, April 1981.
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APPENDIX F. CONSEQUENCE MODELING CONSIDERATIONS

F.1 EVACUATION MODEL

" Evacuation", used in the context of offsite emergency response in the event
of substantial amount of radioactivity release to the atmosphere in a reactor
accident, denotes an early and expeditious movement of people to avoid exposure
to the passing radioactive cloud and/or to acute ground contamination in the
wake of the cloud passage. It should be distinguished from " relocation" which
denotes a post-accident response to reduce exposure from long-term ground con-
tamination. The Reactor Safety Study (RSS) (Ref.1) consequence model con-
tains provision for incorporating radiological consequence reduction benefits
of public evacuation. The benefits of a properly planned and expeditiously
carried out public evacuation would be well manifested in a reduction of early
health effects associated with early exposure; namely, in the number of cases
of early fatality (see Sec. F.2) and acute radiation sickness which would
require hospitalization. The evacuation model originally used in the RSS con-
sequence model is described in WASH-1400 (Ref.1) as well as in NUREG-0340
(Ref. 2). However, the evacuation model which has been used herein is a
modified version (Ref. 3) of the RSS model and is, to a certain extent, site
emergency planning oriented. The modified version is briefly outlined below:

The model utilizes a circular area with a specified radius (such as a 16-km
(10-mi) plume exposure pathway Emergency Planning Zone (EPZ)), with the reactor
at the center. It is assumed that people living within portions of this area
would evacuate if an accident should occur involving imminent or actual release
of significant quantities of radioactivity to the atmosphere.

Significant atmospheric releases of radioactivity would in general be preceded
by one or more hours of warning time (postulated as the time interval between
the awareness of impending core melt and the beginning of the release of radio-
activity from the containment building). For the purpose of calculation of
radiological exposure, the model assumes that all people who live in a fan-
shaped area (fanning out from the reactor), within the circular zone with the
downwind direction as its median - i.e. , those people who would potentially be
under the radioactive cloud that would develop following the release - would
leave their residences after lapse of a specified amount of delay time * and
then evacuate. The delay time is reckoned from the beginning of the warning
time and is recognized as the sum of the time required by the reactor operators
to notify the responsible authorities, time required by the authorities to
interpret the data, decide to evacuate, and direct the people to evacuate, and
time required for the people to mobilize and get underway.

* Assumed to be of a constant value which would be the same for all evacuees.

{
___ _ _ _ _ _ _ - _ - _ - _ _ - _ _ _ _ _ _
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The model assumes that each evacuee would move radially out in the downwind'

direction * with an average effective speed ** (obtained by dividing the zone
; radius by the average time taken to clear the zone after the delay time) over

a fixed distance ** from the evacuee's starting point. This distance is selected
to be 24 km (15 mi), which is 8 km (5 mi) more than the 16-km (10-mi) plume
exposure pathway EPZ radius). After reaching the end of the travel distance
the evacuee is assumed to receive no further radiation exposure.

The model incorporates a finite length of the radioactive cloud in the downwind
f direction which would be determined by the product of the duration over which

the atmospheric release would take place and the average windspeed during the
release. It is assumed that the front and the back of the cloud formed would

.
move with an equal speed which would be the same as the prevailing windspeed;
therefore, its length would remain constant at its initial value. At any time
after the release, the concentration of radioactivity is assumed to be uniform
over the length of the cloud. If the delay time were less than the warning
time, then all evacuees would have a head-start, i.e., the cloud would be trail-
ing behind the evacuees initially. On the other hand, if the delay time were
more than the warning time, then depending on initial locations of the evacuees
there are possibilities that (a) an evacuee will still have a head start, or
(b) the cloud would be already overhead when an evacuee starts to leave, or
(c) an evacuee would be initially trailing behind the cloud. However, this
initial picture of cloud people disposition would change as the evacuees travel
depending on the relative speed and positions between the cloud and people.
The cloud and an evacuee might overtake one another zero, or one or more number
of times before the evacuee would reach his or her destination. In the model,
the radial position of an evacuating person, either stationary or in transit,
is compared to the front and the back of the cloud as a function 'of time to
determine a realistic period of exposure to airborne radionuclides. The model
calculates the time periods during which people are exposed to radionuclides
on the ground while they.are stationary and while they are evacuating. Because
radionuclides would be deposited continually from the cloud as it passed as

given location, a person who is under the cloud would be exposed to ground
contamination less concentrated than if the cloud had completely passed. To

. account for this, at least in part, the revised model assumes that persons are
(a) exposed to the total ground contamination concentration which is calculated
to exist after complete passage of the cloud, after they are completely passed
by the cloud; (b) exposed to one-half the calculated concentration when any-
where under the cloud; and (c) not exposed when they are in front of the cloud.
The model provides for use of different values of the shielding protection factors
for exposure from airborne radioactivity and contaminated ground.

,

Results shown in Section 5.9.4.1.4.2 for accidents involving sigr.ificant release
of radioactivity to the atmosphere were based upon the assumption that all
people within the 16-km (10-mi) plume exposure pathway EPZ would evacuate as

{ per the evacuation scenario described above. It is not expected that detailed
1 inclusion of any special facility near a specific plant site, where not all

persons would be quickly evacuated, would significantly alter the conclusions.
Sheltering in such cases can provide significant mitigation of consequences in

t

*In the RSS consequence model, the radioactive cloud is assumed to travel
radially outward only.

f ** Assumed to be of a constant value which would be the same for all evacuees.

L
l'
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most instances. For the delay time before evacuation, a generic value of one
hour, considered to be achievable by appropriate planning, was used. The staff
estimated the effective speeo of evacuation to be 0.78 m/s (1.75 mph) based
upon the applicant's estimate or the time necessary to clear the 16-km (10-mi)
zone. As an additional emergency measure for the Clinton site, it was also
assumed that all people beyond the evacuation distance who would be exposed to
the contaminated ground would be relocated af ter passage of the plume. For
the people outside the evacuation zone and within 40 km (25 mi), a reasonable
relocation time span of eight hours has been assumed, during which each person
is assumed to receive additional exposure to the ground contamination. Beyond
the 40-km (25-mi) distance the usual assumption of the RSS consequence model
regarding the period of ground exposure was used--which is that if the calcula-
ted ground dose to the total marrow over a seven-day period would exceed 200 rem,
then this high dose rate would be detected by actual field measurements follow-
ing the plume passage, and people from those regions would then be relocated
immediately. For this situation the model limits the period of ground dose
calculation to 24 hours; otherwise, the period of ground exposure is limited
to seven days for calculation of early dose.

It is also realistic to expect that authorities would evacuate persons at dis-
tances from the site where exposures above the threshold for causing early
fatalities could occur regardless of the plume exposure pathway EPZ distance.
Figure F-1 illustrates the reduction in early fatalities that can occur by
extending evacuation to a larger distance, such as 24 km (15 mi), from the
Clinton site. Also illustrated in Figure F-1 is a pessimistic case for which
no early evacuation is assumed and all persons are assumed to be exposed for
the first 24 hours following an accident and are then relocated.

The model has the same provision for calculation of the economic cost associated
with implementation of evacuation as in the orginal RSS mHel. For this purpose,
the model assumes that for atmospheric releases of durations three hours or
less, all people living within a circular area of 8-km (5-mi) radius centered
at the reactor plus all people within a 45 angular sector within the plume
exposure pathway EPZ and centered on the downwind direction would evacuate and
temporarily relocate. However, if the duration of release would exceed three
hours, the cost of evacuation is based on the assumption that all people within
the entire plume exposure pathway EPZ would evacuate and temporarily relocate.

For either of these situations, the cost of evacuation and relocation is assumed
to be $125 (1980 dollars) per person, which includes cost of, food and temporary
sheltering for a period of one week.

F.2 EARLY HEALTH EFFECTS MODEL

The medical advisors to the Reactor Safety Study (Ref. 1) proposed three alter-
native dose-mortality relationships that can be used to estimate the number of
early fatalities that might result in an exposed population. These alterna-
tives characterize different degrees of post-exposure medical treatment from
" minimal," to " supportive," to " heroic," and are more fully described in
NUREG-0340 (Ref. 2).

The calculational estimates of the early fatality risks presented in the texts
of Section 5.9.4.1.4.3 and Section F.1 of this appendix used the dose-mortality
relationship that is based upon the supportive treatment alternative. This

1
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implies the availability of medical care facilities and services for those
exposed in excess of about 200 rem. At the extreme low probability end of the
spectrum, i.e., at the one chance in one-hundred-million per reactor year level,
the number of persons involved might exceed the capacitj of facilities for such
services, in which case the number of early fatalities might have been somewhat
underestimated. To gain perspective on this element of uncertainty, the staff
has also performed calculations using the most pessimistic dose-mortality
relationship based upon minimal medical treatment and using identical assumptions
regarding early evacuation and early relocation as made in Section 5.9.4.1.4.3.
This shows 5 early fatalities at the one chance in one-million per reactor year
level, an increase from 140 to 300 early fatalitius at the one chance in one-
hundred-million per reactor year level (see Table 5.9), and an overall five-
fold increase in annual risk of early fatalities (see Table 5.10). The major
fraction of the increased risk of early fatality in the absence of supportive
medical treatment would occur within 5 km (3 mi) and virtually all.would be
contained within f: km (40 mi) from the Clinton site.

References for Appendix F

1. " Reactor Safety Study," U.S. Nuclear Regulatory Commission, WASH-1400,
NUREG-75/014, October 1975.

2. " Overview of the Reactor Safety Study Consequences Model," U.S. Nuclear
Regulatory Commission, NUREG-0340, October 1977.

3. "A Model of Public Evacuation for Atmospheric Radiological Releases,"
Sandia Laboratories, SAND 78-0092, June 1978.
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APPENDIX G. IMPACTS OF THE URANIUM FUEL CYCLE

The following assessment of the environmental impacts of the fuel cycle as
related to the operation of the proposed project is based on the values given
in Table S-3 (Sec. 5.10) and the staff's analysis of the radiological impact
from radon releases. For the sake of consistency, the analysis of fuel-cycle
impacts has been cast in terms of a model 1000-MWe light-water-cooled reactor
(LWR) operating at an annual capacity factor of 80%. In the following review
and evaluation of the environmental impacts of the fuel cycle, the staff's
analysis and conclusions would not be altered if the analysis were to be based
on the net electrical power output of the Clinton Power Station.

G.1 LAND USE

The total annual land requirement for the fuel cycle supporting a model
1000-MWe LWR is about 46 ha (113 acres). About 5.3 ha (13 acres) are perma-
nently committed, and 41 ha (100 acres) are temporarily committed. (A " tempo-
rary" land commitment is a commitment for the life of the specific fuel-cycle
plant; e.g. mill, enrichment plant, or succeeding plants. On abandonment or
decommissioning, such land can be used for any purpose. " Permanent" comm.it-
ments represent land that may not be released for use after plant shutdown
and/or decommissioning.) Of the 41 ha per year of temporarily committed land,
32 ha (79 acres) are undisturbed and 9 ha (22 acres) are disturbed. Consider-
ing common classes of land use in the United States,* fuel-cycle land-use
requirements to support the model 1000-MWe LWR do not represent a significant
impact.

G.2 WATER USE

The principal water-use requirement for the fuel cycle supporting a model
1000-MWe LWR is that required to remove waste heat from the power stations
supplying electrical energy to the enrichment step of this cycle. Of the
total annual requirement of 43 x 106 ma (11.4 x 109 gal), about 42 x 106 ma

(11.1 x 109 gal) are required for this purpose, assuming that these plants use
once-through cooling. Other water uses involve the discharge to air (e.g. ,
evaporation losses in process cooling) of about 0.6 x 106 m (160 x 106 gal)3

per year and water discharged to ground (e.g. , mine drainage) of about
0.5 x 106 ma (130 x 106 gal) per year.

On a thermal-effluent basis, annual discharges from the nuclear fuel cycle are
about 4% of those from the model 1000-MWe LWR using once-through cooling. The
consumptive water use of 0.6 x 106 m /yr is about 2% of that from the model3

1000-MWe LWR using cooling towers. The maximum consumptive water use (assuming

*A coal-fired power plant of 1000-MWe capacity using strip-mined coal requires
the disturbance of about 81 ha (200 acres) per year for fuel alone.

_ - _ _ _ _ _ _ _ _ _ . _ _ _ - - _ _ _ .
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>
l that all plants supplying electrical energy to the nuclear fuel cycle used
! cooling towers) would be about 6% of that of the model 1000-MWe LWR using
| cooling towers. Under this condition, thermal effluents would be negligible.

The staff finds that these combinations of thermal loadings and water consump-
tion are acceptable relative to the water use and thermal discharges of the

> proposed project.

G.3 FOSSIL-FUEL CONSUMPTION

' Electrical energy and process heat are required during various phases of the
fuel-cycle process. The electrical energy is usually produced by the combus-
tion of fossil fuel at conventional power plants. Electrical energy asso-

ciated with the fuel cycle represents about 5% of the annual electrical poweri

production of the model 1000-MWe LWR. Process heat is generated primarily by
,

the combustion of natural gas. This gas consumption, if used to generate
electricity, would be less than 0.3% of the electrical output from the model
plant. The staff finds that the direct and indirect consumptions of electrical
energy for fuel-cycle operations are small and L.ceptable relative to the net
power production of the proposed project.

L

G.4 CHEMICAL EFFLUENTS

The quantities of chemical, gaseous, and particulate effluents associated with
fuel-cycle processes are given in Table S-3. The principal species are sulfur
oxides, nitrogen oxides, and particulates. Judging from data in a Council on
Environmental Quality report (Ref.1), the staff finds that these emissions
constitute an extremely small additional atmospheric loading in comparison>

with these emissions from the stationary fuel-combustion and transportation
I sectors in the United States; that is, about 0.02% of the annual national

releases for each of these species. The staff believes that such small
increases in releases of these pollutants are acceptable.

Liquid chemical effluents produced in fuel-cycle processes are related to
fuel-enrichment, -fabrication, and -reprocessing operations and may be released
to receiving waters. These effluents are usually present in dilute concentra-
tions such that only small amounts of dilution water are required to reach
levels of concentration that are within established standards. The flow of

|
|

dilution water required for specific constituents is specified in Table S-3.
Additionally, all liquid discharges into the navigable waters of the United

I States from plants associated with the fuel-cycle operations will be subject
to requirements and limitations set forth in the NPDES permit.

Tailings solutions and solids are generated during the milling process. These
solutions and solids are not released in quantities sufficient to have a
significant impact on the environment.

t

G.5 RADIOACTIVE EFFLUENTS

Radioactive effluents estimated to be released to the environment from repro-

cessing and waste management activities and certain other phases of the fuel-'

! cycle process are listed in Table S-3. Using these data, the staff has calcu-
lated for one year of operation of the model 1000-MWe LWR, the 100 year involun-
tary environmental dose commitment * to the U.S. population.

I - .
.
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It is estimated from these calculations that the overall involuntary total-body
gaseous dose commitment to the U.S. population from the fuel cycle (excluding
reactor releases and the dose commitment due to radon-222 and technetium-99)
would be about 400 person-rems for each year of operation of the model 1000-MWe
LWR (reference reactor year, or RRY). Based on Table S-3 values, the addi-
tional involuntary total-body dose commitments to the U.S. population from '

radioactive liquid effluents (excluding technetium-99) due to all fuel-cycle
operations other than reactor operation would be about 100 person-rems per
year of operation. Thus, the estimated involuntary 100 year environmental ,

dose commitment to the U.S. population from radioactive gaseous and liquid
releases due to these portions of the fuel cycle is about 500 person-rems
(whole body) per RRY.

At this time, the radiological impacts associated with radon-222 and technetium-
99 releases are not addressed in Table S-3. Principal radon releases occur
during mining and milling operations and as emissions from mill tailings;
whereas principal technetium-99 releases occur from gaseous diffusion enrich-
ment facilities. The staff has determined that radon-222 releases per RRY
from these operations are as given in Table G.I. The staff has calculated
population-dose commitments for these sources of radon-222 using the RABGAD
computer code described in Volume 3 of NUREG-0002, Appendix A, Chapter IV,
Section J (Ref. 2). The results of these calculations for mining and milling
activities prior to tailings stabilization are given in Table G.2.

When added to the 500 person-rems total-body dose cnmmitment for the balance
of the fuel cycle, the overall estimated total-body involuntary 100 year
environmental dose commitment to the U.S. population from the fuel cycle for
the model 1000-MWe LWR is about 640 person-rems. Over this period of time,

,

this dose is equivalent to 0.00002% of the natural-background total-body dose
of about 3 billion person rems to the U.S. population.**

The staff has considered the health effects associated with the releases of
radon-222, including both the short-term effects of mining, milling, and
active tailings, and the potential long-term effects from unreclaimed open pit
mines and stabilized tailings. The staff has assumed that after completion of
active mining, underground mines will be sealed, returning releases of radon-222
to background levels. For purposes of providing an upper-bound impact assess-
ment, the staff has assumed that open pit mines will be unreclaimed and has
calculated that if all ore were produced from open pit mines, releases from
them would be 110 Ci per RRY. However, because the distribution of uranium-
are reserves available by conventional mining methods is 66% underground and

* The environmental dose commitment (EDC) is the integrated population dose for
100 years; i.e., it represents the sum of the annual population doses for a
total of 100 years.

** Based on an annual average natural-background individual dose commitment of
100 millirems and a stabilized U.S. population of 300 million.

U
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Table G.I. Radon Releases from Mining and Milling Operations and Mill
Tailings for Each Year of Operation of the Model 1000-MWe LWR *

|

Radon source Quantity released

Mining ** 4060 Ci

Milling and tailings *** (during active mining) 780 Ci

Inactive tailings *** (before stabilization) 350 Ci

Stabilized tailings *** (several hundred years) I to 10 Ci/ year

Stabilized tailings *** (af ter several hundred years) 110 Ci/yr
;

*After three days of hearings before the Atomic Safety and Licensing|

Appeal Board (ASLAB) using the Perkins record in a " lead case"
,

approach, the ASLAB issued a decision on May 13, 1981 (ALAB-640) on the
! radon-222 release source term for the uranium fuel cycle. The deci-

sion, among other matters, produced new source term numbers based on
the record developed at the hearings. These new numbers did not differ
significantly from those in the Perkins record which are the values set
forth in this table. Any health effects relative to radon-222 are,

still under consideration before the ASLAB. Because the source term
. numbers in ALAB-640 do not differ significantly from those in the

Perkins record, the staff continues to conclude that both the dose
commitments and health effects of the uranium fuel cycle are insignifi-
cant when compared to dose commitments and potential health effects to
the U.S. population resulting from all natural background sources.
Subsequent to ALAB-640, a second ASLAB decision (ALAB-654, issued

|

September 11,1981) permits intervenors a 60-day period to challenge
the Perkins record on the potential health effects of radon-222
emissions.

**R. Wilde, NRC transcript of direct testimony given "In the Matter of
Duke Power Company (Perkins Nuclear Station)," Docket No. 50-488,
April 17, 1978.

***P. Magno, NRC transcript of direct testimony given "In the Matter of
Duke Power Company (Perkins Nuclear Station)," Docket No. 58-488,

' April 17, 1978.

Table G.2. Estimated 100-Year Environmental Dose Commitment for'

Each Year of Operation of the Model 1000-MWe LWR

.

Dosage (person-rems)
Radon-222

1 Radon Release Lung (bronchial
Source (Ci) Total Body Bone epithelium)

Mining 4100 110 2800 2300
Milling and active

tailings 1100 29 750 620

Total 140 3500 2900

_ _ _ _ _
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34% open pit (Ref. 3), the staff has further assumed that uranium to fuel LWRs
will be produced by conventional mining methods in these proportions. This
means that long-term releases from unreclaimed open pit mines will be 37 Ci/yr
(0.332 x 110) per RRY.

Based on these assumptions, the radon released from unreclaimed open pit mines
over 100- and 1000 year periods would be about 3700 Ci and 37,000 Ci per RRY,
respectively. The total dose commitments for a 100- to 1000 year period would
be as shown in Table G.3. These commitments represent a worst-case situation
in that no mitigating circumstances are assumed. However, state and Federal

,

i

laws currently require reclamation of strip and open pit coal mines, and it is '

very probable that similar reclamation will be required for open pit uranium ;
mines. If so, long-term releases from such mines should approach background
levels. |

For long-term radon releases from stabilized tailir.gs piles, the staff has
assumed that the tailings would emit, per RRY,1 Ci/yr for 100 years,10 Ci/yr
for the next 400 years, and 100 Ci/yr for periods beyond 500 years. With
these assumptions, the cumulative radon-222 release from stabilized-tailings
piles per RRY would be 100 Ci in 100 years, 4090 Ci in 500 years, and 53,800 Ci
in 1000 years (Ref. 4). The total-body, bone, and bronchial-epithelium dose '

commitments for these periods are as shown in Table G.4.

Using risk estimators of 135, 6.9, and 22 cancer deaths per million person-rems
.

for total-body, bone, and lung exposures, respectively, the estimated risk of
cancer mortality resulting from mining, milling, and active-tailings emissions
of radon-222 is about 0.11 cancer fatality per RRY. When risk from radon-222
emissions from stabilized tailings over a 100 year release period is added,
the estimated risk of cancer mortality over a 100 year period is unchanged.
Similarly, a risk of about 1.2 cancar fatalities per RRY is estimated over a
1000 year release period. When potential radon releases from reclaimed and
unreclaimed open pit mines are included, the overall risks of radon-induced
cancer fatalities per RRY range as follows:

0.11-0.19 fatality for a 100 year period,
0.19-0.57 fatality for a 500 year period, and
1.2 -2.0 fatalities for a 1000 year period.

To illustrate: A single model 1000-MWe LWR operating at an 80% capacity
factor for 30 years would be predicted to induce between 3.3 and 5.7 cancer
fatalities in 100 years, 5.7 and 17 in 500 years, and 36 and 60 in 1000 years
as a result of releases of radon-222.

These doses and predicted health effects have been compared with those that
can be expected from natural-background emissions of raden-222. Using data
from the National Council on Radiation Protection (NCRP) (Ref. 5), the average
radon-222 concentratioa in air in the contiguous United States is about

a150 pCi/m , which the NCRP estimates will result in an annual dose to the
bronchial epithelium of 450 millirems. For a stabilized future U.S. population
of 300 million, this represents a total lung-dose ccmmitment of 135 million
person-rems per year. Using the same risk estimator of 22 lung-cancer fatali-
ties per million person-lung rems used to predict cancer fatalities for the /

model 10'J0-MWe LWR, estirrated lung-cancer fatalities alone from background
;

a

,
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Table G.3. Population-Dose Commitments from Unreclaimed
Open-Pit Mines for Each Year of Operation

,

of the Model 1000-MWe LWR'

!

Population-Dose Commitments (person-rems)
Time Radon-222

Period Release Lung (bronchial
(yr) (C1) Total Body Bone epithelium)

,

100 3,700 96 2,500 2,000

500 19,000 480 13,000 11,000

1,000 37,000 960 25,000 20,000
:

I

i

3

Table G.4. Population-Dose Commitments from
Stabilized-Tailings Piles for Each Year of

Operation of the Model 1000-MWe LWR
;

Population-Dose Commitments (person-rems)
' Time Radon-222

Period Release Lung (bronchial
(yr) (C.i) Total Body Bone epithelium)'

;

100 100 2.6 68 55

500 4,090 110 2,800 2,300

1,000 53,800 1,400 37,000 30,000

4

.
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radon-222 in the air can be calculated to be about 3000 per year, or 300,000
to 3,000,000 lung-cancer deaths over periods of 100 and 1000 years, respect-
ively.

The staff is currently in the process of formulating a specific model for j
analyzing potential impact and health effects from release of technetium-99 \
during the fuel cycle. However, for the interim period until the model is
completed, the staff has calculated that the potential 100 year environmental
dose commitment to the U.S. population from the release of Tc-99 should not
exceed 100 person rems per RRY. These calculations are based on the gaseous
and the hydrological pathway model systems described in Volume 3 of NUREG-0002,
Chapter IV, Section J, Appendix A (Ref. 2). When added to the 640 person-rem
total-body dose commitment for the balance of the fuel cycle, including radon-222, i

the overall estimated total-body involuntary 100 year environmental dose
commitment to the U.S. population from the fuel cycle for the model 1000-MWe
LWR is about 740 person rems. Over this period of time, this dose is equivalent
to 0.00002% of the natural-background total-body dose of about 3 billion
person rems to the U.S. population.*

The staff also considered the pcaential health effects associated with this
release of technetium-99. Using the modeling systems described in NUREG-0002,
the major risks from Tc-99 are from exposure of the GI trar t and kidney,
although there is a small risk from total-body exposure. Using organ-specific
risk estimators, these individual organ risks can be converted to total-body
risk equivalent doses. Then, by using the total-body risk estimator of 135
cancer deaths per million person-rems, the estimated risk of cancer mortality
due to technetium-99 releases from the nuclear fuel cycle is about 0.01 cancer
fatality per RRY over the subsequent 100 to 1000 years.

In addition to the radon- and technetium-related potential health effects from
the fuel cycle, other neclides produced in the cycle, such as carbon-14, will
contribute to populatio.: exposures. It is estimated that an additional 0.08
to 0.12 cancer death may occur per RRY (assuming that no cure for or preven-
tion of cancer is ever developed) over the next 100 to 1000 years, respectively,
from exposures to these other nuclides.

The latter exposures also can be compared with those from naturally occurring
terrestrial and cosmic-ray sources. These average about 100 millirems.
Therefore, for a stable future population of 300 million persons, the whole-
body dose commitment would be about 30 million person-rems per year, or 3 bil-
lion person rems and 30 billion person-rems for periods of 100 and 1000 years,
respectively. These natural-background dose commitments could produce about

| 400,000 and 4,000,000 cancer deaths during the same time periods. From the
above analysis, the staff concludes that both the dose commitments and health
effects of the uranium fuel cycle are insignificant when compared with dose
commitments and potential health effects to the U.S. population resulting from

j all natural-background sources.
|

* Based on an annual average natural-background individual dose commitment of
100 millirems an a stabilized U.S. population of 300 million.

i

1
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\
G.6 RADIOACTIVE WASTES

} The quantities of buried radioactive waste material (low-level, high-level,
and transuranic wastes) associated with the uranium fuel cycle are specified
in Table S-3. For low-level waste disposal at land-burial facilities, the

2 Commission notes in Table S-3 that there will be no significant radioactive
releases to the environment. The Commission notes that high-level and'

transuranic wastes are to be buried at a Federal repository, and that no
release to the environment is associated with such disposal. It is indicated
in NUREG-0116 (Ref. 6), in which are provided background and context for the

' high-level and transuranic Table S-3 values established by the Commission,,

that these high-level and transuranic wastes will be buried and will not be'

released to the biosphere. No radiological environmental impact is expected
from such disposal.

G.7 OCCUPATIONAL DOSE

The annual occupational dose attributable to Cl phases of the fuel cycle for
the model 1000-MWe LWR is about 200 person-rems. The staff concludes that
this occupational dose will not have a significant environmental impact.

G.8 TRANSPORTATION

The transportation dose to workers and the public is specified in Table S-3.
This dose is small in comparison with the natural-background dose.

t

G.9 FUEL CYCLE

The staff's analysis of the uranium fuel cycle did not depend on the selected
fuel cycle (no recycle or uranium-only recycle), because the data provided in

f Table S-3 include maximum recycle-option impact for each element of the fuel
cycle. Thus, the staff's conclusions as to acceptability of the environmental
impacts of the fuel cycle are not affected by the specific fuel cycle selected.i

.

) References for Appendix G

1. "The Seventh Annual Report of the Council on Environmental Quality,"'

Figures 11-27 and 11-28, pp. 238-239, Council on Environmental Quality,
September 1976.

, 2. " Final Generic Environmental Statement on the Use of Recycle Plutonium in
\ Mixed 0xide Fuel in Light-Water-Cooled Reactors," NUREG-0002, U.S. Nuclear

Regulatory Commission, August 1976.

) 3. " Statistical Data of the Uranium Industry," GJ0-100(8-78), U.S. Depart-
rrent of Energy, January 1,1978.

4. Testimony of R. Gotchy from: "In the Matter of Duke Power Company (Eerkins
Nuclear Station)," U.S. Nuclear Regulatory Commission, Docket No. 50-488,
filed April 17, 1978.

,

t

|
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\

5. " Natural Background Radiation in the United States," Publication No. 45,
National Council on Radiation Protection and Measurements, November 1975. -

6. " Environmental Survey.of the Reprocessing and Waste Management Portions ;

of the LWR Fuel Cycle," NUREG-0116 (Supplement 1 to WASH-1248), U.S. '

Nuclear Regulatory Commission, October 1976. k
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APPENDIX H. LETTER FROM THE U.S. DEPARTMENT OF THE INTERIOR,
FISH AND WILDLIFE SERVICE, CONCERNING ENDANGERED AND

THREATENED SPECIES IN THE VICINITY OF THE CLINTON POWER ~ STATION
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Eb asJ
4/$ SUnited States Department of the Intenor

. .

-- - 9,
FISH AND WILDLIFE SERVICE 4 (,4/

2701 Rocketeek Parkway, Suite 106
North If namas City, Missoun 64116

KANS45 C17Y AREA 0FFICE ECOLOGIC 4L SER Y1CES
816/374-6164 816/374-3931 p

June 3,1981 , '.

Rk[~1) Se

JUN 1 1 199 ; ,,,,[.'
'

Mr. B. 3. Youngblood, Chief 2 2''

Licmsing Branch No.1
"'8 ge ow,; Division of Licensing

' ' ' * " JU.S. Nuclear Regulatory Commission 4
Washington D.C. 20555 bfx A

Dear Mr. Youngblood:

This is in response to your letter of May 4,1981, regarding the Byron and Clinton nuclear
power plant sites in Ogle and DeWitt Counties, Illinois.

In accordance with Section 7(c) of the Endangered Species Act, as amended, we have
reviewed the project information and our Endangered Species distribution information and
we have determine:d that the following listed species may occur in both project areas.

Listed Species

Bald eagle (Haliaeetus leucocephalus)
Indiana bat (Myotp sodalis)

The bald eagle is a winter resident. Wintering eagles are commonly encountered along
streams, rivers and reservoirs whe.re open water and a plentiful food supply exists.
A single bald eagle was sited 15 miles SW of the Byron site this past winter. Additional
eagle sightings have been made in the Clinton Lake area.

The Indiana bat is a summer resident throughout Illinois. They utilize riparian timber
areas for establishing small nursery colonies. The areas indicated on your maps contain
good bat habitat.

It is the Nuclear Regulatory Commission's responsibility to review the project and
evaluate the possible effects on federally listed species. The determination to be made on
each project is whether the propcsed action "may affect or will not affect" listed
threatened or endangered species. If it is determined the project "will not affect" an
endangered species, no further action is necessary, and the procedure is terminated. If,
however, your determination is the project "may affect," you should request formal
consultation. The Area Manager, U.S. Fish and Wildlife Service, Kansas City, Missouri,
has the prerogative to request your agency to formally consult on any project if deemed
necessary. If there are any questions regarding the biological assessment or how it applies
to the consultation process, please contact Mr.1 arry Visscher, Endangered Species
Coordinator, U.S. Fish and Wildlife Service, 2701 Roca, creek Parkway, Suite 106, North
Kansas City, Missouri (316/374-6166).

Sincerely yours,
_

teh'
,,

Tom A. Saunders
^''' "'" "''

4 81.., ,
eU K GOVERNMENT P8ttNTING OFFICE: 1982 361 - 297/ 21 f,0 1-1
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