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NOTICE ,

Availability of Reference Materials Cited in NRC Publications ,

Most documents cited in N RC 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

Although the listing that follows 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 bulletins, circulars, information notices, inspection and investigation notices;

.'

Licensee Event Reports; vendor reports and correspondence; Commission papers;and applicant and
licensee documents and correspondence. ,

The following documents in the NUREG series are available for purchase from the NRC/GPO Sales -
Program: formal NRC staff and contractor reports, NRC-sponsored conference proceedings, and
NRC booklets and brochures. Also available are Regulatory Guides, NRC r.egulations in the Code of
Federal Regulations, and Nuclear Regulatory Commission issuances.

5

Documents available from the National Technical Information Service include NUREG series
reports and technical reports prepared by other federal agencies and reports prepared by the Atomic
Energy Commission, forerunner agency to the Nuclear Reguiatory Commission.

Documents available from public and special technical libraries include all open literature items,
such as books, journal and periodical articles, and transactions. Federal Register notices, federal and 7

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.

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 j
20555.

Copies of industry codes and standards used in a substantive manner in the N RC regulatory process
are maintained at the NRC Library, 7920 Norfolk Avenue, Bethesda, Maryland, and are available ,

< there for reference use by the public. Codes and standards are usually copyrighted and may be
purchased from the originating organization or, if they are American National Standards, from the

*

American National Standards Institute,1430 Broadway, New York, NY 10018.-
,
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GPO Printed copy price: $11.00 _
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APPENDIX A

COMMENTS ON THE DRAFT ENVIRONMENTAL STATEMENT

No changes have been made to this Appendix.
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TENNESSEE WILDLIFE RESOURCES COMMISSION
PROCLAMATION

ENDANGERED OR THREATENED SPECIES

Pursuant to the authority granted by Tennessee Code Annotated,
Sections .51-905 and 51-907, the Tennessee Wildlife Resources Commission
does hereby declare the following species to be endangered or threatened
species subject to the regulations as herein provided. Said regulations
shall become effective sixty days from this date.

SECTION I. ENDANGERED OR THREATENED SPECIES

MOLLUSCS

ENDANGERED

Birdwing pearly mussel Conradilla caelata
Dromedary pearly mussel Dromus dromas
Yellow-blossom pearly mussel Epioblasma (-Dysnomia) florentina

florentina
Green-blossom pearly mussel Epioblasma (-Dysnomia) torulosa

gubernaculum
Tuberculed-blossom pearly mussel Epioblasma (-Dysnomia) torulosa

torulosa
Turgid-blossom pearly mussel Epioblasma (-Dysnomia) turgidula
Tan riffle shell pearly mussel Epioblasma (-Dysnomia) valkeri
Fine-rayed pigtoe pearly mussel Fusconcia cuncolus
Shiny pigtoe pearly mussel Fusconcia edpariana
Pink mucket pearly mussel Zampailis croiculata orbiculata
White warty-back pearly mussel Plethobasis cicatricosus
orange-footed pimpleback Plethobasis cooperianus
Rough pigtoe pearly mussel Pleurobema plenum
Cumberland monkeyface pearly Quadrula intermedia

mussel
Appalachian monkeyface pearly Quadrula sparsa

mussel
Pale lilliput pearly mussel Tocolasma (-Carunculina) cylindrella
Painted snake coiled forest snail Anguispira picta

FISH

ENDANGERED

Lake Sturgeon Acipenser fulvescens
Ohio River Muskellunge Esom masquincngy ohioensis

(in Morgan, Cumberland,

Fentress & Scott Counties)
Barren's Topminnow Fundulus sp. (cf. F. albolineatus)
Spotfin Chub Hybopsis monacha
Yelloufin Madtom Noturus flaviginnis
Snail Darter Percina tanast

Proc. No. 75-15* -

*Section I amended by Proc. No. 77-4 ;

dated M1y 13, 1977, Proc. No. 78-14
dated Sept. 22, 1978; and, Proc. No. 78-20
dated Dec. 8, 1978.
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SECTION I. (Continutd)

FISH (Continued)

THREATENED

Silverjaw Minnow Ericymba bucatta
S1 ender Chub Hybopsis cahni
Blue Sucker Cycleptus elongatus
Pigmy madtom Noturus sp. (cf. N. hilderbrandi)
Preck.lebelly Madtom N. munitus
Slackvater Datter Etheostoma boschungi
Coldwater Darter F. ditrem
Trispot Darter E. triseIIa

.

Duskytail Darter E. (Catonotus) sp.
Coppercheck Darter E. sp. (cf. F. moulatum)
Longhead Darter Percina merocephala
Amber Darter P. (Imostom) sp.
Reticulate Longperch P. sp. (cf. P. caprodes)

AMPHIBIANS

THREATENED

Tennessee Cave Salamander Gyrinophilus paIIeucus

REPTILES

THREATENED

Northern Pine Snake Pitucphis m. meZanoleucus
Western Pigmy Rattlesnake Sistrurus miliarius streckeri

BIRDS

ENDANGERED

Mississippi Kite Ictinea mississippiensis
Golden Eagle Aquita chrysaetos
Bald Eagle Haliaeetus leucocephalus
Osprey Pandion haliaetus
Peregrine falcon Falco peregrinus
Red-cockaded Woodpecker Picoides borealis
Raven Corvus corc=
Bachman's Sparrow Aimphila aestivalis bachmanis

THREATENED

Sharp-shinned Hawk Accipiter striatus
Cooper's Hawk A. cooperi
Marsh Hauk Circus cyancus hudsonius
Bevick's Wren Thyromnes bevickii
Grasshopper Sparrow Ammodramus savannarum
Black-Crowned Night Heron Nycticoram nycticorax

Proc. No. 75-15*
*Section I amended by Proc. No. 77-4
dated May 13 1977 Proc. No. 78-14
dated Supt. ,22,1$78; and, Proc. No. 78-20
dated Dec. 8. 1978. g_,
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SECTION I. (Continued)
MAMMALS

ENDANGERED

. Eastern Cougar Feliz concolor cougar
.I'ndiana Myotis Hyotis sodalis
Gray Myotis Myotis grisescens

THREATENED

Kiver Otter Lutra canadensis ,

SECTION II. REGULATIONS

Except as provided for in Tennessee Code Annotated, Section 51-906
(d) and (e), it shall be unlawful fdr any person to take, harass, or
destroy wildlife listed as threatened or endangered or otherwise to violate
terms of Section 51-905 (c) or to destroy knowingly the habitat of such

gpecies without due consideration of alternatives for the welfare of the
species listed in (1) of this proclamation, or (2) the United States list
of Endangered fauna.

;

Date: June 12, 1975 :

P

!

Proc. No. 75-15* *

1'Section I amended by Proc. No. 77-4
dated May 13, 1977, Proc. No. 78-14

Idated Septerrher 22, 1978; and, Proc. No. 78-20
dated Dec. 8,1978.
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7~s United States Department of the Interior
#4 'Y FISH AND WILDLIFE SERVICE

h PLATEAU BUILDING, ROOM A 5

\TL 50 SOUTH FRENCH BROAD AVENUE
%. , # ASHEVILLE, NORTH CAROLINA 28801

November 5, 1981

@t%

S Q/j.
VS.gT /

b g 1 i" h /'
Mr. Paul S. Check is,,, JL U $

fg] NOV1 7 1981 > ''RBR ogram Office

,y," ,*Office of Nuclear Reactor Regulation Wa.

Nuclear Regulatory Commission *k,
Washington, DC 20555 /' DY/w
Ret 4-2-82-047

Dear Mr. Check:

We have reviewed the proposed Clinch River Breeder Reactor Plant in Anderson
County, Tennessee, as requested by letter of October 26, 1981, received
October 29, 1981.

Federally listed Endangered (E) and/or Threatened (T) and/or species
proposed for listing as Endangered (PE) or Threatened (PT) may occur in the
area of influence of this action.

To facilitate compliance with Section 7(c) of the Endangered Species Act of
1973, as amended, Federal agencies or designated non-Federal representatives
are required to obtain from the Fish and Wildlife Service information

concerning the possible presence of any species, listed or proposed to be
listed, which may be present in the impact area of a proposed major Federal
action significantly affecting the quality of the human environment.
Therefore, we are furnishing you the following list of species which may be
present in the concerned area:

Gray bat (Myotis grisescens) -E
White warty-back pearly mussel (Plethobasis cicatricosus) E-

Dromedary pearly mussel (Dromus dromas) -E
Yellow-blossom pearly mussel (Epioblasma florentina florentina) -E
Fine-rayed pigtoe pearly mussel (Fusconaia cuneolus) -E
Shiny pigtoe pearly mussel (Fuscenaia edgariana) -E
Pink mucket pearly mussel (Lampsilis orbiculata orbiculata) -E
Orange-footed pearly mussel (Plethobasis cooperianus) -E
Rough pigtoe pearly mussel (Pleurobema plenum) -E
Birdwing pearly mussel (Conradilla caelata) -E
Green-blossom pearly mussel (Epioblasma torulosa gubernaculum) -E
Alabama lamp pearly mussel (Lampsilis virescens) -E
Slender chub (Hybopsis cahni) -T

In addition to listed and proposed Endangered and Threatened species, there
are species which, although not now listed or officially proposed for
listing as Endangered or Threatened, are under status review (SR) by the
Service and may be listed at some time in the future. Status review species

8111180414 811105
PDR ADOCK 05000537
A PDR g4
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are not legally protected under the Endangered Species Act and the
biological assessment requirements do not apply to them. However, we would
appreciate any efforts you might make to avoid adversely impacting them.
The following species under status review may occur within the project areat

Cimicifuga rubifolia
Saxifraga careyana

Spiny River snail (lo fluvialis)

Section 7(c) and regulations being prepared to implement Section 7 (c) also
require the Federal agency or the designated non-Federal respresentative
proposing a major Federal action to conduct and submit to the Service a
biological assessment to determine the effects of the proposal on listed and
proposed Endangered and Threatened species. The biological assessment shall
be completed within 180 days after the date on which initiated or within a
time frame mutually agreed upon between the agency and the Service and
before initiating the proposed action. If the biological assessment is not
begun within 90 days, this list must be verified informally (via phone) with
us prior,to initiation of your assessment. We do not feel that we can
adequately assess the effects of the proposed' action on listed and proposed
Endangered and Threatened species or Critical Habitat without a complete
assessment. When conducting a biological assessment, the Federal agency or
the designated non-Federal representative must, at a minimum:

1. Conduct a scientifically sound on-site inspection of the area affected
by the action, which must, unless otherwise directed by the Service,
include a detailed survey of the area to determine if listed or
proposed species are present or occur seasonally and whether suitable
habitat exists within the area for either expanding the existing
population or potential reintroduction of populations

2. Interview recognized experts on the species at issue, including those
within the Fish and Wildlife Service, the National Marine Fisheries
Service, state conservation agencies, universities, and others who may >

have data not yet found in scientific literatures

3. Review literature and other scientific data to determine the species'
distribution, habitat needs, and other biological requirements:

4. Review and analyze the effects of the action on the species, in terms ,

of individuals and populations, including consideration of the i

cumulative effects of the action on the species and habitat; '

5. Analyze alternative actions that may provide conservation measures; i

6. Conduct any studies necessary to fulfill the requirements of (1)
through (5) above;

,
7. Review any other relevant information.

i
Should you require additional information on this subject, please contact |
Mr. Gary Henry, Mr. Robert Currie, or Ms. Nora Murdock in the Asheville Area
Office, FTS 672-0321, commercial 704/258-2850, ext. 321.

i
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After the assessment has been completed and reviewed, it is the
responsibility of the Federal agency to determine if the proposed action
"may affect" any of the listed species or Critical Habitats or if it is
likely to jeopardize the continued existence of proposed species or result
in the destruction or adverse modification of any Critical Habitat proposed
for such species. If the determinatien is "may affect" for listed species
the Federal agency must request in writing formal consultation from this
office. Requests for formal consultation must include: (1) a description
of the action to be considered; (2) a description of the specific area that
may be affected by the action; (3) a description of any listed species or
Critical Habitat that may be affected by the action; (4) a description of
the manner in which the action may affect any listed species or Critical
Habitat and an assessment of any cumulative effects; (5) reports including
any environmental impact statement, environmental assessment, or biological
assessments prepared; and (6) any other relevant available information on
the action, the affected listed species, or Critical Habitat.

In addition, if the proposed action is likely to jeopardize the continued
existence of proposed Endangered or Threatened species or result in the
destruction or adverse modification of proposed Critical Habitat, the
Federal agency must confer with this office for assistance in identifying
and resolving potential conflicts at an early stage in the planning process.

Attention is also directed to Section 7 (d) of the Endangered Species Act, as
amended, which underscores the requirement that the Federal agency and/or
the permit or license applicant shall not make any irreversible or
irretrievable commitment of resources during the consultation period which,
in effect, would deny the formulation or implementation of reasonable
alternatives regarding their actions on any listed Endangered or Threatened
species.

If we can be of further assistance, please advise.

Sincerely yours,

,1 .

~

2,
,

William C. Hickling
Area Manager

! cc:

Mr. Bob Hatcher, Wildlife Res. Agency, Nashville, TN
Program Administrator, TN Heritage Program, Nashville, TN
Director, FWS, Washington, DC (OES)
Regional Director, FWS, Atlanta, GA (ARD-FA/SE)
Field Supervisor, ES, FWS, Cookeville, TN

B-6
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United States Department of the Interior

: FISH AND WILDLIFE SERVICE
,

9 6 PLATEAU BUILDING, ROOM A-5
# 50 SOUTH FRENCH BROAD AVENUE

ASHEVILLE, NORTH CAROLINA 28801..-

September 17, 1982

Mr. Paul S. Check, Director
CRBR Program Office
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555

RE: 4-2-82-047

Dear Mr. Check:

We have reviewed your biological assessment of the endangered species
impacts of the proposed Clinch River Breeder Reactor dated August 1982 as
requested by your letter of August 16, 1982, received August 19, 1982.

Your assessment addresses the potential impacts of the proposed project on
the following species:

1. Gray bat - Myotis grisescens (E)
2. White wartyback pearly mussel - Plethobasus cicatricosus (E)
3. Dromedary pearly mussel - Dromus dromas (E)
4 Yellow-blossom pearly mussel - Epioblasma florentina florentina (E)
5. Fine-rayed pigtoe - Fusconaia cuneolus.(E)
6. Shiny pigtoe - Fusconaia edgariana (E)
7. Pink mucket pearly mussel - Lampsilis orbiculata (E)
8. Orange-footed pearly mussel - Plethobasus cooperianus (E)
9. Rough pigtoe - Pleurobema plenum (E)

10. Birdwing pearly mussel - Conradilla caelata (E)
11. Green-blossom pearly mussel - Epioblasma torulosa gubernaculum (E)
12. Alabama lamp pearly mussel - Lampsilis virescens (E)
13. Slender chub - Hybopsis cahni (T)

In addition to these federally listed species, your assessment also
addresses three species which are not currently listed or proposed for
listing by the Service. These species are:

1. Appalachian bugbane (cimicifuga rubifolia)
2. Carey's saxifrage (Saxifraga careyana)
3. Spiny river snail (H fluvialis)

The distributional records maintained in this office indicate that these 16
species are the only federally listed, proposed, and status review species
which may occur in the impact area of the Clinch River Breeder Reactor
Project.

C-7



Based upon the information presented and referenced in your assessment, we
concur with your conclusion that this project will have no effect (either
beneficial or adverse) on the federally listed species described above. The
assessment indicates that populations of the two status review plants listed
above are known from the project site and that these populations will be
protected from disturbance both during construction and operation of the
proposed project. The assessment demonstrates that the project will have no
effect on the other status review species (spiny river snail). In view of
this we believe that the requirements of Section 7 of the Endangered Species
Act of 1973, as amended have been satisfied. However, obligations under
Section 7 of the Act must be reconsidered if (1) new information reveals
impacts of this identified action that may affect listed species or Critical
Habitat in a manner not previously considered, (2) this action is
subsequently modified in a manner which was not considered in this
biological assessment, or (3) a new species is listed or Critical Habitat
determined that may be affected by the identified action.

Your interest and initiative in protecting Endangered and Threatened species
is appreciated.

Sincerely yours,

V. |

V. Gary Henry
Acting Fleid Supervisor
Endangered Species

cc:
Director, FWS, Washington, DC (0ES)
Director, FMS, Washington, DC (PAO,. Attention: Meg Durham)
Regional Director, FWS, Atlanta, GA (SE)
Cookeville ES Office, FWS, Cookeville, TN

B-C
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TENNESSEE DEPARTMENT OF CONSERVATION
TENNESSEE HISTORICAL COMMISSJON

701 Broadway
Nashville , TN 37203

615/742-6716

|

May 17, 1982

Mr. Maxkell D. Ramsey
Program Manager, Cultural Resources
Division of Lan3 and Forest Resources
Tennessee Valley Authority
Norris, Tennessee 37828

Re: Clinch River Breeder Reactor Project (CRBRP)-review of
recent archaeological, historical and architectural
identification studies

Dear Max:

The above reports were reviewed by the State Historic Preservntion
Officer and his staff with regard to compliance in federal h2.coric
preservation laws and regulations. Based on the information supplied

and previous work in the CRBRP area, it is our opinion that the project
as presently planned will not affect any properties included in or
eligible for inclusion in the National Register of Historic Places.

No further action is required to comply with the National Historic
Preservation Act unless project plans are changed or archaeological
sites are discovered during construction.

Thank you for your continued cooperation.

Sincerely,

$
Herbert L. Harper
Executive Director and
Deputy State Historic

Preservation Officer

HLH:sd
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TENNESSEE DEPARTMENT OF CONSERVATION
TENNESSEE H:STORICAL COMMISSION

701 Broadway
Nashville , TN 37203

615/742-6716

September 8, 1982

,

Maxwell D. Ramsey
| Tennessee Valley Authority

Norris, Tennessee 37828

Re: Transmission Line, Clinch River Breeder Reactor
Plant, Oak Ridge, Tennessee

t Dear Mr. Ramsey:

This letter is to confirm prior telephone conversations between your and
my staff concerning the need for field survey of CRBRP transmission lines.
Since the proposed line parallels an existing Bull Run-Sequoyah 500 KV line
and the section on the Plant site has been examined, the effects will be |

limited to tower footing construction. Therefore a separate archaeological I
and historical field survey is not warranted. If during tower construction, J
archaeological materials are encountered our office should be informed.

No further action is required to comply with the National Historic Preservation
Act for this phase of the CRBRP project.

Thank you for your cooperation.

Sincerely,

I
Herbert L. Harper,
Executive Director and
Deputy State Historic

j Preservation Officer
I

HLH:Jd

9/14/82---JBG:TDD
cc: Mr. Ken Yates

Public Safety Division
CRBRP/PO
Box U
55 Jefferson Circle
Oak Ridge, Tennessee 37830

T. A. Ybjtalik, 323 CBB.c C-2

_______ ______ _ _ __
.
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APPENDIX D

ENVIRONMENTAL EFFECTS OF THE CRBR FUEL CYCLE AND
TRANSPORTATION OF RADI0 ACTIVE MATERIALS

The material in this appendix replaced the material in Appendix D in the
original issuance of the FES.

D.1 INTRODUCTION
i

In February 1977 the Nuclear Regulatory Commission (NRC) issued NUREG-0139 (NRC
1977a), " Final Environmental Statement Related to Construction and Operation of
Clinch River Breeder Reactor Plant" (CRBRP). The environmental effects of the
CRBR fuel cycle and of the transportation of radioactive materials between
supporting facilities were considered in Appendix D of that document based upon
the then postulated future commercial facilities. The NRC Atomic Safety and
Licensing Board admitted contentions of intervenors (Natural Resources Defense
Council, et al.) relating to the alleged inadequacy of the Appendix 0 analysis^

to address environmental impacts of the specific CRBR fuel cycle, including
location and mode of operation for the management of radioactive wastes. The

; analysis which follows addresses both new information and responds to the
admitted contentions.

In the Appendix D analysis, the NRC staff considered the applicants' environ-
mental analysis which was supplied in their Environmental Report on the CRBRP,
as amended (AEC 1974a). As part of that analysis for fuel cycle impacts, the
applicants relied on the Atomic Energy Commission (AEC) and Energy Research
and Development Administration (ERDA) generic programmatic environmental impact
statements for liquid metal fast breeder reactors, WASH-1535 (AEC 1974c) and
ERDA-1535 (ERDA 1975a). That analysis assumed the availability of commercial-
scale facilities to support a large-scale LMFBR fuel cycle and considered the
total impacts of an entire breeder industry. The applicants estimated the
impacts of the CRBR fuel cycle by prorating the impacts of a large breeder
industry to the corresponding CRBR fuel cycle. The factor used represented
that fraction of the total industrial LMFBR thermal power output to that
attributable to CRBRP.;

In the mid-1970s, the staff considered this method acceptable since commercial-
scale reprocessing and recycle facilities were planned for the_ LWR fuel cycle
and could be projected to be applicable to the CRBR fuel cycle. Accordingly,
the staff followed this rationale to some extent in preparing the CRBRP Draft
Environmental Impact Statement, which was issued in February 1976. However,
in the CRBRP Final Environmental Statement (NRC 1977a), the staff relied to a
large extent on information derived from its own staff work on generic fuel
cycle models, such as those published in NUREG-0002, i.e., GESMO (NRC 1976a)
and Table S-3 of 10 CFR 51. The staff also used environmental impact data it
had developed for the Barnwell Nuclear Fuel Plant (NRC 1976b). These analyses
depend, in large measure, upon the nearly 40 year experience that has been
gained in reprocessing facilities used in government programs and currently
operating under contract for the Department of Energy (DOE).

D-1
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At the present time there appears to be little prospect of commercial opera-
tions which could support the CRBR fuel cycle requirements in the near future.
Consequently, DOE (now the lead applicant) plans to undertake CRBRP supporting
fuel cycle functions at its own facilities. The technology of processes and
services for the fuel cycle remains essentially the same as originally perceived.
The updated ER and this EIS address the proposed use of DOE facilities rather
than commercial suppliers. Therefore, DOE has responded to the contentions on
fuel cycle considerations by amending its Entironmental Report with Amendment XIV
(DOE 1982), which addresses the facilities now proposed by the DOE for use in
the CRBR fuel cycle, and the environmental impacts of using those facilities.
The staff has used Amendment XIV to the CRBR Environmental Report as a basis
for performing an independent assessment of the environmental effects of the
CRBR fuel cycle.

The simplified fuel cycle proposed by DOE for CRBRP equilibrium operation is
represented in Figure D.1 and is considered by the staff as an example CRBR
fuel cycle. The average annual CRBRP fuel requirements for the plant operation
were developed from DOE CRBRP data bases (e.g., PSAR, ER, etc.) for the NRC
staff by ORNL (NRC 1982a). The ORIGEN2 Program (Croff 1980) was used to pro-
duce this data output. The loading of the CRBRP includes segmented fuel assem-
blies containing active centers with mixed oxides of uranium and plutonium in
the core portion and upper and lower axial blanket segments containing depleted
uranium dicxide. Depleted uranium dioxide would also be used in the radial
blanket fuel assemblies. The depleted uranium comes from the DOE operated
gaseous diffusion plants. This uranium, containing a nominal 99.8% of U-238,
will absorb neutrons and ultimately form Pu-239. The net production of pluto-
nium in the reactor is expected to be positive (i.e., more plutonium is produced
than undergoes fission).

According to information provided by DOE in its PSAR and ER, as summarized in
this EIS, the composition of the initial loading of the CRBRP is described in
Table D.1.

Table D.1 CRBR initial loading

Quantity in initial loading (MT)

Component Uranium Plutonium

Core Assemblies (156)2
Active Middle Sections 3.48 1.71
Axial Blanket 4.22

Radial and Inner Blanket
Assemblies (208) 21.0

TOTAL 28.7 1.71

IThe core assemblies consist of three segments: the active
middle sections and upper and lower axial blankets
sections.

|
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The 208 radial and inner blanket assemblies will surround and be intermixed
with the 156 core fuel assemblies as shown in Figure A3.4 in this FES. In
equilibrium operations, on the average, as shown in Figure D.1, 81 core fuel
assemblies and 69.2 blanket assemblies would be replaced annually.

The initial feed materials would consist of plutonium (obtained from DOE stock-
piles) and depleted uranium (which is a by product from the enrichment of the
uranium-235 content of natural uranium). The plutonium would be converted to
plutonium dioxide at a reprocessing plant while the uranium as the hexafluoride

,

would be converted to uranium dioxide at a commercial fuel fabrication plant.
Subsequently, at a mixed-oxide fuel fabrication plant, plutonium dioxide and
uranium dioxide would be blended and fabricated into mixed-oxide fuel for the
active middle segments of the core fuel assemblies. Uranium dioxide would be
fabricated into pellets for the upper and lower axial blanket portion of the
core fuel assemblies, and for radial and inner blanket assemblies of the reactor.

After exposure to neutron fluxes in the reactor, the irradiated core fuel assem-
blies and blanket assemblies would be stored at the reactor for a specified time.
During this period the shorter-lived fission products would decay and reduce
the assemblies' decay-heat generation rates. Subsequently, the irradiated core
and blanket assemblies would be shipped in shielded casks to a reprocessing
plant where the plutonium and uranium would be separated from each other and
from fission products and other actinides using chemical processes. The high-
level liquid waste stream containing the separated fission products and other
transuranic elements would be solidified in an acceptable form and shipped to
a Federal waste-storage facility. In the recycle mode of operations the plu-
tonium would be shipped to the mixed-oxide fuel fabrication plant for recycle i

as fuel. The recovered uranium would either be stored for later disposition or
recycled into the mixed oxide or blanket fuel assemblies. Depleted uranium
from enrichment f acilities would be used as necessary to make up for the uranium
that would be converted to plutonium in the reactor or lost as scrap or waste
in the fuel cycle process steps.

A conservative analysis of the predicted environmental impact from the DOE-
provided fuel cycle associated with the CRBRP and the transport of radioactive
materials between the supporting facilities is presented in this appendix.
This analysis is based on the quantities of materials projected by DOE to be
required in its simplified fuel cycle to maintain the CRBRP operation and is
summarized in Figure D.1. The physical characteristics and detailed description
of the reactor fuel assemblies and fuel regions developed from DOE information
are shown in Tables D.2 and 0.3. The quantities and characteristics of mate-
rials and the material shipments for the CRBRP fuel cycle might be somewhat
different during various phases of CRBRP operations. However, quantities of
radionuclides and irradiation (i.e., burnup) of assemblies and their radioac-
tivity level would be essentially similar to the levels assessed by DOE for the

.

i

mode of CRBRP operation in the ER and to the levels used by the staff for its
detailed assessments. Therefore, the staff has based its detailed evaluation
on the simplified fuel cycle and the mode of CRBRP operation as provided by
DOE, with burnups shown in Table D.3 and as calculated in NRC 1982a.

-

&

D-4



_

Table D.2 Physical characteristics of CRBRP fuel assemblies *

Core & Inner & radial
axial blanket blankets

Assembly component lengths, cm
Upper end hardware 30.4 30.4

I Gas plenum 124.5 124.5
Upper axial blanket 35.6
Core or radial blanket 91.4 162.6
Lower axial blanket 35.6
Lower end hardware 109.2 109.2
Overall total 426.7 426.7
Fuel element total 290.6 291.5

Assembly shape hexagonal hexagonal

Assembly flats, cm 11.62 11.62

Fuel element arrangement triangular triangular

Fuel elements per assembly 217.0 61.0

Fuel element 00, cm 0.584 1.285

Fuel pellet 00, cm
Core 0.491
Axial blanket 0.483
Inner and radial blanket 1.194

Fuel pellet density,
% of theoretical

Core 91.3
Axial blanket 96.0
Inner and radial blanket 95.6

1

Fuel element pitch, cm 0.731 1.378

Cladding thickness, cm 0.038 0.038

Channel thickness, cm 0.305 0.305

Channel height, cm 314.0 314.0

Circumscribed volume / assembly, cm 0.0607 0.0607

Heavy metal / assembly, kg 60.35 100.85

Heavy metal oxide / assembly, kg** 68.45 114.39

Stainless steel / assembly, kg 135.5 122.6
'

Assembly total weight, kg 204.0 237.0

* NRC 1982a.

** (Pu,U) dioxide in the core with uranium oxide in the axial
blanket and in the inner and radial blankets.
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Table D.3 Summary characteristics for CRBR (a)

Fuel Region (s) (b)

Parameter Fuel AB Fuel + AB IB RB (c) Fuel + AB + IB + RB

Electric power, MW(e) net 267.4 6.1 273.5 46.9 29.6 350.0
Thermal power, MW(t) 745.0 17.0 762.0 130.5 82.5 975.0
Average specific power, (d) 140.9 3.95 79.4 16.4 6.49 32.21

MW(t)/MTIHM (e)
Average fuel burnup, 76,031 2,133 42,870 8,693 7,977 22,600

mwd /MTIHM , '? j
Effective irradiation duration, 540 540 540 - 530 1,229'

full power days
Refueling cycle length, full- 275 275 275 275 275 275

power days
Average number of assemblies 81 81 81 41 28.2 .

'
charged per cycle

Average charge,
kg/ refueling cycle (f)

U-235 3.6 4.4 8.0 8.3 5.7 22.0
Total uranium 1,805.5 2,193.5 3,999.0 4,134.9 2,843.9 10,978
Fissile clutonium (g) 783.0 0 783.0 0 0 783.0

? Total p1'tonium 889.4 0 889.4 0 0 833.4u

Total (U + Pu) 2,694.9 2,193.5 4,888.4 4,134.9 2,843.9 11,867c'

Average discharge,
kg/ refueling cycle (f)

U-235 2.6 3.6 6.2 5.9 4.0 16.1
Total uranium 1,715.8 2,149.0 3,864.8 3,960.2 2,726.9 10,552
Fissile plutonium (g) 627.2 38.5 665.7 131.6 89.1 886.4
Total plutonium 766.7 39.6 806.3 138.3 94.9 1,039.5 '

Total (U + Pu) 2,482.5 2,188.6 4,671.1 4,098.5 2,821.8 11,591

(a) NRC 1982a.
| (b) Fuel = 36 inch (Pu,U) dioxide region, AB = uranium dioxide axial blankets associated with fuel, IB = entire
. inner blanket, RB = entire radial blanket.

( (c) Weighted average of inner radial blanket (4 cycle residence) and outer radial blanket (5 cycle residence).
(d) Based on rated power level.

-

(e) MW(t)/MTIHM - Megawatt thermal per Metric Ton Initial Heavy Metal.
(f) Averaged over 4 cycles.
(g) Pu-239 + Pu-241 + Np-239.

1
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In order to address options in fuel cycle operations that have the potential
to affect radiological impacts, the staff has performed a qualitative
sensitivity analysis of the simplified fuel cycle provided by DOE for CRBRP
operations (see Section D.2.4.7).

D.2 ENVIRONMENTAL CONSIDERATIONS ,

The following sections evaluate the environmental effects from the overa31 CRBR
, fuel cycle, including releases from each processing step (Section D.2.1), waste

management (Section D.2.2), and the transportation steps (Section D.2.3). A

summary of effects of these operations is presented in Table D.4.

D. 2.1 Fuel Cycle Impacts
'

The fuel cycle operations, as shown in Figure D.1, would include (1) fuel fabrica-
tion operations at two different facilities, a commercial fuel fabrication plant
(for blanket assemblies and for prodtscing the uranium dioxide for core assemblies)
and a government-owned mixed oxide facility (for core fuel assemblies); (2)
reprocessing operations at a government-owned reprocessing facility (there are
currently no commercial reprocessing plants available in the United States for
processing CRBRP spent fuels, and the staff is unable to project when or whether
such facilities would be available for handling the spent fuels in the time
frame of interest for the CRBRP); and (3) conversion of recovered plutonium and
possibly uranium from nitrate solutions to fuel grade plutonium dioxide and,

uranium dioxide, also at a government-owned reprocessing facility.

There are no requirements for the front end uranium steps of mining, milling,
conversion, and enrichment to be charged to the CRBR fuel cycle, since these
operations have already been incurred as a result of other fuel cycles, i.e.,

defense programs and/or commercial fuel cycles such as those supporting LWRs.
Accordingly there are no environmental effects from such operations attributable
to the CRBR fuel cycle.

D. 2.1.1 Blanket Fuel Assemblies

Depleted uranium dioxide for both blanket and core fuel assemblies would be
obtained by converting uranium hexafluoride from the enrichment tailing stock-
piles associated with DOE gaseous diffusion enrichment plants.

DOE proposes that the fabrication of blanket fuel assemblies, which would
include the conversion of depleted uranium hexafluoride to uranium dioxide for
both blanket and core fuels, would be carried out in existing commercial
facilities. The specific facility for the conversion has not yet been selected.
However, environmental considerations for this portion of the CRBR fuel cycle
can be projected from similar operations for the LWR uranium fuel cycle. There-
fore, most of these in Table D.4 were obtained by multiplying the impacts of the
model fuel fabrication plant as reported in Column E, Table S-3A of WASH-1248
(AEC 1974b) by a factor of about one-third. This factor is the ratio of 11.1
MTU, annual fuel requirement for CRBRP, to 35 MTU, model annual fuel requirement
for an LWR. In addition, this approach overestimates the release of U-235 (and,
hence, the consequence radiological impact), since the releases for these
nuclides reported in WASH-1248 are based on the processing of low enriched
uranium for LWRs, while depleted uranium is used for the CRBRP.

D-7
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Table D.4 Summary of environmental considerations for the CRBRP fuel cycle annual requirements

Fuel Fabrication

Uranium Dioxide Mixed Oxide Waste
(Blanket) (Core Fuel) Reprocessing Management (a) Transportation Total

Natural Resource Use

Land (ha)
Temporarily committed 0.02 - 36 0.08 - 36

Undisturbed area 0.02 - 32 - - 32
Disturbed area 0.004 - 4 0.08 - 4

Permanently committed - - - 0.05 - 0.05

Total land 0.02 - 36 0.13 - (b) 36

Water (millions of gal)

Discharge to air - - 9.6 - 9.6
Discharged to water

bodies 1.6 0.3 5.1
_

7.0

Total water 1.6 0.3 14.7 0.2 (c) - 17

Fossil Fuelc.,

E Elect. energy (MJ) 1.9E+6 3.2E+7 4.1E+7 3.1E+6 - 7.8E+7
Equivalent coal (MT) 2.0E+2 3.6E+3 8.0E+3 4.7E+2 (d) 1.2E+4

,

Effluents-Chemicals (MT)

Atmospheric (e)

Sulfur Oxides 7. 130. 280. 21 (f) 1.1 440.
Nitrogen Oxides 2. 35. 80. 12 15.4 140.
Hydrocarbons 0.02 0.4 0.8 0.7 1.5 3.4
Carbon Monoxide 0.05 0.9 2. 23 9.4 35
Particulates 2. 35. 80. 4.9 0.5 120
Fluoride 0.006 (g) - - - - 0.006

- - - - 6.7Ammonia 6.7 (g)

i

Liquid

Nitrate 7. 3 - - - - 7. 3
Ammonia 3.2 - - - - 3.2
Fluoride 1.3 - - - - 1.3

Solids
Calcium fluoride 11. (h) - - - - 11.00

| Water treatment
sludge - - 800. - 800.

- - _ - -. - _ _ _ _ _ _ -
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Table D.4 (Continued)

Fuel Fabrication

Uranium Dioxide Mixed Oxide Waste
(Blanket) (Core Fuel) Reprocessing Management (a) Transportation Total

Effluents - Radiological (Ci)

Atmospheric

U-235 8E-7 7.0E-13 7.8E-11 - (b) - SE-7
U-238 6E-5 5.4E-11. 7.4E-9 - - 6E-5
Pu-236 - 4.5E-10 3.3E-9 - - 3.8E-9
Pu-238 - 9.6E-7 8.5E-5 - - 8.6E-5
Pu-239 - 5.9E-7 2.7E-5 - - 2.8E-5
Pu-240 - 4.9E-7 2.2E-5 - - 2.2E-5
Pu-241 - 6.7E-5 2.6E-3 - - 2.7E-3
Pu-242 - 6.7E-10 4.7E-8 - - 4.8E-8
Am-241 - 7.9E-8 2.1E-5- - - 2.1E-5
H-3 - - 5.9E+3 - - 5.9E+3
C-14 - - 1.4E+1 - - 1.4E+1
Kr-85 - - 5.1E+3 - - 5.1E+3
I-129 - - 3.7E-4 - - 3.7E-4
I-131 - - 3.9E-2 - - 3.9E-2

5' Ru-103 - - 2.9E-2 - - 2.9E-2u) Ru-106 - - 1.2E-1 - - 1.2E-1
Cs-134 -

. - 7.6E-5 - - 7.6E-5
Cs-137 - - 1.7E-4 - - 1.7E-4
Particulate FP - - 6.5E-3 - - 6.5E-3
Radon and decay - - - 0.5 - 0. 5

products
Liquid

U-235 8E-5 - - - (b) - 8E-5
U-238 6E-3 - - - - 6E-3

Thermal (MJ) 3.2E+6 1.0E+8 2.2E+8 2.8E+5 2.1E+5 (i) 3.2E+8

(a) Upper value of range which depends upon geology chosen See Table 0.13. Lifetime impacts prorated
to annual requirements.

- - - ~ ~ .
(b) - means not reported, or the staff believes these values would h'egligible by comparison belto other releases\

treported under waste management. For waste management this fobtnote applies to all radiofogical effluents
except radon and decay products.

(c) Water consumed in repository construction.
(d) 92,000 gallons of diesel fuel would be used in transport
(e) Based upon combustion of equivalent coal for power generation or of fuel for machinery.
(f) Chemical effluents from waste management operations include estimates of releases from operation of

machinery during construction of the repository (see Table D.11) and from the burning of equivalent
coal to produce the electrical energy.

(g) Based on NRC 1977b.
(h) Calcuim fluoride is isolated in settling ponds from liquid effluent.
(i) Based on heat load of major contributors (spent fuel, blanket and HLW).

E_ _____. , . .- ._ _ __ __ _ _._ _. . _ _ _ -
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D.2.1.2 Core Fuel Assemblies

There are currently no commercially operated facilities producing fuel
assemblies containing mixed oxides (uranium dioxide plutonium dioxide). DOE
proposes that the Secure Automated Fabrication (SAF) line to be built in the
Fuel and Materials Examination Facility (FMEF) on the Hanford Reservation would
be used for making mixed-oxide fuel materials and core fuel rods. The uranium
dioxide in powder form would be received from the commercial uranium dioxide >

fuel fabrication plant that produces the blanket assemblies. The plutonium
dioxide in powder form would be received from DOE stockpiles or from plutonium
conversion facilities at a reprocessing plant. The uranium and plutonium oxide
powders would be blended, formed, and sintered into mixed-oxide pellets for core
fuel in the SAF line. The axial blanket uranium dioxide pellets would be
included in the upper and lower segments of the core fuel rods in the SAF line.
After the core fuel rods are loaded, sealed, and externally decontaminated they
would be fabricated into core fuel assemblies in the Fuels Development Laboratory
(Building 308), located approximately 13 km from the FMEF.

DOE completed an environmental assessment of the FMEF (00E 1980a), and it was
supplemented to include impacts resulting from the addition of the SAF line

'

(DOE 1981b). Based on these assessments, DOE estimated resource requirements
and effluent releases relating to mixed-oxide core rod fabrication for the
CRBRP. In Amendment XIV of its Environmental Report, DOE included its analysis
in Table 5.7-1, which summarizes the environmental considerations for CRBR fuel
cycle. The staff considers these data acceptable for an environmental assess-
ment since, in its views, the quantities are overestimated, and therefore |

conservative, because (1) DOE used data relating to the whole of FMEF, of which
SAF line requirements and releases are only a part, (2) comparisons with staff
assessments made for GESMO (NRC 1976a) show requirements and releases per ton fof mixed-oxide fuel substantially lower than those in Amendment XIV. The staff
also finds acceptable DOE's assessment of natural resources uses and thermal
releases for core fabrication as follows:

o land use is insignificant since the SAF line and Building 308 are on
existing government properties located in areas devoted to other
activities. -

4 di k
#

o water use is 2.0E+5 gallons per year (750 gal per day at 72% overall
time efficiency), -

o thermal releases are 1.0E+8 MJ/yr (9.5E+10 BTU /yr).

For its assessment of radiological effluents the staff took a more real-
istic approach to estimating radioactive releases from the SAF line by using
the throughput required in support of the CRBRP as follows.

'

The annual process throughput capability for the SAF line would be 4 MTPu.
The annual fuel requirement for the CRBRP (see Figure D.1) would be 0.889 MTPu. |
The staff assumed a nominal plutonium composition of plutonium-240 content of
12 wt%, and aged approximately 2 years before fabrication into core assemblies. ,

During this period, plutonium-241 decays with a 14.7 year half-life to
americium-241. The composition of the plutonium assumed by DOE in its calcula-
tions was a nominal 20 wt% plutonium-240, unaged. The isotopic composition of

,

D-10 |
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the feed plutonium to the SAF line projected by NRC and DOE is listed in
Table D.5.

Exhaust gases from the SAF line would pass through a series of three high-
efficiency particulate absolute (HEPA) filters. HEPA filters are required to
have an efficiency of at least 99.95% each (ERDA/RL 1976). Three HEPA filters
in series would therefore have a theoretical minimum overall efficiency of
removing all but 1.25E-10 of particulates reaching the filter bank. The DOE
assessment conservatively used a cleanup factor of 1.25E-8 (two orders lower
than theoretical), and the staff finds this to be an acceptably conservative
approach.

The radionuclides projected to be released annually to the atmosphere from the
SAF line in support of the CRBRP fuel cycle are shown in Table D.6. The
releases projected by DOE for the total SAF line operation (DOE 1981b) have
been adjusted downward by the staff from the full capacity of 4 MTPu/ year to
the 0.889 MTPu annual throughput required for CRBRP.

Table D.5 Isotopic composition of feed to
SAF line

Assumed by :umed by'

NRC staff, wt%' oE, wt%
Radionuclide (NRC 1982a) (DOE 1980a)

Pu-236 6.1E-7 8.0E-6
Pu-238 6.0E-2 5.0E-1
Pu-239 8.6E+1 7.2E+1
Pu-240 1.2E+1 2.0E+1
Pu-241 1.7E+0 6.0E+0
Pu-242 2.0E-1 1.5E+0
Am-241 3.5E-1 (not reported)

Table D.6 Annual releases of plutonium from the SAF
line in support of the CRBRP

NRC staff DOE estimate
Radionuclide estimate (Ci/yr) (Ci/yr)*

Pu-236 9.3E-11 4.5E-10
Pu-238 1.2E-7 9.6E-7
Pu-239 5.9E-7 4. 9E- 7
Pu-240 3.0E-7 4.9E-7 .

Pu-241 2.2E-5 6.7E-5 l

Pu-242 8.7E-11 6.7E-10
Am-241 7.9E-8 (not reported)

* Adjusted to 0.889 MIPu throughput.

D-11
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Based upon this analysis, the staff used the higher values from Table D.6 for
each isotope in its assessment (Table D.4).

Using essentially the same bases, DOE calculated that releases of uranium
isotopes from the SAF line processing 6 MTU/yr (maximum capacity) would be
1.1E-10 Ci/yr. The staff considers this quantity to be a conservative estimate
with regard to both quantity and radionuclides of concern since the DOE calcula-
tion is based on natural uranium. Depleted uranium to be used in the CRBRP
contains only 0.2 wt% uranium-235 (versus 0.72 wt% for natural uranium) and
essentially no uranium-234. Adjusting for these differences the staff estimates- ,

( annual uranium atmospheric releases as 30E-13 Ci of uranium-235 and 5.4E-11 Ci |
of uranium-238. o , < w;/

~ ~

DOE conservatively calculated doses from the SAF line by attributing all releases
from the FMEF to the CRBRP core fabrication. This calculation is conservative
(overestimated) in that only about 15 months SAF line operation in each 2 year
period would be devoted to CRBRP fuel fabrication. Thus, an average annual dose 1

attributable to uranium releases would be approximately 65% of that attributed -

to the SAF line at full capacity, and the annual dose attributable to plutonium
releases would be roughly one-fourth of that attributed to the SAF line at full
capacity.

Since the core fuel rods would be sealed, welded, tested, and externally decon- |

taminated after fabrication at the SAF line and prior to shipment to the Fuels
Development Laboratory (Building 308), no releases are expected from Building
308 due to the assembly of CRBRP core assemblies.

D.2.1.3 Fuel Reprocessing

Both core and blanket fuel assemblies would be removed from the'CRBRP trans-
'

ported to the reprocessing plant and would be processed to separate uranium
and plutonium from each other and from the fission products formed in the fuel
during CRBRP operation. Recovered uranium as a uranyl nitrate solution would
be calcired to uranium trioxide and stored for recycle or alternative future
uses. Recovered plutonium nitrate solutions would be processed to produce
plutonium dioxide, most of which may be used to produce replacement core fuel
rods at the SAF line in the FMEF. Any excess Pu would be stored for future .

'

use.

D.2.1.3.1 Developmental Reprocessing Plant (DRP)

As a basis for evaluating the environmental impacts of the reprocessing step
of the CRBR fuel cycle, DOE used the proposed DRP which has been under develop- ,

ment since about 1977. This plant is still in the formative stages and is i

represented by preliminary design concepts (DOE 1981a).

According to the Conceptual Design Report (D0E,1981a), the facility would have
a capability of processing 150 MTHM/yr (0.5 MTHM/ day). The reference site for
the facility would be near the proposed site of the CRBRP near Oak _ Ridge,
Tennessee. DOE states in Amendment XIV to its Environmental Report that re-
processing of LMFBR-type fuels would be supplemented by reprocessing of LWR
fuels in the DRP. Since, however, the major purpose of the DRP is the repro-
cessing of LMFBR fuels, of which the CRBR fuels are the only ones known to the

.
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staff, for the purposes of this supplement the staff has allocated the total
land requirement for the DRP to the CRBR fuel cycle. Ninety acres (36 ha) are
included in the reference site. The staff assumes that approximately 10 acres
(4 ha) would be disturbed by the construction of facilities, roads, parking lots,
etc.

However, consumable utilities and services have been allocated on a basin
of plant throughput of fuels processed. For the purposes of this supp'.sment
to the environmental report, the staff has charged about 8% (11.86 MTHM of

|
CRBRP spent fuels, compared to 150 MTHM/yr capacity of the DRP) of the consum- |

able utility and services requirements to the CRBR fuel cycle. ;

Normal power supply to the DRP would be 20 MVA (equivalent to 5.2E+8 MJ per
300-day year at full power). Standby power supply of 8000 kW would be
provided. Emergency diesel oil storage would be 30,000 gallons, the quantity
required for seven days of uninterrupted operation. Process steam would be
provided by two coal-fired boilers, each sized to deliver 75,000 lb/hr of
saturated steam at 350 psig, and each consuming 3.5 tons /hr of coal. Normal
cooling water would be supplied by using two of three pumps, each rated at
14,500 gpm at 150-ft head, driven by 700-HP electric motors. Other require-
ments would include emergency cooling water, demineralized water, sanitary
water, compressed air, and instrumentation. Non-contaminated waste water treat-
ment would be 202,000 gpd of cooling tower blowdown, 20,000 gpd of boiler blow-
down, 7000 gpd of laboratory drainage, and 10,000 gpd of regenerate / rinse
solutions. Treatment of this waste would produce 25,000 gpd of sludges (equi-

Jvalent to roughly 10,000 MT of solids per year, assuming the fraction of solids i

in the sludge is 0.25) to be disposed off site and 215,000 gpd (6.5E+7 gallons
per year for 300-day per year operation) for disposal in an effluent pond. The
staff assumes cooling tower evaporation would be twice the cooling tower blow-
down (1.2E+8 gallons per year).

On the bases indicated above, annual water use in support of reprocessing CRBR
spent fuel would be 5.1 million gallons of water discharged to water bodies and
9.6 million gallons discharged to air. Electrical energy use would be 4.1E+7 MJ.
Water treatment sludge produced from processing CRBR fuels would be about,

| 800 MT/yr.

Independent data on the radionuclide content of CRBRP spent fuel were developed
by ORNL (NRC 1982a) using the ORIGEN2 code (Crof f,1980). Major assumptions
and parameters used by the staff in the development of data on radionuclide
content of spent fuel, and comments comparing those data with data used by DOE
as reported in Amendment XIV of its Environmental Report, follow: j

Plutonium used in the core fuel was assumed by the staff to be nominallyo
12% Pu-240. The NRC staff understands that 12% Pu-240 is the likely can- ;

didate for CRBRP fuel. 00E, however, assumed 20% Pu-240 in the calcula- |
tions reported in its Amendement XIV. '

L o The plutonium was assumed by the staff to be aged a total of 4 years after i
separation (2 years prior to core fuel fabrication and another 2 years
prior to charging to the CRBRP). Thus, americium-241 was present in the,

new fuel as a decay product of plutonium-241.

,
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The uranium to be used with the plutonium in the core and in the blanketo
fuels was assumed by the staff to be enrichment tails with 0.2% U-235.
DOE assumed natural uranium with 0.72% U-235 in its calculations.

As a result of the differing assumptions on the nuclide distribution in the
fuels, the contents of spent fuel as calculated by ORNL differ somewhat from
the DOE calculations. The results are compared in Table 0.7. Minor differences

Table D.7 Comparison of CRBRP spent fuel data *
contained radioactivity, Ci/yr

Nuclide NRC-0RIGEN2 00E-Am. XIV, Table 5.7-3

H-3 5.9E+03 5.51E+03
C-14 8.3 1.44E+01
Kr-85 5.1E+04 4.75E+04
Sr-90 3.2E+05 3.70E+05
I-129 3.7E-01 3.26E-01
1-131 3.9E+01 3.61E+01

Ru-103 1.9E+06 1.84E+06
Ru-106 8.0E+06 7.09E+06
U-232 1.9E-01 3.11E-02
U-234 1.6E-01 8.12E-01
U-235 3.5E-02 3.92E-02
U-236 9.4E-02 7.91E-02

U-238 3.5 3.68
Pu-236 6.6 3.07
Pu-238 1.6E+04 1.69E+05
Pu-239 5.4E+04 4.27E+04
Pu-240 3.4E+04 4.40E+04
Pu-241 1.7E+06 5.10E+06

Pu-242 1.0E+01 9.40E+01
Cs-134 3.8E+05 2.80E+05
Cs-137 8.3E+05 7.99E+05
Th-228 1.2E-01 5.98E-03
Th-231 3.5E-02 3.92E-02
Th-234 3.5 3.EG

Am-241 1.2E+04 1.03E+05
Np-237 8.7E-01 1.04
Pa-234 3.5 3.68

|Cm-242 3.7E+05 2.71E+06
Cm-244 7.0E+02 3.58E+03

*150 days after reactor discharge.
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are noted in the fission product distributions. Somewhat more significant
differences are noted in some of the actinide components, principally because
of the different isotopic composition of plutonium and of the growth of
americium-241. However on the basis of radioactivity, thermal power and

j ingestion toxicity, CRBR spent fuel is very much like PWR spent fuel from
discharge to about 100 years after discharge and increases by about one order
of magnitude in these properties after that time (NRC 1982a).

Assumptions used by ORNL (NRC 1982a) in :alculating the radionuclide content,

( of high-level waste (HLW) obtained as a result of reprocessing the spent fuel |

| include: '

|0.5% of the uranium and plutonium are not recovered by reprocessing ando
are lost to the HLW. I

I
0.05% of non-volatile fuel material is retained with the cladding. io

o 0.69% of the fuel assembly structural material is assumed to dissolve and I
go to the HLW.

o 0.1% of the halogen elements and none of the noble gases, tritium, and
carbon-14 is assumed to be in the HLW.

These assumptions are consistent with those used by DOE in the development of
HLW data reported in Amendment XIV of its Environmental Report.

Atmospheric releases from the DRP have been projected by the staff, using data
from the ORIGEN2 codes (NRC 1982a) and the confinement factors for all radio-
nuclides proposed by DOE, except for ruthenium isotopes. For the ruthenium|

| isotopes, the staff chose the more conservative release factors reported by
| DOE in its technical support document for the management of commercial radio-

active wastes (DOE 1979). The results of these estimates are summarized in
Table D.8 and included in Table D.4 as Column 4. The staff believes that
the estimated releases reported in the last column of Table D.8 will be
achievable by any of the potential alternatives for the DRP that are discussed
below. This view is consistent with that expressed by DOE in Amendment XIV.

The DRP or the model FRP would convert liquid HLW to solids such as borosilicate
glass. The solid HLW would be sealed in canisters and shipped to either storage
or disposal.

D.2.1.3.2 Alternative Reprocessing Plants

DOE is considering alternatives to the DRP for reprocessing of the fuel. One
alternative would be the licensed operation of such a facility by private
industry which would have to meet NRC requirements. Other alternatives being
considered are (1) the modification of existing DOE reprocessing facilities at
Hanford or Savannah River and (2) construction of new DOE facilities. In any
instance, offsite environmental impacts ascribed to atmospheric releases from
these alternatives are considered by the staff to be enveloped by the impacts
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Table 0.8 Source term selection for dose calculation reprocessing
releases from CRBR fuel cycle

Source Term (C1/yr)

Nuclide NRC-ORIGEN2 Basis (a) 00E-Amend. XIV NRC-Selected (b) (c)

H-3 5.9E+03 5.5E+03 5.9E+03
C-14 8.3 1.4E+01 1.4E+01
Kr-85 5.1E+03 4.BE+03 5.1E+03
Sr-89 2.0E-04 -- 2.0E-04
Sr-90 6.3E-05 7.4E-05 7.4E-05
Y-90 6.3E-05 -- 7.4E-05
Y-91 3.6E-04 -- 3.6E-04
Z r-95 7.6E-04 -- 7.6E-04

1.4E-03Nb-95 1.4E-03 --

Ru-103 2.9F-02 1.8E-03 2.9E-02
Rh-103m 2.6E-02 -- 2.6E-02
Ru-106 1.2E-01 7.1E-03 1.2E-01
Rh-106 1.2E-01 -- 1.2E-01
Sb-125 4.9E-05 -- 4.9E-05
Te-125m 1.2E-05 -- 1.2E-05
Te-127 2.4E-05 -- 2.4E-05
Te-127m 2.4E-05 -- 2.4E-05
I-129 3.7E-04 3.3E-04 3.7E-04
I-131 3.9E-02 3.6E-02 3. 9E-02
Cs-134 7.6E-05 5.6E-05 7.6E-05
Cs-137 1.7E-04 1.6E-04 1.7E-04
Ba-137m 1.6E-04 -- 1.6E-04

1.8E-04Ce-141 1.8E-04 --

Ce-144 1.5E-03 -- 1.5E-03
1.5E-03Pr-144 1.5E-03 --

Pr-144m 1.8E-05 -- 1.8E-05
4.1E-04Pm-147 4.1E-04 --

Pm-148m 1.9E-05 -- 1.9E-05
Sm-151 6.4E-06 -- 6.4E-06

5.2E-06Eu-154 5.2E-06 --

Eu-155 2.5E-05 -- 2.5E-05
U-232 3.9E-10 6.2E-11 3.9E-10
U-234 3.1E-10 1.6E-09 1.6E-09
U-235 7.0E-11 7.8E-11 7.8E-11
U-236 1.9E-10 1.6E-10 1.9E-10
U-237 8.4E-08 -- 8. 4E-08
U-238 7.1E-09 7.4E-09 7.4E-09
Pu-236 3. 3E-09 1.5E-09 3.3E-09
Pu-238 8.1E-06 8.5E-05 8.5E-05
Pu-239 2.7E-05 2.1E-05 2.7E-05
Pu-240 1.7E-05 2.2E-05 2. 2E-05
Pu-241 8.5E-04 2.6E-03 2.6E-03
Pu-242 5.2E-09 4.7E-08 4.7E-08
Am-241 2.5E-06 2.1E-05 2.1E-05

2.3E-07Am-242m 2.3E-07 --

Cm-242 7.5E-05 5.4E-04 5.4E-04
Cm-243 3.3E-08 -- 3.3E-08
Cm-244 1.4E-07 7.2E-07 7.2E-07
Np-237 1.7E-10 2.1E-10 2.1E-10
Pa-234 7.0E-10 7.4E-10 7.4E-10
Th-228 2.4E-11 1.2E-12 2.4E-11
Th-231 7.0E-12 7.8E-12 7.8E-12
Th-234 7.0E-10 7.4E-10 7.4E-10

(a) These calculated source terms use the ORIGEN2, Basis (NRC 1982a) for
isotope composition in spent fuel. Amendment XIV (00E 1982) confine-
ment factors were used except for ruthenium (and their daughters) for
which the release factor of the Data Sheet No. 25b of 00E/ET-0028
(00E 1979) was used since these release factors appear to be more
realistic for the near term and were more conservative, i.e., larger.

(b) The highest source term from the two approaches was chosen. The
ORIGEN2 data were used where there were none reported in Amendment XIV.
This approach is the most conservative in that it gives the highest
releases, thereby bounding the expected routine releases.

(c) Some isotopic values based on radiological equilibrium values.
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estimated for the DRP. In Amendment XIV DOE provides the philosophy upon which
the DRP design is based. The staff understands that these design parameters
would be applied to any of these DOE alternatives in the event that one is
selected instead of the DRP for reprocessing CRBRP fuel.

'

The staff notes that neither the DRP nor the model reprocessing plants assumed
by 00E for reprocessing would release any liquid radioactive wastes to the
environment. If the alternative of using existing DOE facilities were selected,

I both the Hanford and Savannah River plants release very low levels of radio-
activity in liquids to the environs (ERDA 1975b; ERDA 1977). The impacts of
all releases from these plants, including atmospheric releases and liquid
releases, have been very small as indicated in the referenced documents.
Accordingly, and since the radionuclide throughput of CRBRP fuels would be not
more than approximately 25%* of the throughput for processing other fuels,
the impact of liquid low-level releases would be a fraction of these small
releases.

Neither the Hanford nor the Savannah River reprocessing plants presently have
the capability of solidifying acidic HLW. Liquid HLW is neutralized to high
pH and stored in underground steel tanks. Plans for final processing and
disposal of these wastes at Savannah River include conversion of the sludges
containing fission products and actinides to an immobile solid form in canisters
for disposal in a Federal repository. After the radioactive cesium is removed,
the supernate containing salts would be disposed of as low-level waste (LLW).
The radioactive cesium might be used as radiation source or would be combined
with the sludge containing the rest of the fission products and actinides.
Disposal of HLW at the Hanford facility could be similar, although other alter-
natives are being considered. In either case the volume of HLW added to the
existing and projected waste systems from the processing of CRBRP spent fuel
would be small. Thus the environmental effects of CRBR HLW processing and
handling at Hanford or Savannah River Plant are not judged to be significantly
different from that for the DRP alternative.

D. 2. 2 Waste Management Impacts

Sources of waste streams and impacts associated with storage and disposal of
radioactive wastes produced by the CRBR fuel cycle are addressed and summarized
in this section.

D.2.2.1 Waste Stream Sources

Radioactive wastes produced as a result of the CRBR fuel cycle would include
those from the blanket fuel fabrication plant, the core fuel fabrication
facility, the reactor plant, and the fuel reprocessing plant. Estimated waste
quantities produced by the CRBR fuel cycle are presented in Table D.9. The
cumulative waste quantities are based on a 30 year operating life of the
proposed CRBRP and assume material flows as outlined in Figure D.1.

" Based, for example, on the annual discharge rate from N reactor through
the Purex Plant at Hanford (assumed by the staff to be about 500 MTU/yr
irradiated to approximately 2000 mwd /MTU), compared to the discharge rate
and irradiation level of the CRBRP fuels.

D-17

_ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ b



_ _ _ _

Table D.9 Radioactive wastes from the CRBR fuel cycle (a)

Activity

Avg. Ann. Vol. Cum. Vol. Cumulative Concentration

Facility Waste Type Waste Form Waste Container (Cubic Meters) (Cubic Meters) Containers (Ci/m3)

Blanket Fuel LLW (U) Calcium Bulk 5.5 (b) 170 (b) NA (c) 2E-2

fabrication plant fluoride

Core fuel TRU (U, Pu, TRU) Solid, S5 gallon drums 130 (d) 3900 (d) 4350 6.4E+1

fabrication plant compacted

CRBRP plant LLW Solid, S5 gallon drums 67 2000 9630 < 1E+2

concrete
Evaporator bottoms, Solid, S5 gallon drums 0.4 12 60 < IE+2

derived from metallic concrete
sodium treatment
Solids containing Solid, S5 gallon drums 21 630 2940 < 1E+2

sodium compounds Concrete

Fuel reprocessing LLW (FP, AP) (f) Concrete S5 gallon drums 25 750 3600 1E+1

J. plant TRU (FP, TRU) (f) Concrete SS gallon drums 10 300 1500 1E+3 - 1E+6c7

co Metal scrap (TRU) Metal 10" Dx10' H canisters 14 420 3060 4E+5

HLW (FP, AP, TRU) (f) Glass 12" Dx10' H canisters 3.3 (e) 100 (e) 180 1.5E+7

Kr-85 Metal 9" Dx65" H canisters 0.01 0.3 1-2 3.4E+6

1-129 (barium iodate) Concrete SS gallon drums 0.01 0.3 1-2 1.4E+2

(a) Based on ER Amendment XIV (DOE 1982).
(b) Assuming a bulk, settled density of about 2 g/ cubic centimeter for calcium fluoride.

Not applicable.(c)
(d) This 130 cubic meters could be reduced to 30 cubic meters by compaction, for a cumulative volume of 900 cubic meters.
(e) Includes volume of overpack. Volume of glass is 1.1 cubic meters annually for a cumulative volume of 33 cubic meters of glass.
(f) FP - fission products; AP-activation products.

-- - -c ,. ,,-



D.2.2.1.1 Blanket Fuel Fabrication Plant

Conversion of depleted UFc to U02 for the CRBRP blanket is planned to be
performed at the blanket fuel fabrication facility. During UFs conversion,
calcium fluoride (CaF ) would be formed at a rate of 11 MT (5.5 cubic meters)2
per year (1 MT CaF /MTU). This low level waste, containing about 0.01 micro-2
curies per gram of uranium would be disposed of at the blanket fuel fabrication
facility in bulk form.g

D.2.2.1.2 Core Fuel Fabrication Facility

Core fuel for the CRBRP is expected to be produced in the SAF line which is
proposed as part of the FMEF. Approximately 65% of the SAF line capacity would
be required annually to fabricate CRBRP core fuel. This would result in roughly
130 ma aof TRU waste (64 Ci/m ) being generated annually from production of CRBRP
fuel. These wastes would be compacted, packed in approximately 145 55 gallon
drums and stored in a retrievable mode for a maximum of 20 years at the Hanford
Reservation. These TRU wastes would be less than 3% of the TRU waste already
at the Hanford facility and should have an insignificant incremental environ-
mental impact. Eventually DOE anticipates disposing of these TRU wastes in a
Federal repository.

D.2.2.1.3 Clinch River Breeder Reactor Plant

The CRBRP would generate LLW, metallic sodium, and sodium bearing solids in
the course of producing electrical energy. LLW would be generated at a rate
of 67 ma 3per year, sodium bearing solids at 21 m per year, and metallic sodium
at 0.4 ma per year. This would result in the generation of approximately 425
55 gallon drums annually at the CRBRP, of which about 321 would contain LLW,
about 100 would contain treated sodium bearing solids, and the rest would con-
tain unreactive sodium compounds converted from two drums of metallic sodium.
The LLW containing < 100 Ci/m3 fission and activation products would be packed
in 55 gallon drums and disposed of at a commercial burial site. Metallic sodium
waste and sodium-bearing solids would be stored on site until they can be
treated to convert sodium to unreactive forms such as oxide or nitrate. It is
assumed that the unreactive forms would be solidified and/or packaged for shipment
to and disposal in a commercial shallow-land burial site. The metallic sodium
be would converted to aqueous nitrate and concentrated by evaporation. The
evaporator bottoms will be solidified and shipped to a commercial shallow-land
burial site.

D.2.2.1.4. Fuel Reprocessing Plant

Several types of wastes would be generated by the fuel reprocessing plant which
supports the CRBR fuel cycle. LLW, containing short-lived fission and activa-

3 will betion products at a total activity level of approximately 10 Ci/m
3generated at a rate of 25 m annually. This waste would be fixed in concrete

and packaged in 120 55 gallon drums for disposal in a commercial shallow-land
burial ground.

.

aApproximately 10 m of transuranic wastes would be produced per year. These
wastes containing fission products and TRU wotid range from 103 Ci/m3 to
106Ci/m3 in total activity. These wastes would be fixed in concrete, packaged
in 50 55 gallon drums and eventually disposed of in a Federal repository.
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Approximately 14 m of metal scrap having a total activity of about 4 x 1053

Ci/m3 would be generated each year. The metal scrap from disassembly of fuel,
blanket, and shield assemblies and control rods would be partially compacted
and packaged in 25.4-cm (10-in.) diameter by 3.1-m (10-ft) high canisters. One
hundred and two canisters would be used annually. Final disposal would be in r

a Federal repository.

Approximately 1 m of solidified HLW (3.3 m with overpacks) containing 1.5 x 1073 3
,

Ci/m3 of fission products and traces of fuel would be produced per year. The t

HLW would be fixed in a low leach rate matrix and packaged in six 30.5-cm (12 in.)
diameter 3.1-m (10 ft) high canisters and eventually transported to a Federal ,

repository for disposal.

Some Kr-85 would be captured during reprocessing and, using a sputtering process,
the Kr-85 would be implanted in a metal matrix. This material, with a specific
activity of 3.4 x 106 3Ci/m , would be loaded into a 22.9 cm (9-in)-diameter by ,

165-cm (65-in.) high canister. One of these canisters would be required for !
every 28 years of CRBRP operation. These canisters are assumed to be disposed -

of in shallow dry wells at a Federal repository.

4 3Iodine-129, as bar um iodate (specific activity of 1.4 x 102 Ci/m ), would be
;

fixed in concrete aiid placed in 55 gallon drums. Roughly one drum would be '

generated during 20 years of CRBRP operation. This material is assumed to be :
'

shipped eventually to a Federal repository for disposal.

D.2.2.2 Storage Impacts

Transuranic waste would be stored for a period of time prior to disposal.
Approximately 6000 55 gallon drums and 3000 canisters of metal scrap would be
generated as a result of the 30 year CRBR fuel cycle operation. It is assumed i

that the drums would be stored retrievably in trenches and stacked 12 deep by '

12 across and 4 high (Rockwell 1982). Using the Rockwell configuration for
the drums, and assuming an equivalent requirement for the canisters, the total
land area required for TRU waste storage is estimated at 0.4 ha (1 acre). This

'
land is considered temporarily committed since, after the 20 years of storage,
the waste could be transferrred to a Federal repository and the storage site ;

could be decommissioned and made available for other purposes.

D.2.2.3 Burial Ground Impacts

LLW from both the fuel reprocessing plant and the CRBRP would be disposed of
at a commercial ground. It is assumed that eventually the reactive sodium *

components would be converted to an unreactive form, and that these wastes
would also be disposed by burial. Three types of impacts were identified at
the burial site: commitment of land, consumption of fuel, and long-term radio-
logical population exposure.

Over the 30 year period for the CRBR fuel cycle, approximately 17,000 55 gallon
drums (3500 m ) would require burial. As perspective, a typical disposal trench3

3(NRC 1981a) has a capacity of 17,000 m . Thus, for its lifetime the CRBRP would
3require about one fifth of a typical LLW disposal trench. Currently, 2 million m

,

|

-

r
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of space is estimated to be available in existing LLW disposal sites (EG&G
1980). Thus, the LLW from the CRBRP fuel cycle, which is similar to other
commercial LLW, represents 0.2% of the current LLW disposal capacity.

Based on the reference burial ground (NRC 1981a), it is estimated that 0.1 ha
(0.25 acres) of trench area will be necessary to dispose of CRBRP low-level
wastes. If support areas at the burial ground are also allocated to the CRBR
fuel cycle based on the ratio of CRBRP wastes to the burial ground capacity,j
then an additional 0.1 ha (0.25 acres) will be considered committed. The total
burial ground area committed as a result of the disposal of LLW wastes from
the CRBR fuel cycle will then be approximately 0.2 ha (0.5 acres). This land
is considered permanently committed.

Fuel consumption requirements were developed based on parameters in NRC 1981a.
Estimates of fuel use were made for burial ground construction, waste loading,
and post-operational monitoring. The fuel requirements for the reference burial
ground (described in NRC 1981a) were prorated to that portion of the site which
would be occupied by CRBRP LLW wastes. The fuel requirement for the life of the
CRBRP is estimated at approximately 10 ma (2700 gallons).

Long-term radiological exposures from radioactive waste disposal are discussed
in Section D.2.4.4.

D.2.2.4 Repository Impacts
j

It is assumed that TRU waste from the core fuel fabrication plant and all non- |

LLW from the fuel reprocessing plant would be disposed of in a Federal reposi- |
tory. Impacts from a repository can be grouped into three general areas:
radiological releases, non-radiological effluents, and resource requirements. !

Radiological releases in the near term are associated with construction of the
repository and consist of increased releases of naturally occurring radon and
its decay products at the construction site. For the longer term, DOE states
that the Federal repository is to be designed such that there will be reasonable .

assurance that wastes will be isolated from the accessible environment for a !
period of at least 10,000 years with no prediction of significant decreases in
isolation beyond that time (DOE 1980c).

DOE has projected Federal repository characteristics for the disposal of LWR
fuel and/or high level wastes for four geologic media (D0E 1980b). This infor-
mation is used in some portions of the following NRC review. A qualitative
comparison between LWR HLW and CRBR HLW to be disposed of in a repository (DOE
1979) results in the following findings:

The expected generation rate per GWe yr of HLW for LWRs (DOE 1979) is-

approximately equivalent to that predicted for the CRBR fuel cycle on a
volumetric basis.

,

The isotopic composition of CRBR HLW (NRC 1982a) is similar to that of-

LWR HLW (DOE 1980b), as shown in Table D.10. While some of the plutonium
isotopes from the CRBR fuel cycle have a higher activity level, these
constitute a small fraction of the entire HLW inventory.

!
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Table D.10 Comparison of high-level
waste from CRBRP with
high-level waste from LWRs

Curies /MTHM

Radionuclide CRBR LWR * $

H-3 0 4.2E+2
Sr-90 2.6E+4 6.1E+4
Ru-103 2.6E+2 7.4E+1
Ru-106 3.4E+5 1.9E+5
Cs-134 2.3E+4 1.2E+5
Cs-137 1.3E+4 9.3E+4 |

Ce-144 2.6E+5 2.4E+5
U-234 6.6E-5 1.7E-3
U-236 4.0E-3 1.3E-3
Np-237 7.3E-2 4.0E-1
Pu-238 1.3E+2 2.8E+1
Pu-239 2.3E+1 1. 8
Pu-240 1.4E+1 3.7
Pu-241 6.8E+2 8.7E+2
Pu-242 4.3E-3 2.0E-2
Am-241 1.0E+3 7.1E+2
Cm-242 6.8E+3 9.9E+3
Cm-244 5.7E+1 7.2E+3
Total 1.6E+6 1.4E+6

*From Reference DOE 1980b, Tables
3.3.9 and 3.3.14, at about 1.5 years
after reactor discharge.

The radioactivity, thermal power and ingestion toxicity for CRBR HLW and-

PWR HLW are essentially similar for their entire decay lifetimes (NRC 1982a).

The staff concludes from this comparison that the LWR assessment (DOE 1980b)
provides a qualitative measure of the impact of CRBR HLW in a Federal repository.
This conclusion is consistent with that reported by DOE in ER Amendment XIV.

The total repository disposal requirements of the CRBR fuel cycle over its
3 |projected lifetime (approximately 30 years) include approximately 100 m

3of HLW in overpacked containers and 4600 m of TRU waste (including metal
scrap from the fuel reprocessing plant). Impacts from the disposal of CRBR
wastes were estimated by prorating the disposal impacts outlined in DOE
(1980b) to that portion of the reference repositories in candidate geologic
media (salt, granite, shale, or basalt) which would be allocated to CRBR waste.
On the basis of the equivalent area required to dispose of the canisters sent
to a repository from the CRBR fuel cycle 6000 55 gallon drums of TRU, 3000
canisters of metal scrap TRU, and 180 canisters of HLW, not more than 1/100th
of a reference repository (DOE 1979) would be occupied by wastes from the CRBR
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fuel cycle. As discussed in more detail in Section 0.2.4.4, releases of radio-
active materials from a repository would be limited to generic values specified
in the environmental radiation protection standards currently being developed
by the U.S. Environmental Protection Agency. While these standards have not
yet been published, they are expected to limit total repository impacts to
levels which are smaller than the impacts from natural radiation sources,
unmined uranium ore, or the balance of the uranium fuel cycle. The impacts
attributable to the CRBRP wastes are projected to be less than 1/100th of the

9 total impacts of a high-level waste repository, and therefore would be insig-
nificant compared to natural sources of radiation.

In the case of waste disposal in a geologic repository, construction of the
repository would involve extractions of rock in a manner comparable to other
underground mining operations. In the process of mining, release to the atmos-
phere of naturally occurring radionuclides from the rock would be increased.
This increased release of radionuclides can be typified by the release of radon
and its decay products from the mine. It is estimated that for CRBR these
releases would range from about 6 x 10 5 Ci/yr from a repository in salt to
about 0.5 Ci/yr f rom a repository in granite (1/100th of values reported in DOE
1980). The resulting 70 year dose to the regional populations in the vicinity
of the repository would range from about 7 x 10 5 person-rem for a repository in
salt to about 1 person-rem for a repository in granite. For perspective the same
population would annually receive about 1.4 x 107 person-rem from other naturally
occurring sources.

Nonradiological effluents released from repository construction and operation
result from generation of dust and effluents from machinery and are presented
in Table D.11. These projected releases would not exceed Federal Air Quality
Standards, as outlined in 40 CFR 50, at the repository boundary (1.6 km from
the point of emission). These quantities are developed from emission factors
and estimates of fuel requirements (0WI 1978; URS 1977).

Table D.11 Annual release of nonradiological effluents from
repository construction and operation attributable
to CRBR fuel cycle wastes *

Geological medium

Effluent (MT) Salt Granite Shale Basalt

| Sulfur oxides 21 21 14 19
Nitrogen oxides 11 12 9.4 11
Hydrocarbons 0.52 0.65 0.42 0.57
Carbon monoxide 13 23 13 21
Particulates 4.9 4.9 3.3 4.5

l Heat (MJ) 2.5E+5 2.8E+5 1.4E+5 2.3E+5

* Construction and operation periods vary with geologic media;
values shown are largest annual releases.

f
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For purposes of providing perspective on such effluents, annual emissions from
oil-burning space heaters in a town of about 30,000 are estimated to be 11 MT
of CO, 6 MT of hydrocarbons, 27 MT of nitrogen oxide, 300 MT of sulfur oxides,
and 23 MT of particulates. In all cases these effluents are in the range of
or greater than the repository releases.

Thus, the staff judges that the non-radiological impacts from the construction
and operation of a repository in support of the CRBR fuel cycle are insignifi-
cant when compared to effluents from other routine type activities. @

Annual resource requirements associated with CRBR fuel cycle wastes at a
geological repository are given in Table D.12.

Table D.12 Annual resource requirements for CRBR fuel
cycle waste disposal in a repository *

Geological medium

Resource Requirement Salt Granite Shale Basalt

Land (ha)
Temporary 0.06 0.07 0.06 0.07
Permanent 0.02 0.04 0.02 0.04

Total 0.08 0.11 0.08 0.11

Water (millions of gal) 0.1 0. 2 0.1 0.2

Fuel

Electricity (MJ) 2.5E+6 3.1E+6 1.7E+6 2.8E+6
3Diesel fuel (m ) 90 100 67 90

Coal (MT) 470 470 310 430

Materials
aConcrete (m ) 160 300 170 270

Steel (MT) 26 47 27 43
Steam (MT) 5000 5300 3300 4700

Staffing (person yr) 10 15.0 8.7 16.0

* Annual requirements vary between construction and operation; values
shown are the largest annual requirements.

For perspective, the approximate annual U.S. production of some of the resources
identified in Table D.12 is shown below. Manpower is that expended in the
construction and mining industries (DOE 1980b).
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Annual U.S.
Resource production or use

sConcrete, m 7E+7
Steel MT 1E+8 !
Electricity MJ 7.2E+12 !

Diesel fuel, 4E+8
Staffing, person years 4E+6

|

|

Thus, the resource requirements for the CRBRP contribution to a repository are I
small in comparison with the annual U.S. production or use of such resources !

for other purposes, i.e., in the range of 0.0001 to 0.01%.

The lifetime land requirements are based on CRBR wastes requiring about 1% of
both the area occupied by surface facilities and the area underneath excess
rock storage piles at the repositories. The land occupied by surface facilities ;

(1.8 ha for salt and shale and 2.2 ha for granite and basalt) could be con-
sidered temporarily committed because after the repository is decommissioned
and any post-closure monitoring activity is completed, the surface land could
be used for other purposes. However, land underlying the excess rock storage
pile (0.7 ha for salt, 0.5 ha for shale, and 1.2 ha for granite and basalt)
would be considered permanently committed.

D.2.2.5 Summary of Overall Waste Management Environmental Considerations
'

Annual waste management environmental considerations associated with the CRBR
fuel cycle for LLW, TRU waste, and HLW are presented in Table D.13. The range
in impacts reflects differences which might be observed depending upon whether
the Federal repository is in salt, granite, shale, or basalt. In the staff's
estimation, CRBR waste management requirements do not constitute a significant
environmental impact. In all cases (i.e. , storage, burial ground, repository),
the relatively small amount of wastes from the CRBR fuel cycle that would be
stored and/or disposed of at facilities being planned for other nuclear require-
ments would constitute a very small increment to those facilities' other needs.
Thus, the contribution of CRBR fuel cycle wastes would be minor by comparison
to the total waste management activities occurring at these facilities.

i

r

i

D-25



. . . - - - -

-Table D.13 Annual waste management environmental
considerations from the CRBR fuel cycle

Effect Range (a) -

Land (ha) (b)
Temporarily committed (ha) 0.07 - 0.08
Permanently committed (ha) 0.03 - 0.05

Total 0.10 - 0.13

Water (millions of gal) 0.1 - 0.2

Fuel i
'

Electricity (MJ) 1.7E+6 - 3.1E+6
Coal (MT) 310 - 470

Effluents-Chemical (MT)
Sulfur oxides 14 - 21
Nitrogen oxides 9 - 12
Hydrocarbons 0.42 - 0.65
Carbon monoxide 13 - 23
Particulates 3.3 - 4.9

Effluents-Radiological (Ci)
Radon and decay product 6E-5 - SE-1
Other radionuclides (c)

Thermal (MJ) 1.4E+5 - 2.8E+5

(a) Values shown are the range over geologic media and the
periods of repository construction and operation.

(b) Land commitmtats include that required for storage of
TRU wastes at Hanford and for LLW burial, and land
associated with the repository.

(c) The staff believes these values to be negligible by
comparison with similar effects from other fuel cycle
steps.

D.2.3 Transportation Impacts

Operation of the CRBRP would require the transportation of a variety of radio-
active materials between the power plant and the supporting fuel cycle
facilities. Although the exact location of some of the supporting facilities
is not yet known, it is anticipated that they would be situated in different
parts of the country. In terms of potential environmental impacts, it thus
becomes important to quantify the many transportation steps required to
support the CRBRP.

Radioactive materials transported in the CRBR fuel cycle involve a variety of
physical and chemical forms, but basically can be divided into three categories:
fresh fuel materials and assemblies, irradiated materials, and radioactive

;
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Table D.14 Summary of fuel materials and* quantities shipped for the CRBR
equilibrium annual fuel cycle

Quantity Quantity Heat Estimated Avg. No Est. Avg.

Shipped Shipped Per Generation Activity of Shipping
Mode of Per Year (a) Shipment (a) Rate Per Per Shipment Shipments Distance Shipment

Type of Shipment Transport (kg) (kg) Shipment (W) (Ci) Per Year ( km) Destination (b)

Fresh Fuel Material

Uranium hexafluoride Truck 11,100 8,430 3.73 1.3 4,000 BFP

Uranium dioxide Truck 4,020 4.020 1.35 1 4,000 FMEF

Plutonium dioxide Truck 890 64 6.4E+3 14 4,830 FMEF

Fresh Core Rods Truck 4,889 360 6.6E+3 14 16 FDL

Fresh Core Assembly Truck 4,889 360 6.6E+3 14 4,000 CRBRP

Fresh Blanket Assembly Truck 6,980 600 0.20 (c) 12 4,000 CRBRP
56.3

Irradiated Material

Spent Core Assembly Rail 4,670 330 2.0E+4 4.8E+6 14 4,000 DRP

Spent Blanket Assembly Rail 6,920 580 5.4E+3 (c) 1.4E+6 (c) 12 4,000 DRP
t, Radial Shield and
[j Control Rod Assembly Rail NA (d) NA NA NA 4.5 4,000 DRP

30.5

(a) Quantities of materials shipped are given in kilograms of heavy metal.
(b) BFP: Blanket fabrication plant.
(c) Weighted average of inner and outer radial blankets.
(d) Not available.

.
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Table 0.15 Summary of radioactive solid waste and quantities shipped for the CRBRP
equilibrium annual fuel cycle

Quantity Quantity Number Heat. Estimated Avg. No. Est. Avg.
Shipped Shipped Per of Generation Activity of Shipping

Mode of Per Year Shipment Containers Rate Per Per Shipment Shipments Distance Shipment
Type Shipment Transport (Cubic Meters) (Cubic Meters) Per Year Shipment (W) (C1) Per Year (km) Destination (a)

Waste From Fuel Preparation and Fabrication Plants

TRU Waste Truck 30 6 145 1,660 5 7,000 FR
|

Waste from CRBRP

LLW Truck 67 8.4 321 840 8 4,000 BG

| Evaporator
| Bottoms (b) Truck 0.4 8 2 NA 0.05 4,000 BG

c Treated sodium
b containing
* solids Truck 21 10 100 NA 2.1 4,000 BG

Waste from Reprocessing Plant

LLW Truck 25 12.6 120 130 2 4,000 BG
TRO Waste T ruck 10 1.4 50 7.0E+5 7.1 4,000 FR
Hetal Scrap Truck 14 0.8 102 3.4E+5 17 4,000 FR
HLW Rail 1 0.3 6 2.6E+4 6.0E+6 3 4,000 FR
Noble Gases Truck 0.01 0.3 0.035 1.0E+6 0.035 4,000 FR

; Iodine Truck 0.01 0.3 0.05 < 50 0.03 4,000 FR

( 45 (c)
I

| (a) FR: Federal repository; BG: Burial ground.
| (b) From treated sodium coolant
} (c) 42 Truck and 3 rail.

.
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wastes. The first category includes depleted uranium hexafluoride, depleted
uranium oxide, plutonium dioxide, fresh core rods, and fresh core and blanket
assemblies. These materials would constitute the basic fuel for the reactor.
Irradiated fuel and blanket assemblies, as well as exhausted radial shield and
control rod assemblies, are transported from the reactor to the reprocessing

,
'

plant. Radioactive wastes from the reprocessing plant, from the fuel fabrica-
tion plants, and from the CRBRP would have to be transported eventually to
either a shallow-land burial ground or to a geologic repository. The estimated

v number of shipments and the quantities of these materials that would be gener-
ated in the operation of the CRBR fuel cycle, the general characteristics of
these materials, and the number of shipments per year required during CRBRP
equilibrium operations are summarized in Tables D.14 and 0.15.

Commercial packaging and transport of radioactive materials are regulated at
the Federal level by the Department of Transportation (DOT). Shipment by the
DOE is done in accordance with DOE Orders. The regulations for package design
and control of shipments are designed to protect the public and transport
workers from external radiation and exposure to the contained radioactive
materials during shipment. Primary reliance for safety in transport of radio-
active material is placed on the packaging. The packaging must meet applicable
Federal and state regulatory standards which provide that the packaging shall
prevent loss or dispersal of the radioactive contents, retain shielding effi-
ciency, assure nuclear criticality safety, and provide adequate heat dissipation
under both normal conditions of transport and specified damage test conditions
(i.e., design basis accidents). Package contents must also be controlled so
that standards for external radiation levels, temperature, pressure, and contain-
ment are met.

D. 2. 3.1 Heat Load Impacts

The heat load per shipment for all fresh fuel materials would be expected to
have essentially no impact on the environment. The temperature of the outer
surfaces of these packages would be no higher than 50 F above the average
ambient air temperature. With regard to the irradiated materials and wastes
being transported in the CRBR fuel cycle, the spent core and blanket assemblies
and HLW shipments would release somewhat more heat to the environment. The
heat load per shipment for these materials is shown in Tables D.14 and D.15.

Thermal releases would result from shipping spent core and blanket assemblies
and HLW by rail. Based on the data on heat generation shown in Table D-14 and
0.15 and data provided by DOE on length of travel time (DOE 1982), the thermal
releases are estimated to be about 2.1E+5 MJ annually.

With regard to the heat impacts of spent fuel and HLW, this analysis has been
based upon the heat generated from these materials at their assumed shipment
times of 100 days and 1 year after discharge, respectively, since these times
represent maximum or bounding conditions. The design rate of release of heat
to the air from casks for transport of irradiated materials and HLW is stated
by the applicant to be about 26 kW, or about 90,000 Btu /hr. This rate can be
compared with the rate of 50 kW or 180,000 Btu /hr released as waste heat from
a 100-hp truck engine operating at full power. The temperature of the cask
surface would be less than 50 F above ambient temperature. Federal regulations
(49 CFR 173.393) restrict the temperature of accessible cask surfaces to a
maximum of 180 F. Because the amount of heat would be small and would be
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released over the entire transportation route, no appreciable effect on the
environment would result.

D.2.3.2 Traffic Density Impacts

Radioactive materials in the CRBRP fuel cycle are transported primarily by
truck or train. Except in the case of plutonium containing materials and HLW
which must be safeguarded against theft and sabotage (see Appendix E), shipments
in the CRBR fuel cycle would be made using commercial shipping systems. As |
shown in Tables D.14 and 0.15, operation of the CRBRP would require approx-
imately 56 shipments by truck per year of fresh fuel material, 33 shipments by ,

rail per year of irradiated fuel components and wastes, and 42 shipments by truck
per year of radioactive wastes.

The shipments in support of the CRBRP would be over public roads via truck for
fresh fuel material and some waste shipments. The number of these shipments
would be very small compared with normally expected traffic density on highways.
Irradiated material shipments to the reprocessing plant and shipments of HLW
from the plant would be made by rail car. Shipping irradiated assemblies and ,

HLW would involve about 30 rail car shipments annually. This is very small
compared with commercial rail shipments annually. Thus the total number of
shipments would be too small to have any measurable effect on the environment
as a result of increased traffic density.

'According to 00E, there are approximately 720,000 truck km (450,000 truck miles)
required annually for shipping CRBR fuel and waste materials (DOE 1982). The
staff finds this is a reasonable estimate based on data in Tables D.14 and D.15.
At 4.9 miles / gallon (NRC 1976c), approximately 92,000 gallons of diesel fuel
would be used annually to ship these materials by. truck. An additional small
increment of diesel fuel would be used in rail shipment of spent assemblies and -

HLW. The staff concludes that the fuel attributable to the car carrying a spent
fuel or HLW cask would be but a small fraction of the fuel required for the total
train and is within the error of estimate of diesel fuel required for truck ship-
ment. On the basis of emission yields for diesel engines from NRC 1976c, com-
bustion of 92,000 gallons of diesel fuel would release about 9.4, 1.5, 15.4,
1.1, and 0.5 MT respectively of CO, hydrocarbons, nitrogen oxides, sulfur oxides,
and particulates.

D.2.4 Radiological Impacts

The staff has estimated the dose commitment to the U.S. population (hereafter
referred to as the population dose) from exposure to annual releases of radio-
active effluents from normal operation of fuel cycle facilities and from trans-
port of radioactive materials supporting the CRBR fuel cycle.

D.2.4.1 Dose Commitments from Blanket Fuel Fabrication

Radiological doses resulting from the conversion of depleted uranium hexafluoride
to uranium dioxide and the fabrication of blanket fuel assemblies will depend,
to some extent, on the commercial facility chosen to perform these functions. .

However, such effects can be projected on a generic basis from the environmental
impact assessments of existing commercial U.S. uranium fuel fabrication plants .

(NRC 1977b, 1981b, and 1982b). On these bases, the population doses to the whole
body from exposure to radioactive effluents from the fabrication of blanket
assemblies for the CRBRP are expected to be less than 0.1 person-rem annually.
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D.2.4.2 Dose Commitments from Core Fuel Fabrication (FMEF and Building 308) i

Population dose estimates for the fabrication of mixed oxide core fuel rods
for the CRBRP are based on the annual releases listed in Table D.4 for the SAF
line, using an environmental dose commitment (EDC) time of 100 years *. The

computational code used for these estimates is the RABGAD code originally
developed for use in the " Generic Environmental Impact Statement on the Use of
Mixed Oxide Fuel in Light-Water-Cooled Nuclear Power Plants," GESMO (NRC 1976a). ;

The following environmental pathways were considered in estimating doses: (1)
inhalation and submersion in the plume during its initial passage; (2) inges- ;

tion of food; (3) external exposure from radionuclides deposited on soil; and
~

(4) atmospheric resuspension of radionuclides deposited on soil. Radionuclides
released to the atmosphere are assumed to be transported with a mean speed of
2 m/sec over a 4000-km pathway from the State of Washington to the northeast
corner of the United States, and deposited on vegetation (deposition velocity
of 1.0 cm/sec) with subsequent uptake by milk and meat producing animals. No

'

removal mechanisms are assumed during the first 100 years (radioactive decay is
negligible) except normal weathering from crops to soil (weathering half-life
of 13 days).

The following agricultural and population characteristics were used in computing
doses:

L

Annual food crop production is 100 kg/ day /mi2
.

Annual milk production is 90 liters / day /mi2
.

Annual meat production is 65 kg/ day /mi2
.

. Population density (based on the U.S. census for 1970 and allowing for
about a 50% increase in the population) increases exponentially from
75 people /mi2 in the State of Washington to 1500 people /mi2 at the East
Coast (NRC 1979).

The bases for the agricultural characteristics are described in GESMO (NRC 1976a).

Using the above bases, the U.S. population doses to the whole body and critical
organs from exposure to radioactive effluents from the core fuel fabrication
plant are estimated to be less than 0.1 person-rem. The staff projects that
there will be no radiological releases from the core fuel assembly plant
(Building 308), and thus doses to the population from the core assembly opera-
tion will be negligible.

D.2.4.3 Dose Commitments from Fuel Reprocessing

Population dose estimates for the reprocessing plant for irradiated CRBRP fuel
assemblies are based on the annual releases listed in Table D.8 for the DRP.
The RABGAD computer code was used to estimate doses using the preceding para- i

meters, except for the following because of the likelihood of an eastern site for
the DRP: (1) the radionuclide releases were assumed to be transported over a
2400-km pathway, to the northeast corner of the United States, and (2) the
population density was assumed to be 235 people /mi2 On this basis, the U.S. i

*The environmental dose commitment (EDC) is the integrated population dose for a
specific time period (e.g., 100 years), it represents the sum of the annual
population doses for the total time period specified.
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population dose to the whole body from exposure to radioactive effluents is
estimated to be about 140 person-rems. Over 90% of this dose is due to exposure
to tritium and carbon-14. Conservative (high side) estimates were used for
source terms; consequently, the preceding dose is also conservative. Despite
this bounding assessment, the dose commitment from the reprocessing plant is
less than 0.001% of the annual natural background dose to the U.S. population.

D.2.4.4 Dose Commitments from Waste Management

The radioactive we'es from the CRBRP and its supporting fuel cycle would be
similar to othe as that have been generated in the past and are projected
to be a small fn' . of such wastes that would be generated in the next
30 years from commercial nuclear power operations. For low-level wastes, the
CRBR wastes would represent less than 1.3% of the total curie content of the
low-level wastes that will be disposed of at the reference disposal site assumed
in the DEIS for 10 CFR 61 (NRC 198 a). The DEIS for 10 CFR 61 shows that the
environmental effects of the "ference disposal facility are small. Thus, the
radiological effects of disp of CRBRP low-level wastes would be negligible
when compared to the total a , of low-level waste disposal.

The CRBR high-level wastes are projected to occupy less than 1% of the total
inventory of a typical high-level waste repository. The CRBR wastes are not
significantly different from other wastes that would be disposed of in a Federal
repository (see Section D.2.2.4.) DOE has stated that high-level waste manage-
ment facilities are to be designed in such a manner that there will be reason-
able assurance that wastes will be isolated from the accessible environment for
a period of at least 10,000 mars with prediction of no significant decreases
in isolation beyond that t

DOE is currently conducting design studies for a HLW repository. However,
until the design is finalized and a repository site has been selected, it would
not be possible to quantify the long-term radiological impacts from HLW disposal
at a specific site. Furthermore, the design of a repository (and the resulting
impacts) would be strongly dependent on the generic performance standards with
which the repository must comply. The U.S. Environmental Protection Agency
(EPA) has the statutory responsibility for and has been working for 6 years
to develop generic environmental radiation protection standards for disposal
of HLW, but has not yet published these standards. In the absence of these
standards, the radiological impacts of generic disposal of HLW cannot be
quantified in a meaningful manner.

It is anticipated, however, that the EPA standards would limit the impacts of a
HLW repository to levels small in comparison with natural radiation sources,
unmined uranium ore, and the balance of the uranium fuel cycle. Since the HLW
from the CRBRP would contribute less than 1/100th of the total inventory of a
HLW repository, the radiological impacts from disposal of these wastes are
expected to be insignificant compared to natural radiation sources.

D.2.4.5 Dose Commitments from Transportation

The principal radiological impacts from transport of radioactive materials are
the direct radiation dose to the transport workers and bystanders. Persons
along the transport route are also exposed during passage of the transport
vehicle. In most cases, exposures are small and for a relatively short dura-
tion, but the number of persons who can be exposed may become large during a
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trip of considerable distance. Additional doses may result from exposure to
the public during stops for meals, crew rest, vehicle servicing and refueling.

Estimates of the doses to transport workers and the general population from
the shipment of radioactive materials in the CRBR fuel cycle must be estimated
in a generic manner because the locations of some fuel cycle operations and

'

the storage or disposal site (s) for the radioactive wastes have not been firmly
established. Using assumptions similar to those above for specific fuel cycle
steps and based on average, conservative model conditions for radiation fields

.

outside of packages, shipping distance, exposure times, and number of people
exposed, the radiological doses from the transportation of radioactive materials
for the CRBRP were conservatively (high side) derived using the methodology
detailed in NUREG-0170 (NRC 1977c). These are summarized in Table D.16. As
noted in the table, the overall radiation dose to transport workers and the >

general population is approximately 30 person-rems per year for the CRBRP and its
related fuel cycle. The dose of 5 person-rems to the general population would

Table D.16 Estimated whole-body doses to transport workers
and the general public from shipment of radioactive
materials in the CRBR fuel cycle

,

Person-Rems per Year

Transport General
Workers population |

A. Fresh Fuel Materials
Plutonium dioxide 3.2 0.67
Fresh fuel

Core assemblies 2.7 0.56
Blanket
Assemblies 0.11 0.0075

B. Irradiated Materials
Spent fuel core assemblies 5.8 0.74
Spent blanket assemblies 4.9 0.63
Control rod and radial

shield assemblies 0.007 0.0024

C. Waste Materials
'

Fuel fab. plants
TRU waste 0.95 0.31 ,

'

CRBRP

Solid radwaste 1. 5 0.50
Reprocessing

'

,

TRU waste including
metal scrap 4.6 1.5

LLW 0.382 0.13
HLW 1.2 0.18

D. Total 25 5

E. Total General Population
and Transport Workers 30

* Packages are assumed to meet DOT limits on external dose rates.
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be distributed along the route among approximately 750,000 people. If 0.1 rem
per person per year is conservatively chosen (low side) to represent the
average exposure to the U.S. population from background radiation (the actual
range is' from about 100 to 250 mrems per person per year), these same people
are calculated to receive about 75,000 person-rems per year.

Based on the above analysis, the staff concludes the doses to transport workers
and the general population associated with the shipment of radioactive material
to and from the CRBRP and its related fuel cycle facilities would be negligible
(within the range of variation of natural radiation at a given location) and
indistinguishable from the doses attributable to natural sources. -

D.2.4.6 Summary of Radiological Impacts

The population dose to the total body of the U.S. population resulting from
the CRBR fuel cycle operations is summarized in Table D.17. From the table
the staff estimates that the dose to the total body from the annual operation
of the CRBR supporting fuel cycle would be about 170 person-rems. Most of this
dose is from exposure to radioactive effluents released from the fuel reproces-
sing plant. For perspective, the annual background radiation dose to the U.S.
population (28 million person-rems) is included in Table D.17. The population
dose to the total body of the entire U.S. population from exposure to radio-
active effluents from routine operations of the CRBR fuel cycle facilities and
operations is a small fraction (less than 0.001%) of the corresponding popula-
tion dose from one 1 year of exposure to natural background radiation.
Potential health impacts from exposure to radioactive effluents from routine
operation of CRBRP and its supporting fuel cycle are discussed in Section 5.7.3.

,

Table D.17 U.S. population doses due to annual releases of
radioactive effluents from routine operations of
the CRBRP supporting fuel cycle

Annual whole body
Source of exposure dose (person-rems)

Blanket fuel assembly fabrication plant <0.1 (a,b)
Core fuel assembly fabrication plant <0.1 (a)
Fuel reprocessing plant 140
Transportation 30
Storage and disposal of radioactive waste small (c)

Total (rounded) 170

Natural background (d) 28,000,000

(a) The annual population doses to the bone, lung, kidney and GI
tract are also less than 1 person-rem.

(b) Based on environmental impact appraisals for existing com-
mercial fuel fabrication plants of Westinghouse, General
Electric, and Exxon, adjusted for CRBRP throughput.

(c) Expected to be very small compared to the annual releases of
the other fuel cycle steps.

(d) Based upon a U.S. population of 280,000,000 persons (projected
| population for the year 2010) receiving a background dose of .

'about 0.1 rem /yr.
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D.2.4.7 Sensitivity Analysis of Fuel Cycle Options

The fuel cycle presented by DOE in Section 5.7 of Amendment XIV to the ER
represents in the staff's view a simplified cycle for CRBRP fuel handling. The
staff has qualitatively considered what it believes to be a somewhat more
realistic overall fuel cycle. It employs a once-through or opened fuel cycle
during the early years of the CRBRP operations, followed by a closed fuel cycle
utilizing repeated recycle of plutonium materials during later CRBRP operations.

The once-through or opened fuel cycle mode would involve the supply of about
0.89 MT of fresh plutonium annually from DOE stockpiles to provide a constant
quantity and isotopic composition of plutonium as input material for each reload
for the CRBRP during the early operational period. For this fuel cycle mode,

the front end of the fuel cycle would be essentially similar to that described
in Sections D.2.1.1 and D.2.1.2 and assessed in Sections D.2.4.1 and D.2.4.2.
Thus, for this mode no significant impact changes are expected from the front
end of the fuel cycle. With regard to the back end of the fuel cycle without
plutonium recycle, transportation of radioactive materials and waste management
generally are either decreased or eliminated, and environmental impacts would
be less. In overview, for this opened fuel cycle mode, actual impact levels
should be somewhat lower than those presented in Table D.17; therefore, for
this assessment, the impacts given are judged to be a clearly conservative
representation of the opened fuel cycle mode.

Inspection of the other basic fuel cycle mode, that of the closed fuel cycle
where the plutonium would be used for repeated cycling, presents a different
set of conditions. In this mode the plutonium used would be of changing
isotopic composition and quantity. The composition of plutonium discharged
from the core region of the CRBRP might approach, in the limiting case of
repeated irradiation, that of the LWR long burnup-type plutonium assumed by DOE
for its assessment of the environmental impacts of the FMEF SAF line and DRP
facilities. This type of plutonium, when combined with the plutonium contained
in the blanket assemblies, may result in the need for an increase in plutonium
content of CRBRP fuel of about 10 to 15% per annual reload to account for the
decreased fissile concentration of the plutonium material. This would entail a !

'
small increase in the plutonium oxide shipments noted in Table D.14 that might
result in an increase in whole body exposure to transport workers and the
general population of less than 0.5 person-rem. In addition the changes in
plutonium isotopic composition with repeated recycling would have some other
potential effects on radiological exposures. However, the staff assessments of
airborne effluents from fuel fabrication and fuel reprocessing operations were i

iconservatively based upon the higher values of radionuclide content for either
fresh stockpile plutonium or LWR long-burnup spent fuel plutonium. In this way

the staff's conservative analysis bounded conditions that would be associated
with effects of plutonium isotopic variation from the closed fuel cycle mode
with the exception of the small 10 to 15% increase in plutonium quantities that
might be required. In addition, it should be noted from Table D.17 that, in-
the staf f's assessment, the bulk of the radiological dose to the population
from the CRBR fuel cycle results from the fuel reprocessing and transportation
steps. In the staff's evaluation of the fuel reprocessing step, the principal
contributors to the radiological dose are releases of tritium and carbon-14,
which are essentially unaffected by the variations in plutonium composition or
throughput. In the transportation dose analyses, the packages are assumed to
meet DOT limits for external dose rates and will be unaffected by variations
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in plutonium composition. Thus, for the fuel cycle option represented by use of
repeatedly recycling plutonium, the staff has adequately covered the potential
effects by its conservative (high side) assumptions in its detailed analysis.

In this sensitivity analysis the staff has qualitatively considered reasonably
expected variations to the simplified fuel cycle presented by DOE in the ER and
believes that the reasonably expected modes of fuel cycle operation are bounded
by the staff's conservative environmental assessment, which is summarized in
Section D.2.4.6. Further, no significant perturbations to the overall assess-
ment or staff conclusions would be anticipated from reasonably expected varia-
tions to the simplified fuel cycle presented by DOE.

D. 2. 5 Socioeconomic Impacts

Socioeconomic impacts of the CRBR fuel cycle would relate principally to the
need for new facilities or operations or additional needs to already planned
operations or nuclear facilities that would cause increases or changes in levels
of employment and public services requirements. These impacts have been assessed
with regard to:

(1) population effect - changes in population resulting from the influx of
workers and their families during the construction and operational stages
of the facilities.

(2) economic effect - induced changes in income and expenditures, including
demands for services, both public and private.

The equilibrium CRBR fuel cycle would include new facilities for mixed-oxide
(M0X) fuel fabrication and fuel reprocessing as well as additional needs for
uranium element fabrication; management of LLW, HLW and TRU waste generated by
facilities in the fuel cycle; and the transport of products and wastes between
such activities. Most facilities are expected to be DOE owned and operated
and to be substantially smaller than were postulated for a commercial breeder
reactor economy (ERDA 1975a). While the CRBRP is in advanced stages of design
and its site selected and the facility for fabrication of the core fuel for
the reactor is under construction, the same cannot be said for some of the
other portions of the fuel cycle. Most of the other fuel cycle facilities are
in the conceptual stage and potential socioeconomic effects can only be
considered qualitatively.

The staff has considered the socioeconomic impacts of the additions to already
planned nuclear operations as noted below.

The plant for the fabrication of the blanket materials and assemblies, yet to
be selected, would likely be one of several existing commercial uranium fuel
fabrication facilities already in operation. It is expected that the existing
normal production capacity of the facility would be many times that required
for CRBRP. Any impacts of blanket fuel and material production would be a
small and undifferentiable component of existing effects. Thus this CRBR
operation has essentially no socioeconomic impacts.

Both the Federal high-level waste repository and the specific commercial low-
level waste disposal facility that would be used for management of CRBR fuel
cycle wastes are not established at this time. Regardless, the waste from CRBR
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| would contribute only a small portion to the total capacity of such planned
facilities; thus any socioeconomic impacts associated with CRBR waste management
would be a small increment to overall U.S. waste management socioeconomic impacts.
In addition, socioeconomic effects of a geologic repository were assessed (DOE
1980b) and found not to be limiting in terms of a cost."uenefit balance.

The materials to be transported are not unlike mater;als already planned to be i

transported to sites of several fuel cycle operatiors that are planned but yet j
to be specifically established. Thus, socioeconomit effects of transportation '

of radioactive materials to and from the various fuei cycle operations are |

assessed on a generic basis. Assumed distances between facilities were such
that the analysis would tend to overestimate rather than underestimate conse-
quences. Further, it is noted that transportation required for the CRBR would
be a small fraction of that required for the commercial nuclear fuel cycle.
The volume of transportation of radioactive materials associated with the CRBR

,

fuel cycle would be insignificant in comparison with transport of materials'

for total U.S. nuclear energy production.

Socioeconomics of construction and operation of specific fuel cycle facilities
principally associated with CRBR requirements appear to be manageable as in
the case of other similar significant new projects as discussed below. These
socioeconomic effects include those associated with the M0X fuel fabrication
plant and a reprocessing plant. Therefore, the staff's assessment considered

| these special CRBR facilities.

The SAF line, one such special facility to be used for CRBR core fuel fabrica-
tion, will be built as part of the FMEF which is currently under construction
on DOE's Hanford Reservation near Richland, Washington. Construction will take
about 20 months and have a peak employment of 250 persons. Peak operational
employment will be about 100 persons. The Hanford Reservation employs about
10,000 persons, and the metropolitan Richland area has a population of about
125,000 persons. The relatively small magnitude of the project compared to
the Hanford complex and the small size of FMEF work force compared to the
relatively large population and work force in the area would result in little

*socioeconomic impact during either construction or operation of the facility.

The facility for reprocessing CRBRP fuel is still in the formulative stage and
several alternatives are still under consideration by the D0E. The one selected
by NRC for this assessment, the Demonstration Reprocessing Plant (DRP), has
been selected as a bounding alternative (high side) for impact assessment pur-
poses, but its site is yet to be established and thus can only be considered
generically. On the other hand, the facility would be expected to be smaller
than the reference commercial reprocessing plant for LWR fuel reprocessing where
socioeconomic effects in a hypothetical but reasonable environment were not
found to be large.

The DRP, although principally designed for processing CRBR fuel, could also
reprocess light water reactor fuel (LWR). The designed capacity will be about
150 MT/ year. Approximately 32 MT/ year of this capacity will be used for re-
processing CRBRP fuel. The location of the DRP has not yet been decided but it ;

is likely that the location will be on a Federally owned site with large local !

work forces. The peak construction force is projected to be 3700, and the full ;

operation work force about 750. Of this, about 8% would be attributable to the j
i
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CRBR fuel cycle. Assuming that the plant would most likely be built in a rela-
tively urbanized area such as the Oak Ridge or Hanford sites, significant socio-
economic impacts would not be expected because of the availability of local
labor and the ability of an urbanized area's services and facilities to absorb
additional temporary population increases. In the event that the Oak Ridge
reservation is the site for both the DRP and the CRBRP, then the CRBRP construc-
tion force would be decreasing as the DRP work force is increasing; thus the
socioeconomic aspects of the DRP would tend to be a stabilizing factor for the
additional construction period.

In summary, for those parts of the CRBR fuel cycle that are specifically
associated with that project, the socioeconomic impacts have been considered
qualitatively and at most would appear to be small (e.g., equivalent to any large
capital project). For those portions of the fuel cycle that are similar to
the commercial nuclear reactor fuel cycle, the incremental effect of the CRBR
is very small (approximately 1%) and is not considered to be measurable or a
significant increment. Thus, it is the staff assessment that the socioeconomic
impact of the CRBR fuel cycle would not be a significant factor in the cost /
benefit balance for decisions regarding the CRBRP.

i
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APPENDIX E

SAFEGUARDS RELATED TO THE CRBRP FUEL CYCLE AND
TRANSPORTATION OF RADI0 ACTIVE MATERIALS

The material in this appendix replaces the material in Appendix E in the original
issuance of the FES.

| E .1. INTRODUCTION

The CRBRP was originally projected to be supported by a commercial fuel cycle
where all the facilities would be NRC-licensed. There are no plans for such
commercial operations at the present time; hence the Department of Energy (DOE)
would support the CRBRP with its own fuel cycle facilities. Accordingly, DOE
amended the CRBRP Environmental Report (AEC 1974) to cover the CRBRP fuel cycle,
including DOE's proposed safeguards measures for all fuel cycle and transporta-
tion activities.

This appendix describes and assesses DOE's proposed safeguards for the CRBRP
fuel cycle. To aid in the assessment, three general safeguards criteria are
used:

1. Do DOE's proposed safeguards systems provide a potential for deterring
attempts at theft or diversion of plutonium and attempts at sabotage of
facilities or materials to be used ir the CRBRP fuel cycle?

2. Are DOE's proposed safeguards systems likely to detect attempts at sabo-
tage, theft, or diversion?

3. Do DOE's proposed systems for responding to attempted theft, diversion,
or sabotage provide reasonable assurance that such attempts would not
be successful?

Each fuel cycle facility and transport activity can be assessed by comparing
its safeguards design features with the general safeguards criteria. A typi-

cal safeguards system contains both physical security systems and material
control and accounting systems, and may contain the following features: access
controls, intrusion detection systems, delaying mechanisms (fences, barriers,
etc.), response systems, systems to detect unauthorized removals of plutonium,
material measurement systems and records systems.

The assessment is based on Amendment XIV of DOE's CRBRP Environmental Report
(00E 1982)* and on literature expressly referenced in the Environmental Report.
At this stage of the licensing process, only a general description of the fuel
cycle components and their proposed safeguards systems is required. The pro-
posed fuel cycle with plutonium material types ** and the expected modes of
material transportation is shown in Figure E.1.

*Also referred to as "the applicants' ER" in the main body of this report.
** Plutonium is the only SNM type in the CRBRP fuel cycle.
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The CRBR fuel cycle environmental review is unlike a similar review for light-
water reactors for several reasons. The principal difference is that most of
the fuel cycle facilities are to be owned and operated by DOE and would not be
licensed. Similarly the transportation activities performed by DOE would not
be subject to NRC regulation. Another difference is that most of these facili-
ties are still conceptual and detailed safeguards systems are not yet designed
for some of them. Of the CRBRP fuel cycle facilities, only Building 308 on the

I Hanford Reservation is operational today.

The remainder of this appendix is organized principally by fuel cycle activity.
The design basis threats for the safeguards systems are described in Section
E.2, followed by sections with descriptions of the DOE's proposed safeguards
systems for plutonium conversion, M0X fuel fabrication, the CRBRP, fuel repro-
cessing, and waste storage facilities. Section E.8 describes the necessary
transportation links in the fuel cycle and related safeguards measures. Each
section considers the estimated cost of CRBR fuel cycle safeguards and assesses
the potential for the proposed safeguards systems to meet the objectives stated
above.

E. 2. SAFEGUARDS DESIGN BASIS THREATS

E.2.1 NRC-DOE Threat Comparison

The safeguards systems described in this appendix are designed to counter
design basis threats. The design basis threats contained in NRC's regulations
(10 CFR 73.1(a)) would be used by DOE to protect against acts of radiological
sabotage and to prevent the theft of plutonium at the proposed CRBRP. Safe-
guards systems for the associated, nonlicensed fuel cycle facilities would be
designed in accordance with 00E's 1976 threat guidance. 00E threat guidance
was revalidated in 1978 and remains in effect today.

NRC and DOE design basis threats are similar. The staff believes that safe-
guards programs designed in accordance with DOE's threat guidance will provide
a level of protection against theft and sabotage that is at least as high as
that provided by programs designed in accordance with NRC's design basis
threats.

E.2.2 Summary of NRC Design Basis Threats

NRC design basis threats are detailed in 10 CFR 73.1(a). The threats are
intended to provide guidance in the design of safeguards systems to protect
against acts of radiological sabotage and to prevent theft or diversion of
formula quantities * of special nuclear material. The safeguards system for
sabotage shall be designed to protect against a determined violent external
assault, attack by stealth, or deceptive action by several persons who are
well trained and dedicated, aided by a knowledgeable insider, and equipped
with suitable weapons and hand-carried equipment.

The safeguards system for theft or diversion shall be designed to prevent a |

determined violent external assault, attack by stealth, or deceptive actions !

by a small group who are well trained and dedicated, aided by a knowledgeable

*A formula quantity is defined in 10 CFR 73.2(bb).
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insider, equipped with suitable weapons and hand-carried equipment, and capable
of operating as two or more teams.

| In addition, the safeguards systems shall be designed to protect against sabo-
tage by a single insider and to prevent theft or diversion by a single insider

j and by a conspiracy between insiders.
,

E.2.3 NRC Policy on Clandestine Fission Explosives (CFE)
|

When designing safeguards systems to counter the design basis threat described
above, the NRC does not assume any reduction in risk to the public due to dif-
ficulties that a non-national group might encounter in designing and building
a CFE after obtaining two or more kilograms of plutonium. The staff recognizes
that such risk reductions, although not quantifiable, are real, particularly
in the case of a non-national group lacking necessary technical competence.
Nevertheless, the staff concludes that such risk reductions are appropriately
considered as an extra margin of conservatism. This staff policy on risk from
clandestine fission explosives is based upon the following statement, contained
in a memorandum from the NRC Executive Director of Operations on August 8, 1977:
" Operating Assumption: It is assumed that a small non-national group of people
could design and build a crude nuclear explosive device which would produce a
significant nuclear yield, that is, a yield much greater than the yield of an
equal mass of high explosive. To accomplish this, they would need an amount
of special nuclear material which is at least equal to the five-kilogram formula
quantity, and they would have to possess the appropriate technical capabilities."
NRC regulations for protection against theft or diversion of formula quantities
of SNM are consistent with this premise.

E.3. DOE SAFEGUARDS SYSTEM FOR PLUT0NIUM CONVERSION

f E.3.1 Physical Security System Description
I Physical security systems for all DOE CRBRP fuel cycle facilities must have the

objective of providing high assurance that activities involving SNM would not
adversely affect national defense and security or constitute an unacceptable
public health and safety hazard. In this context physical security systems
are designed to protect against SNM theft or diversion and sabotage. For DOE

facility physical security systems, standards for protection of SNM are out-
lined in DOE Order 5632.2, " Physical Protection of Special Nuclear Materials"
(00E 1979). These standards outline a protection-in-depth concept which is
implemented by providing multiple barriers and detection systems between
individuals and SNM.

During the first 5 years-of CRBRP operation, plutonium for the core fuel would
for fab-be obtained from DOE stockpiles. The conversion of plutonium to Pu02

rication of core fuel during the demonstration period would be done either at
the Purex Plant on the Hanford Reservation or at another DOE facility having
similar processing and safeguards capabilities. Physical security at this
type of facility would include provisions for intrusion detection, adversary
delay, alarm assessment, alarm response, and normal access control.

At the facility perimeter, two chain-link fences topped with barbed wire would
identify the Protected Area boundary. Unauthorized access would be detectable
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using an intrusion detection system and a facility access control system. The
perimeter would be illuminated, and assessment of alarms could be accomplished
by closed-circuit television or security force visual surveillance. The guard
station would limit access to the facility to personnel and vehicles necessary
to perform facility functions.

All personnel, packages, and vehicles entering or leaving the Protected Area
b would be subject to search for contraband and plutonium. All personnel enter-

ing the Protected Area would be required to have DOE security clearances
authorizing access to the facility or would be escorted by security-cleared
employees. Further personnel access control would be achieved at the process
building and subsequently at the plutonium conversion material access area.*
Only facility personnel required for plant operations would be allowed access
to these areas. All entrances to the building and material access areas would
be monitored by an intrusion detection system.

Barriers at the Protected Area perimeter, building exterior, and interior por-
tals to material access areas would be designed to delay intrusion long enough
to provide sufficient time for intrusion situation assessment and alarm response
actions.

All alarm and assessment systems would be monitored at a central alarm station,
and redundantly monitored at a secondary alarm station located nearby.** All
alarm equipment and transmission lines would be failure- and tamper-indicating.
Both stations would have redundant communication links to the onsite security
response force and to offsite local law enforcement agencies.

E.3.2 Material Control and Accounting System Description

All DOE CRBR fuel cycle facilities would be operated under the material control
and accounting (MC&A) requirements given in DOE Order 5630, Parts 1 through 7,
" Material Control and Accounting...(DOE 1979-81)" Under these requirements,
the facility management would establish a system for the control and accounting
of plutonium bearing materials. This would include subsystems for:

o containment 1

o surveillance
o internal control
o measurement
o statistics
o records and reports
o inventory certification.

The MC&A system, in conjunction with the physical security system, would pro-
vide capabilities to detect and deter the illicit diversion of plutonium and
would provide assurance that no diversion has occurred.

Physical inventories would be performed on a bimonthly basis. DOE has stated
that the limit of error on a 1-month material balance for facilities of this

* Material access area is defined in 10 CFR 73.2(j).
** DOE requires central and secondary alarm stations at all facilities to be

continuously manned.
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type should be about 0.5% of throughput, and that the limit of error for a
2 month balance should be a slightly lower percentage of throughput.

Based on the expected plutonium throughput of the conversion facility, the
limit of error for the inventory difference would be 1 kg or less for 2-month
period. Items, including feed, product and scrap materials, would be stored
in a vault and their contents verified by non-destructive analysis as fre-
quently as desired.

9

Safeguards for the conversion facility would include a prompt accounting system
which would allow material balances to be performed as frequently as desired
and inventory differences estimated with sufficient accuracy to detect abrupt
losses of significant quantities at high confidence levels and to detect small
recurring losses before a cumulative loss could reach a significant quantity.
The prompt accounting system should be able to detect the diversion of less
than 1 kg of plutonium over a period as long as a week.

E.3.3 Costs of Plutonium Conversion Safeguards |

DOE has not reported data concerning the cost of plutonium conversion facility |

safeguards. |
|

E.3.4 NRC Assessment of Plutonium Conversion Safeguards |
|

The safeguards systems proposed by DOE for the plutonium conversion facility
meet the assessment criteria described in Section E.1. The physical security
system contains features that provide for detection of unauthorized activities

'and for a reasonable level of deterrence of theft of plutonium, as well as for
protection of the facility against sabotage. The proposed MC&A measures,
which include prompt accounting as well as systems required by DOE Orders (DOE
1979; DOE 1979-81), should provide reasonable assurance that theft or diversion
of a significant quantity of plutonium will be detected in a timely manner.
Communication systems would enable onsite and offsite forces .to respond in such
a fashion as to deter and prevent attempted adversary actions. The safeguards
systems at this facility could assure that risks from the design basis threat
are no greater than at other currently operating U.S. nuclear facilities han-
dling significant quantities of SNM. :

Although no cost data for safeguards at the conversion facility have been pro-
vided, it is anticipated that the costs would be comparable to the safeguards
costs at other similar DOE facilities. Since the candidate facility for the

initial plutonium conversion has already been built for other purposes and is
only scheduled for CRBR conversion operations during the 5 year demonstration '

period, the plutonium conversion safeguards costs attributable to the CRBRP
operations would be small compared to the other CRBR fuel cycle costs.

,

E.4 DOE SAFEGUARDS SYSTEM FOR FUEL FABRICATION FACILITIES
'

E.4,1 Physical Security System Description

The Fuels and Materials Examination Facility (FMEF), where the CRBRP fuel mate - ;

rial would be fabricated into fuel rods, and the Fuel Development Laboratory
p2 (308 Building), where the fuel rods would be fabricated into assemblies, are -

located on the DOE Hanford Reservation. Both facilities would have comparable
physical security features as described below.
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A Protected Area would be established at the facility perimeter to control per-
sonnel and vehicle access. This area would be defined by two chain-link fences
topped with barbed wire and would utilize intrusion detection systems to alert
the security force to possible intrusion attempts. The perimeter would be suf-
ficiently illuminated to permit effective alarm assessment by both closed-
circuit television and security personnel. Normal access to the Protected Area
would be gained by DOE security-cleared personnel and escorted visitors through
a guard station. All persons, packages, and vehicles entering or leaving the,

area would be subject to search for contraband and plutonium.
l

lhe building portals would be security-hardened and alarmed when not in use.
The main building entrance would be controlled to allow only authorized individ-
uals access to the building. Search procedures similar to those performed at
the Protected Area perimeter would be in effect.

Plutonium in the facility would be located in Material Access Areas (MAA) where
access would be further limited to personnel necessary to perform authorized
activities in those areas. At the FMEF the plutonium in process would be
contained within the Secure Automated Fabrication (SAF) Line, which would be
remotely operated from behind isolation walls that function as a secondary
confinement barrier. When an MAA is unoccupied, an intrusion detection system
would be activated.

Security alarm and assessment systems would sound in a central alarm station.
Redundant alarm annunciation would be provided at a secondary alarm station.
All alarm equipment and transmission lines would be failure and tamper-
indicating. Both stations would have redundant communication links with secu-
rity response forces and local law enforcement agencies. Security for the,

1 Hanford Reservation is provided by the Hanford Patrol. Sufficient response
personnel with appropriate armament are available to protect the facilities

- and plutonium against the design-basis threats.

E.4.2 Material Control and Accounting System Description

The CRBRP MOX fuel rod fabrication would consist of a multistep process of pre-
paring mixed-oxide pellets and fabricating them into stainless steel fuel rods.
The feed to the process would be high purity Pu02 and U0 powders. The fabrica-2
tion of M0X fuel rods would be done in the SAF Line, which would be built in
the FMEF. The SAF Line and the fuel assembly operations in Building 308 would
be operated by the DOE under the MC&A requirements given in DOE Order 5630
(DOE 1979-81). The SAF product rods would be shipped as sealed rods to the
308 Building for assembling into finished fuel assemblies.

Shipments and receipts for the SAF Line would be based on measured quantities.
For material of well-known composition transfers within the SAF Line would be
based on weight measurements and item identification. Elemental or isotopic
analyses would be performed on transfers of scrap and waste materials.

Physical inventories would be performed on a bimonthly basis. DOE estimates
that the limit of error on a 1-month inventory difference would be about 0.5%
of throughput for a facility of this type, and that the error on the inventory
difference for bimonthly inventories should be a slightly lower percentage of
throughput. Based on the expected throughput of the fuel fabrication facili-
ties, the limit of error on the inventory difference should be no more than
one kilogram per 2-month balance.
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The MC&A system for the SAF Line also would employ a prompt accountability
system. The entire process would be divided into multiple unit process account-
ability areas (UPAA). Plutonium quantities entering and leaving a UPAA would
be measured, enabling a material balance to be calculated for each UPAA approxi-
mately every 24 hours.

The effectiveness of material control would be further enhanced by the automa-
tion of the SAF Line, which eliminates the need for routine direct handling of

"
,

the plutonium. Access to plutonium can be limited to maintenance work and
other nonroutine activities that can be carried out under the surveillance of
authorized material custodians.

All significant amounts of plutonium in Building 308 would be in the form of
sealed rods. Bimonthly inventories and daily checks for missing rods would be
performed as required by DOE Order 5630 (DOE 1979-81).

E.4.3 Costs of Fuel Fabrication Safeguards

The costs of safeguards for fuel fabrication are summed for the FMEF and Build-
ing 308, and include costs for physical security and material control and ,

'

accounting for each facility. A summary of DOE-reported costs is shown below.

DOE Costs for Safeguards-Fuel Fabrication
(FMEF and Building 308)

(in million: of $)

Capital Annual
Investment Operating

Physical Security System $2.2 $0.3

Material Control and 1.6 0.9
Accounting

Security Force --(a) 0.8

Total $3.8 $2.0

(a)Information not provided by DOE. However, the staff
believes these costs would be negligible by comparison.

E.4.4 NRC Assessment of Fuel Fabrication Safeguards

The safeguards systems proposed by 00E for the FMEF fuel rod fabrication line
meet the assessment criteria described in Section E.1. The physical security
system would contain features that provide for detection of unauthorized activ-
ities, reasonable deterrence of theft of plutonium, and protection of the facil-
ity against sabotage. The SAF Line's MC&A system using prompt accounting would
contribute to the capability of detecting diversion, and would provide assurance

L
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that diversions have not occurred. Communication of alarm conditions to onsite
and offsite forces would provide reasonable assurance that both plutonium theft
and sabotage can be prevented. Building 308's safeguards system would provide
similar levels of safeguards protection. The proposed safeguards systems at
these facilities would assure that risks from the design basis threats would
be no greater than those at other currently operating U.S. nuclear facilities

j handling significant quantities of SNM.

The costs of fuel fabrication safeguards reported by DOE appear to be realistic, '

and represent a small fraction of the total projected costs of the facilities.
1

E.5. DOE SAFEGUARDS SYSTEM FOR CRBRP !

E.5.1 Physical Security System Description

The CRBRP would be a U.S. government facility constructed, licensed, and oper-
ated in accordance with NRC regulations. The applicable regulations for physi-
cal security are found in 10 CFR 11, 25, 50, 73, and 95. The CRBRP's design
features and physical security measures would be developed to meet the perfor-
mance objectives and requirements as stated in the 10 CFR 73.20 and 73.55, thus
providing protection against both the sabotage and theft design basis threats.
According to the CRBRP Preliminary Safety Analyses Report (PSAR) (PMC 1975) the
physical security system for the CRBRP would:

control entry to the CRBRP and specific areas within the plant,o

deter penetration of facility barriers by unauthorized persons,o '

o detect penetrations should they occur, and
o apprehend in a timely _ manner all persons (including insiders)

attempting acts which constitute a threat to the plant.

The CRBRP PSAR lists design features that are considered necessary to accom-
plish the above. These include perimeter security barriers identifying a Pro-
tected Area boundary equipped with an intrusion detection system, an isolation
zone between perimeter barriers void of all structures and vegetation to facil-
itate intrusion alarm assessment, and adequate perimeter and building lighting
to permit visual surveillance and closed-circuit television alarm assessment. ;
There would also be strict access control at the CRBRP, which would be accom- |

plished by an access control facility at the Protected Area perimeter contain- |
ing security personnel and equipment to search persons and vehicles for contra- !
band, a minimum number of exterior plant doors with access to security-hardened j
vital areas and an intrusion detection system for portals used to gain access .

'to vital areas Personnel access to vital equipment and material access areas
would be controlled by an electronic system in accordance with levels of autho-
rization. Intrusion detection devices and access control equipment would annun-
ciate in central alarm stations and redundantly in a secondary alarm station.
All alarm equipment and transmission lines would be failure- and tamper-
indicating. The security force would provide for routine surveillance, access
control, alarm response, situation evaluation and threat neutralization. There
would also be a communication system between security officers and the central
alarm station and the secondary alarm station with redundant communication links
between these stations and local law enforcement agencies.

E-9
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The CRBRP Physical Security Plan and the Safeguards Contingency Plan, which
describe measures that would be used to minimize the potential for sabotage

'and to protect against theft or diversion, are to be provided later in the
licensing process and will be reviewed in detail by the NRC staff. The Secur- '

ity Personnel Training and Qualification Plan following the criteria in 10 CFR ,

'73 Appendix B will also be provided.
i

E.5.2 Material Control and Accounting System Description

The MC&A system for the proposed CRBRP will meet NRC requirements as described
in 10 CFR 70. The material accounting will be based entirely on item control.
Records showing receipts, internal transfers, and shipments will be maintained
for inventory purposes. All movements of fuel would be monitored and the com-
puterized inventory record would show the location of all fuel assemblies.

Material control would be enhanced by the design of the facility. There would
be only a limited number of storage locations for fresh and spent fuel assem-
blies. After visual inspection upon receipt, the fresh assemblies would be
placed in a secure location such as the sodium-filled fuel handling system or
the reactor core until irradiation is completed. Then they would be loaded
into shielded shipping casks for transport to the reprocessing facility after
an appropriate cooling time.

E. 5. 3 Cost of CRBRP Safeguards

DOE reports the cost of safeguards at the CRBRP as shown below.

DOE Costs of Safeguards - CRBRP
(in millions of $)

Capital Annual
Investment Operating

Physical Security System $3.86 $0.17

Material Control and 0.0* 0.0*
Accounting

Security Force 0.05 2.1

Total $3.91 $2.27

* DOE's reported fuel management and handling system would
provide the necessary MC&A data; thus there will be no
incremental cost attributable.to safeguards accountability. -

E.5.4 NRC Assessment of CRBRP Safeguards
.

The safeguards system proposed by DOE for the CRBRP must meet all NRC safe-
*

guards regulations for operating a nuclear reactor licensed under 10 CFR 50.

E-10
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The physical security measures described in the CRBRP PSAR are reasonable for
fulfilling these regulations and include provisions to detect unauthorized
activities and deter theft or sabotage. The material control and accounting
provisions described in the CRBRP PSAR meet the intent of the NRC regulations
in 10 CFR 70.

The costs of safeguards as reported by DOE appear to be realistic and they are
y a small fraction of the total cost of the CRBRP.

E.6 DOE SAFEGUARD SYSTEM FOR REPROCESSING

E.6.1 Physical Security System Description

DOE has stated that the most likely alternative for the reprocessing of spent
fuel from the CRBRP would be the Developmental Reprocessing Plant (DRP). Mul-
tiple barriers would be provided at the DRP to exclude unauthorized individuals.
A Protected Area would be defined around the DRP to control personnel, vehicle,
and rail access to the area. The boundary would consist of two chain-link fences
topped by barbed wire. A guard station would control'all traffic entering and
exiting the Protected Area. The DRP building itself would provide another bar-
rier since it must be substantially constructed to provide a confinement
barrier, radiation shielding, and tornado resistant features (see the DOE ER
for additional DRP design information). A limited number of building entrances
would be provided, each with access controls to assure that only authorized
personnel gain access. Inside the DRP, spent fuel, plutonium processing, and
plutonium storage operations would be contained within material access areas
(MAA). These areas would also be protected with access control features
designed to limit personnel to only those necessary to perform authorized
activities. Vital areas containing equipment or materials which protect the
health and safety of the public would be controlled in a manner similar to
that for MAAs.

Unauthorized penetrations of these barriers would be detectable using multiple
intrusion detection systems. At the Protected Area perimeter, electronic de-
vices would be installed to detect any movement and the perimeter would be suf-
ficiently illuminated that closed-circuit television could be used to assess
any alarm condition. All persons, packages, and vehicles entering or leaving
the Protected Area or the process building would be subject to search for con-
traband or plutonium. The DRP building entrances, when not in use, would be
protected by an intrusion detection system, as would the entrances to MAAs and
vital areas. Closed-circuit television, guard force posts and patrols, and
supervisory observation would provide surveillance measures to assure that only
authorized activities are performed. They would also provide alarm assessment
when necessary.

All alarms, assessment systems, and response communications would be coordinated
at a central alarm station. Alarm transmission and the computerized alarm moni- !

toring system would be tamper- and failure-indicating to prevent tampering and
unauthorized access. Redundant capabilities would exist at a secondary alarm ;

station should the central alarm station be compromised. Both stations would
have capabilities for redundant, continuous, and rapid communication with
onsite and offsite response forces.

I
|
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DOE has stated that the DRP would be protected by a dedicated security force
selected, trained, and equipped in a manner consistent with requirements estab-
lished in 10 CFR Part 73, Appendix B. The size of the force would be sufficient
to impede and neutralize the design basis threats, and contingency plans for
unauthorized acts would be prepared. Response forces would be in communication g

with offsite local law enforcement agencies who would assist as necessary.

E.6.2 Material Control and Accounting System Description

For purposes of material accounting, the DRP would be divided into six material
balance areas (MBAs) for which plutonium balances could be performed periodically. ,

The proposed MBAs are:

o spent fuel storage pool
o chemical separations area
o plutonium nitrate storage area
o plutonium nitrate conversion area

plutonium oxide product storage vaulto
o analytical laboratory area

During equilibrium operations, an annual average of approximately 81 fuel and
axial blanket, 41 inner blanket and 28 radial blanket assemblies would be
received, having a total content of approximately 1000 kg of plutonium. The
assemblies would be accounted for as discrete items. The book inventory value
would be based on reactor calculations. The first measured value would be
available after the assemblies are disassembled and the pellets are dissolved.
The measured value would serve as the input accounting measurement. In addi-
tion, prompt accounting would be used throughout the facility based on contin-
uous monitoring of the uranium and plutonium contents of process streams and
intermediate storage vessels.

The final product of the facility destined for use at the proposed CRBRP would
be packaged Pu0 , aad would be measured and temporarily stored in a vault on-2
site. Most of this uli.*cately would be shipped to the Hanford Reservation
for fabrication into fuel assemblies. Any excess would be stored for future

Accounting in the vault area would be on an item basis. Substantial pas-use.
sive material control wculd be achieved by limiting personnel access to any sig-
nificant quantity of plutonium and through the remote operation and maintenance
features of the plant. In addition, the massive shielding and the highly radio-
active nature of solutions of plutonium in the chemical separations area would
present serious obstacles to diversion or theft of plutonium. Active material
control would be applied by use of monitoring systems to detect any unauthor-
ized movement of plutonium from the process or storage areas.

For a yearly material balance, the accounting system limit of error is stated
to be in the range of 0.7% of throughput for the DRP. This is equivalent to

7 kg of plutonium per year based on an annual CRBRP discharge rate of 1000 kg
of plutonium. For the prompt accounting system, DOE has referenced studies
that indicate that 5-day balances in controlled experiments have shown a limit
of error of about 2 percent.

E.6.3 Costs of Reprocessing Safeguards

I DOE based its safeguards cost estimates for reprocessing on the assumption that
CRBRP spent fuel would utilize only a fraction (approximately 8%) of the DRP

E-12
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capacity. Since the DRP is primarily planned for LMFBR near-term reprocessing
applications, and the CRBRP represents the bulk of that work, the staff believes
that the staff's CRBRP fuel cycle review should consider all costs of DRP
safeguards. The total costs of safeguards (not adjusted for the 8% factor) for
the DRP are shown below.

DOE Costs of Safeguards for the DRP
(in millions of $).,

Capital Annual
Investment Operating

Physical Security System $35 $ 1.5

Material Control and 15 5.0
Accounting

Security Force --(a) 3.5
__

Total $50 $10

(a)Information not provided by the DOE. However, the
staff believes these costs would be negligible by
comparison.

E.6.4 NRC Assessment of Reprocessing Safeguards

The proposed DOE facility design is conceptual in nature; hence the safeguards
system is also conceptual. However, the concepts and technologies for physical
security systems for this type of facility are sufficiently developed to assure
that the DRP can be effectively protected. Alarm response capabilities are
expected to be incorporated into the safeguards design to deter and prevent
design basis threat acts.

The MC&A system for this facility is expected to be designed to assure that
plutonium losses or diversion would be detected in a timely manner. To achieve
the accountability measurement capability stated by DOE would require a sophis-
ticated MC&A system with a level of performance not yet demonstrated in a large
reprocessing plant. However, significant progress in MC&A technology has been ,

made through research and development on reprocessing safeguards. Thus the
staff believes that, in the time frame of design and construction of the DRP,
the safeguards system, as described by the DOE, can meet the assessment cri-
teria. DOE costs of DRP safeguards appear to be realistic and represent only
a small fraction of the total fuel cycle cost. ;

E.7 DOE SAFEGUARDS SYSTEM FOR WASTE MANAGEMENT :

|

E.7.1 Safeguards Description

Based on level of radioactivity or concentration of SNM, there are two types of
radioactive waste generated by the CRBR fuel cycle that may require safeguards.
These are (1) high-level waste (HLW), and (2) transuranic (TRU) waste.

E-13
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The HLW generated by reprocessing spent fuel is to be fixed in a solid matrix
and packaged in cylinders for disposal at a Federal repository. A physical
security program would be incorporated at the site. This program would include
access control, means of detecting unauthorized activities, and a response pro-
gram to resolve abnormal situations.

TRU wastes generated at the reprocessing and fuel fabrication facilities are to
be stored according to existing storage policies and procedures at an existing e
TRU waste storage site located on the DOE Hanford Reservation until disposal at
a Federal repository. The site is isolated and protected from public access,
with surveillance maintained by the Hanford Patrol.

E.7.2 NRC Assessment of Safeguards Measures

Protection of the waste generated by the CRBRP fuel cycle would be commensurate
with the small amount and low concentration of plutonium involved and the gen-
erally low attractiveness of the material as a possible target for sabotage.
The protection afforded by interim storage facilities and Federal repository
disposal will provide additional assurance that sabotage attempts would not be
successful. Attempted theft of stored waste materials is considered improbable
due to inaccessibility, high radiation levels, and low concentrations of pluto-
nium involved.

The amount of HLW and TRU waste generated by the CRBRP fuel cycle would be small
compared to the total volume of similar waste generated by the nuclear industry.
Thus any costs associated with the safeguards for CRBR fuel cycle wastes would
be expected to be small by comparison with overall waste safeguards costs for
the nuclear power industry.

E. 8 TRANSPORTATION SAFEGUARDS

E.8.1 Shipment by Truck

The operation of the CRBRP fuel cycle would require the transportation of radio-
active material, including plutonium powders, fresh fuel and radioactive wastes.
The DOE Order 5632.2 (DOE 1979) requires that all shipments of two or more kilo-
grams of separated plutonium be made in Safe Secure Transport (SST) vehicles
except for movement of materials between Protected Areas on the same DOE site, l

These DOE onsite movements may be made by SST or other security-approved conven-
tional vehicle escorted by armed security personnel in a vehicle equipped with
a two-way radio. Such onsite transportation links for the CRBRP fuel cycle would
include movements between the conversion facility (PUREX-200 East Area) and fuel
rod fabrication (FMEF-400 Area) for Pu0 powder, the rod fabrication (FMEF-4002
Area) and fuel assembly (Building 308-300 Area) for sealed fuel rods, and the
rod fabrication (FMEF) and the waste storage area (Hanford Reservation) for
transuranic wastes (TRU).

The SST is equipped with active and passive barriers to protect against theft
and sabotage attempts. Trained, equipped, and armed drivers and escorts are
provided with a radio communication link to a dispatcher and local law enforce-
ment agencies. Offsite SST plutonium movements would include plutonium from

,

1
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the DOE storage facilities to the conversion plant, CRBRP fuel assemblies to
the CRBRP, and plutonium oxide from the reprocessing facility to the FMEF.
Truck shipments of plutonium materials are summarized in Table E.1.

E.8.2 Shipments by Rail

DOE has stated that rail shipments of spent CRBRP fuel and high-level waste
(HLW) would be in containers that are designed in accordance with Department i

of Transportation and NRC regulations. Such transportation activities would
I include spent fuel shipments from the CRBRP to the reprocessing plant, HLW

shipments from the reprocessing plant to a waste storage facility, and HLW
shipments from a waste storage facility to a Federal geologic repository.

Spent fuel assemblies and HLW are both thermally hot and highly radioactive,
and would be transported and protected in large casks weighing many tons. The
casks will be designed for transport on 100-ton capacity flatcars and afford
considerable protection against sabotage acts. Escorts would maintain contin-
uous surveillance of the casks and would be provided with communication capabil-
ity to local law enforcement agencies in case of emergencies. Rail shipments
are summarized in Table E.1.

E.8.3 Costs of Transportation Safeguards

The transportation costs attributable to safeguards can be fairly easily sepa-
rated from general transportation costs. The special shipping containers that
contain irradiated materials or wastes are considered fuel cycle costs since

i

| they are required due to radiological protection needs. Escorts that accompany
the shipments and the necessary communications represent the major transporta-'

tion safeguards costs. Transportation of spent fuel and spent blanket assem- ,

blies will have two escorts and a communication network. The cost per escort i

is expected to be $50,000 per year.

00E has indicated that the SST system, which would be used for highway ship-
ments of fresh materials containing plutonium, is principally intended to pro-
vide protection from theft or diversion. Thus, it is considered a part of

safeguards costs. Based on DOE information, the system has sufficient addi-
tional availability and communication capabilities to accommodate CRBRP trans-
portation requirements. Operating costs for the SST are reported to be $18,000
per 4000 km (2500-mile) shipment.

Two areas not addressed by DOE that may have a minor effect on transportation
safeguards costs are movements of material between facilities on the Hanford
Reservation and shipments of HLW from the reprocessing facility to the storage
facility. Escorting material on the Hanford Reservation may result in the
hiring of an extra guard at an annual cost of about $50,000. DOE states that
HLW would be transported in a similar fashion to spent fuel, which implies that
escorts may be used. The annual cost of escorting HLW would be $21,000, based
on the ratio of the number of shipments of spent fuel to HLW. Estimated annual

,

costs of transportation safeguards are summarized in Table E.1.'

1
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| Table E.1 CRBRP plutonium transportation links and safeguards costs
|

| Shipments Safeguards
| Transportation Link Plutonium Form Transport Mode per Year Costs
!

DOE Storage to Pu Conversion 1 Storage form SST NA2 NA

Pu Conversion to Rod Fabrication 1 pug powder SST or Escort NAl, $ 50,0002

Rod Fabrication to Fuel Assembly M0X pellets in sealed rods SST or Escort 14s
Fuel Assembly to CRBRP MOX Fuel assemblies SST 14 252,000
CRBRP to Reprocessing Spent Fuel assemblies Casks-Rail 14 100,000

Spent Blanket assemblies Casks-Rail 12 100,000
Reprocessing to Rod Fabrication Pu0 powder SST 14 252,000;

2
i

( Rod Fabrication to Waste Storage TRU waste Truck 5 NA

Reprocessing to Waste' Storage TRU & Metal Scrap Truck $24 NA

Reprocessing to Waste Storage HLW in matrix in canisters Casks-Rail 3 21,000;

52 TOTAL $775,000
e

1These links exist only for the 5 year demonstration period.
2 Data not available.

|

|

|
|
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E.8.4 NRC Assessment of Transportation Safeguards

The transportation safeguards systems proposed by DOE meet the general assess-
ment criteria described in Section E.1. Use of the SST system for highway
shipments of separated plutonium would provide reasonable protection against
theft and sabotage, as there would be armed escorts, and the vehicle would be i

equipped with immobilization features. Unauthorized access to the vehicle
9 would be prevented by following strict loading procedures at the facility,

providing carefully selected, specially trained, equipped, and armed couriers
and drivers, and including active and passive barriers to protect the cargo.
Timely response to theft or diversion and sabotage attempts would be provided
by constant communication through a central dispatcher (with a redundant system
available), and cooperative efforts of local law enforcement and other Federal
agencies.

For the cases where the SST system would not be utilized (transfers around the>

Hanford Reservation and rail shipments for spent fuel and blanket assemblies
and HLW), security-approved vehicles with communications and escorts would be
used. The rail casks would be massive enough to provide radiological protec-
tion, and would also provide substantial theft and sabotage protection. Armed
escorts would provide a further level of assurance, as would the communications

I system which would permit timely local law enforcement agency response to
emergencies.

The costs estimated by DOE for transportation safeguards appear to be realistic
and do not represent a major contribution to the CRBRP fuel cycle costs.

E. 9 ENVIRONMENTAL IMPACTS OF SAFEGUARDING NORMAL OPERATIONS OF THE CRBRP
FUEL CYCLE

The staff believes that the environmental impact of the safeguards measures
necessary to minimize the risk of a successful act of theft or sabotage will
be negligible. The safeguards systems that DOE proposes to employ for the
CRBRP fuel cycle would involve minimal construction beyond that required for
the operation of the fuel cycle facilities themselves. No new construction
will be required for transportation safeguards. The number of operating per-
sonnel required for safeguards and the amount of equipment required for their
support would be small compared to the overall personnel and equipment require-
ments of the CRBRP fuel cycle. The operation of the safeguards systems would
not impact the environment beyond the immediate vicinity of the fuel cycle
activities.

!
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APPENDIX F

LETTER FROM ERDA RE IN LIEU OF TAX PAYMENTS

No changes have been made to this Appendix.
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APPENDIX G

LETTER FROM ERDA RE NEED FOR
SOCI0 ECONOMIC MONITORING PROGRAM

No changes have been made to this Appendix.

.,

6

,

6

P

f

:

,

,

!



y m4, k WP n -- A-,. 4 -- --s 5,, L6m e_,a--,ss-,- n-, - r A- -A-S &&a ..--r.h e- -J - s ..enes - a aa- Amde 44 wm e.~,a

$

APPENDIX H

DRAFT NPDES PERMIT
r
,

3

!

i

I

h
i

4

.

f
,

t

Ii

! t

I a

,

h

1

I

w

I

'
L
>

h

i

i

,

1

|

1

.-.-- . - --.--, -- - . . - - - . , ,



- -

PEle1IT 10. 'IN0028801
f*3 * r ,,,n

f h
! UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION IVto g
345 COURTL.AND STREET
ATLANTA. GEOR GIA 303 85

. AIJDORIZATICli 'IO DISQEIGE UNDER 'IHE
1RTIONAL IOllDTANT DISQiARGE ELIMINATION SYSTIM

In cunpliance with the provisions of the Clean Water Act, as amended,
(33 U.S.C.1251 et. segr the "Act"),

U. S. Department oi Energy
Clinch Riwr Breeder Feactor Plant Project Office
P.O. Box U
Oak Ridge, Tennessee 37830

DRAFT
OCT 2 91982

:

is authorized to discharge from a facility located at

Clinch Riwr Breeder Reactor Plant ,

NOTE: CHANGES TO Tl!E 6/24/82near Chk Ridge, Tennessee
DRAFT ARE NOTED BY A BAR IN
THE RIGIIT MARGIN. OSN 012 MAS
BEEN ADDED TO ATTACHMENTS B
AND C. ATTACHMENTS D AND Eto receiving waters named
ARE NEW.

Clinch Ri wr

1

in accordance with etfluent limitaticris, monitorirv3 requirements and otler
conditions set forth in Parts I, II, and III hereof. 'Ihe permit ccnsists of
this cowr sheet, Part I 11 page(s), Part II 12 page(s), Part III ,

5 page(s), and Attachments 5 | +
.

'Ihis permit shall become effectiw on

'Ihis permit and the authorization to discharge shall expire at midnight,
,

s

Date Signed Paul J. Traina
Director
Water fianagement Division

i

I
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IART I

[[ Page I-l
Parmit No. TN0028801 -

A. EFFWMr I.IMIPATIONS AND FWTIORING RQUIRDOES OCT 2 91982

During the period beginning on start of discharge and lasting through expiration the permittee is authorized to
discharge frcm outfall(s) serial ntmber(s) 001 - Camon Plant Discharge (inclu3es Sewage Treatment Unit
effluents durirx3 construction and all plant wastes during operation).

|

Such discharges shall be limited arrl nonitored by the permittee as specified belos:

Ef fluent characteristic Discharge Limitations bbnitoring Requirements
Measurerent Sanple

Daily Avg Ihily Max Frequency Type

3Floa - m / Day (FGD) N/A N/A Ihily Calculation
Turperature See Part III.D.1/ See Part III.D.
Additional Monitoring See Part III.C. 2/ 24-hour coupositeTotal Ccpper (ng/1) -

3_/ 2/ 24-hour emposite |Total Copper (ng/1) - 3_/, 4j 2/ 24-hour em posite W '

r
L There shall be no discharge of floating solids or visible foam in other than trace anounts. "

Sanples taken in cmpliance with the monitoring requirements specified above shall be taken at the following "

location (s): plant disenarge prior to entry into the Clinch River except that total copper shall also be gmonitored at the edge of the mixing zone. Monitoring shall not be applicable until start of discharges other y
ithan OSN 002.

'

~1/ 'Ihe receiving water shall not exceed (1) a maxu:um water tenperature change of 3C'(5.4F' ) relative to an
upstrean control point, (2) a maxinun tarperature of 30.5'C (86.9 'F), and (3) a maximum rate of change i

of 2C' (3.GF') per hour as measured at a depth of five feet or mid-depth which ever is less, outside of a;

mixing rene as defined in Part III.D.

~2/ Starting six . months after cmmercial operation date, frequency shall be two per nonth for the first 12
months.and once per nonth thereafter.

[

3_/ Limitation to be provided if necessary to caply with Tennessee Water Quality Stan3ards requirements after isubnission of data and report required by Parts III.P, Q and/or R. '

4/ Limitation applicable at the edge of the approved mixing zone (see Part III.D.)
,

!
!
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D. PM I
Page I-2

OCT 2 9 N Permit No. 2 0028801
A. EFFIIHNr LIMITATIQ4S AND McN1'IORING REQUIRENENIS

During the period beginning on start of discharge and lasting through expiration the permittee is authorized to
discharge frra outfall(s) serial number (s) 002 1] - Sewage Treatment Unit effluents to OSN 001 during
construction and operaticn.

Such discharges shall be limited and mcnitored by the permittee as specified below:

Etfluent characteristic Discharge Limitaticris Ptnitoring Requirements
Other Units

(mg/l except as noted) Measurement Sample
Frequency Type

Ihily Awrage Daily Maximum

3Flcw - m / Day (MGD) N/A 2/ 5/ week Recorder
DOD5 30 60* 3/ week Grab
Total Suspended Solids 30 60* 3/ week Grab
Settleable Solids (ml/1) 1.0 1.0 5/ week Grab

y Dissolved Oxygen See Below 5/ week Grab

|w Q11orine Fesidual N/A N/A* 5/ week Grab
Fecal Coliform 3/ (organisms /100 ml) N/A* N/A* 3/ week Grab g

Effluent shall contain a minimum of 1.0 mg/l of dissol wd oxygen at all times.

IUIE: Acklitional units ray be ackled (or subtracted) provided that each individual unit does not exceed the abow
limitations or its individual design flow. A process moditication may be made during the construction
phase to the existing system to allow increased flow; howewr, all other discharge limitations shall
apply. In either case, proper applicaticn must be made to EPA and the State of Tennessee prior to
institution of any changes.

'Ihere shall be not discharge of floating solids or visible foam in other than trace anounts.

Samples taken in ccanpliance with the nonitoring requirements specified abow shall be taken at the following
location (s): Individual Sewage Treatment Unit effluents prior to mixing with any other waste stream.

If Internal serial ntaber for identification arxl mcnitoring purposes.

2/ Flow shall not exceed 49 (0.013) for the smaller unit nor 197 (0.052) for the larger unit.

~] Geometric titan3

O See attachment D for nore stringent requirements.



. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

MKT I

A{ Page I-3
Permit No. TN0028801

A. EFEURNT LIMrmTIONS AND MONTIORING RDQUIRmMS DCT 2 91982

During the period beginning on start of discharge and lasting through expiration the permittee is authorized to
discharge from outfall(s) serial nunber(s) 003 through 008 - Point source runoff frm areas of construction and
yard drainage to unnamed ditches to the Clinch River. (003, 004 and 006 may also receive dewatering wastes
and/or other sell sources and 007 may also receive overflow fran the Concrete Wash Settling Pbnd and the
Aggregate Washirg Settling Pond during abrormal rainfall periods. )

Such discharges shall be limited and nonitored by the permittee as specified beloa:

Effluent characteristic Discharge Limitations Monitoring Requirements

Instantaneous Fhximum Measurement Sanple
Frequency Type

Flos - m3/ Day (MGD) N/A 1/ week 1/ Grab
Total Suspended Solids (mg/l) 2/ 1/ week 1/, 3/ Grab
Oil and Grease (ng/1) 5/ 5_5/ 1/ week 1/, 5/ Grab 5/ 5
Detention \blune

-

See Below 1/six nontl3 Calculation (s)

Y The runoff treatment ponds shall be capable of processing the 10-year, 24-hour rainfall event plus all
#

accumulated silt without overf1w of the standpipe. Not less than once per six months for the first year,
permittee shall ascertain that available settling volume meets this requirenent and shall report this firxling
when suxnitting Discnarge bbnitoring Reports. Frequency during subsequent years shall be determined based on
assessnent of the inforuntion for the first year.

Permittee snall maintain or obtain records of rainfall representative of site conditions. All periods of
raintall which exceed the lO-year, 24-hour event or cause discharge from any overfloa shall be reported to Em.

The drain value on 008 (Quarry Pond) shall be locked at all times with the key placed only in the custody of
the Senior Construction Site Representative and/or his supervisors and shall not be provided to his
subordinates. In the event that this valve nust be opened for maintenance purposes, all resonable precautions
shall be taken to minimize any silt released to the Clinch River. Fbnitoring shall be 2/ day by grab sanple
with analyses to include TSS, pH and floa.

NOTE: No direct discharge fran tenporary ponds T1, T2, or T3 is permitted by this Authorization to Discharge
(Discharge to OSN 003 through 007 is permitted. ). Any direct discharge to waters of the U.S. shall be reported
in accordance with requirements of Part II.A.3.b, except that reporting shall be within five days. Monitoring
shall be 2/ day by grab sanple with analyses to incitzle TSS, pH and flow.

CCNflNUED
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During the period beginning on start of discharge and lasting through expiraticn the permittee is authorized to
discharge from outfall(s) serial number (s) 003 through 008 - Point source runoff from areas of constructicn and
yard drainage to unnamed ditches to the Clinch River. (003, 004 and 006 may also receiw dewatering wastes
and/or other small sources and 007 may also receive omrflow from the Ocncrete Wash Settling Pcod and the
Aggregate Washing Settling Pcnd during abnormal rainfall periods.) Continued

~ 'Ihe pH shall not be less than 6.0 standard units nor greater than 9.0 standard units and shall be monitored a

1/ week 1/, 4/. |
There shall be no discharge of floating solids or visible foam in other than trace arounts.

Samples taken in compliance with the monitoring regairements specified above shall be taken at the following
locaticn(s): points of discharge frcm treatment ponds A, B, C, D, E and the quarry pond, respectiwly, prior
tomixingwithanyotherwastestream3f.

Y
* ~1/ Sampling and inspection of the filter and water lewl shall be mnducted at least two times per week |,

during periods when the water leml is within 36 inches of the top of the omrflow pipe. All periods of
owrflow shall be reIrrted and representative samples collected ard analyzed, with the first sample
collected within 12 hours of start of owrflow.

g In the ewnt that ef tluent ccncentraticn exceeds 50 mg/1, permittee shall evaluate system performance to
assure that the system is operating as designed and that on-site controls are effectiw. Permittee shall
take appropriate correctiw action as required.

3] All periods of discharge frce the Cbncrete Wash and Aggregate Washing Settling Ponds to OSN 007 shall be
reported and monitored 1/ day for total suspended solids, total dissolwd solids and pH on grab samples at
the individual Settling Pcnd discharge points.

;

>

4j Applicable to any flow up to the flow resulting from a 24-hour rainfall ewnt with a probable recurrence
interval of once in ten years. !

.

5/ Applicable to OSN 003 cnly. ;

| |

:

|
>
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,

A. EFFLIJENT LIMITATICNS AND MONTIORING REQUIFdNENIS [
.

During the period beginning on start of discharge and lasting through expiration the permittee is authorized to .

discharge from outfall(s) serial nunber(s) 0091/ - Waste Water Treatment System effluent to OSN 001 or to the
cooling tower system as make-up.

Such discharges shall be limited and monitored by the permittee as specified below:

Effluent characteristic Discharge Limitations Monitoring Requirements
ikg/ day (lbs/ day) Other Units (mg/1)

Measurement Sample
Daily Avg Daily Max Daily Av3 Daily Max Frequency Type t

!

Flow - m / Day (MGD) - - N/A N/A Continuous Recorder3

'Ibtal Suspended Solids 20(45) 68(150) 30 100 1/ week Grab
Oil and Grease 10(23) 14(30) 15 20 1/ week Grab

Y
cn 'Ihe pH shall not be less than 6.0 standard units nor greater than 9.0 standard units and shall be mcnitored

1/ week cm a grab sample.

'Ibere shall be no discharge at floating solids or visible foam in other than trace amounts.

Sanples taken in compliance with the acnitoring requirements specified above shall be taken at the following
location (s): Waste Water Treatment System effluent prior to mixing with any other waste stream.

_1/ Internal serial number for identifimtion and monitoring purposes.
..

4
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| R. EFFWDTP LMIRTICts AND FQHERDE REQUIRDEns OCT 2 91982

During the period beginning on start of discharge and lasting through expiration the permittee is authorized to
discharge from outfall(s) serial number (s) 0101/ - Liquid Padwaste effluent to WN 001.

Such discharges shall be limited and mcnitored by the permittee as specified below:

Effluent cMracteristic Discharge Limitations Ftnitoring Requiremmts
kg/ day (lbs/ day) (mg/1)

(except as noted)
Measurement Sarple

Daily Avg Daily Max Ihily Av3 Ihily Max Frequency Type

3Flow - m / Day (FUD) - - N/A N/A 1/ batch Calculation
'Ibtal Suspended Solids 0.05(0.11) 0.27(0.60) 15 20 1/ batch Grab
Oil and Grease 0.05(0.11) 0.27(0.60) 15 20 1/ batch Grab

10 2: 'Ihe radioactise component of this discharge is regulated by the U.S. Nuclear Regulatory Ccranission under
the requirements of the Atomic Energy Act and not by the U.S.E.P.A. under the Clean Water Act

'Ihe pH sMll not be less than 6.0 standard units nor greater than 9.0 standard units and shall be ronitored
1/ batch.

There shall be no discharge of floating solids or visible foam in other than trace arounts.

Sarples taken in coupliance with the conitoring requirements specified alxne shall be taken at the following
location (s): discharge from the radwaste treatment system prior to mixing with any other waste stream.

1/ Internal serial number for identification and monitoring purp:>ses.

- _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _
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A. EFFwMr LIMITATICNS AND MNRIE REIRmWS DCT 2 91982

During the period beginning on start of discharge arx1 lasting through expiration the permittee is authorized to
discharge from outfall(s) serial number (s) 0111] - Cooling Tower Blowcbwn to OSN 001.

| Such discharges shall be limited and monitored by the permittee as specified below: ,

Effluent characteristic Discharge Limitaticos Manitoring Ibquirements
|

Measurement Sample
Daily AuJ Daily Max Inst Max Frequency Type

i

! 3Flcw - m / Day (bCD) N/A N/A - Continuous Recorder /'Ibtalizer g
'Ibtal Residual Chlorine - mg/l - - 0 14 (bntinuous 'Ibcorder
'Ibtal' Residual 011orine - mg/l - - 0.14 1/ week Multiple Grabs
Temperature 'C(*F) - 32.8(91) - Continuous Recorder

1 ,

& Discharge of blowdown from the cooling system shall be limited to the minimum discharge of recirculating water i

j necessary for the purpose of discharging materials ccntained in the process, the further build-up of which would
cause ccncentrations or amounts exceeding limits established by best engineering practice. A report showing how
cxnformance with this requirement will be met, including operational procedures shall be sutmitted during the,

system design stage. Additionally, annual reports shall be submitted along with the first quarterly monitoring,

| report subnitted after January 1 of each year. Discharge temperature shall not exceed the lowest tenperature of
the recirculating cooling water prior to the additicn of nake-up. '

'Ihere shall be no discharge of detectable amounts of materials added for corrosion inhibition (incitxling but not
limited to zinc, chrtunium or phosphorus) or any chemicals added which ccntain any of the 129 priority pollutants.

'Ihe pH shall not be less than 6.0 standard units nor greater than 9.0 starxhrd units and shall be monitored by [
oontinuous recorder.

There shall be no discharge of floating solids or visible foam in other than trace anounts.

Sanples taken in compliance with the nonitoring requirements specified above shall be taken at the following
locaticn(s): discharge from the cooling towers prior to mixing with any other waste stream.-

lj Internal serial number for identification and monitoring purposes.
;

h
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A. EFFIDENT IJMITATICNS AND FONI'IORING REQUIREMENIS

DCT 2 9 1982
During the period beginning on start of discharge and lasting through expiration the permittee is authorized to
discharge from outfall(s) serial number (s) 0121/ - Pre-operational and other metal cleaning wastes to OSN 003

Such discharges shall be limited and ronitored by the permittee as specified below:

Effluent characteristic Discharge Limitations bbnitoring Requirements

kg/ batch (lbs/ batch) Other Units (mg/1)
Measurement Sample

Daily AwJ Daily Max Frequency Type

3Flow - m / Day (FED) 2] N/A N/A 1/ day Determination (s)Oil arrl Grease 2/ 15 20 2/ Grab
Total Suspended Solids 2/ 30 100 J/ Composite
Copper, 'Ibtal 2f 1.0 1.0

2]/
Ctnposite

Ircn, 'Ibtal 2] 1.0 1.0 2 Composite
Phosphorus as P 3/ 2/ 1.0 1.0 2/ Cm:posite-

Chemical Oxygen Demand 4/ ]/ N/A 100 ]/ Ccxaposite

bhtal cleaning wastes shall mean any cleaning compourris, rinse waters, or any other waterborne residues derived
from cleaning any metal process equipaent.

Permittee shall notify EPA and the State of any chemicals proposed for use in metal cleaning operations which
have not been previously reported and shall indicate the lemls of organics, phosphorous and priority pollutants
expected in the discharge frce OSN 012. Such notification shall be not less than 90 days prior to use.
Additional limitations and/or monitoring may be required after notifiction.

In the e mnt that any metal cleanitr3 wastes are disposed of either on site or off site, disposal shall be in an
environmentally acceptable manner. Details of such disposal shall be submitted to EPA and the State not later
than 90 days prior to any such disposal.

'Ihe pH shall not be less than 6.0 standard units nor greater than 9.0 standard units and shall be nonitored on
representative grab samples.

'Ihere shall be no discharge of floating solids or visible foam in other than trace amounts.

Samples taken in cxmpliance with the nonitoring requirements specified abow shall be taken at the following
location (s): discharge from the metal cleaning wastes treatment facility prior to mixing with any other waste
stream.

\
. - _ _ _ _ _
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A. EFFI1]ENT LIMITATIONS AND FONITORING REINIRDENIS GCT 2 91982

During the period beginning on start of discharge and lasting through expiration the permittee is authorized to
discharge from outfall(s) serial number (s) 012 If - Pre-operational and other metal cleaning wastes to CSN 003.
03ntinued

1/ Internal serial number for identificaticn and monitoring purposes.

2] The total quantity of each pollutant discharged shall be reported. In no case shall the quantity
discharged exceed the quantity determined by multiplying the wlume of the batch of metal cleaning waste
generated times the concentrations noted above (i.e., 3.8 kg (8.3 lbs) of ircn, copper and phosphorus; 57
kg (125 lbs) of oil and grease; and 114 kg (250 lbs) of total suspended solids per million gallcns of metal
cleaning waste generated). The permittee shall also report the frequency of measurement used to adequately
quantify the pollutants discharged. Total wlume of wastewater generated and discharged shall be reported.

3] Applicable to preoperaticnal cleaning wastes and other metal cleaning wastes with high initial
concentrations of phosphorus.

4j Applicable to any cleaning operation containirg organic acids, chelating ccxnpounds or other compounds with
high oxygen demand.

T
5

|

|

|
.
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Permit No. 'IN0028801
A. EFFIDENT LIMITATICt.'S Aht MONI'IOR1tK,' REQUl?2MENIS

DCT 2 s 1932
Durirx3 the period beginning on start of intake operaticn and lasting, through expiration the permittee shall
conitor serial number (s) 013 1/ - Plant Intake.

Garacteristic Limitations htnitoring Requirements
Measurement Sample

Daily A mrage Daily Maximum Frequency Type

3Flow - m / Day (MGD) N/A N/A Continuous Pump logs
'Iemperature N/A N/A Continuous Recorder
Additional htnitoring See Part III.C. 2/ 24-hour Omposite

Discharge of intake backwash is permitted without limitation or monitoring requirements.

Samples taken in compliance with the monitoring requirements specified abow shall be taken at the following
locatim(s): Plant intake=

b
1/ Serial number assigned for identification and nonitoring purposes.

~] Starting six months after comercial operatim date, frequency shall be two per nxmth for the first 12 j2
mmths and once per nonth thereafter. '

l

I
i

i

I
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Pennit No. TN0028801*

B. SGIEDUM OF CGPLIANCE OCT 2 91982

1. The permittee shall achieve carpliance with the effluent limitations
specified for discharges in accordance with the follcwing schedule:

on start ofa. Conpliance with effluent limitations (001-012) -

discharge.
b. Bliudcwn reports (011) |

'1) Initial report - during systen design stage !

(2) Operating reports - annually with first INR of each year.
c. Metal cleanire waste disposal report (012) sthttit 90 days-

prior to any off site disposal.
d. Discharge pluie verification (Part III.D.) - subnit report by 15

nonths after cattnercial operation date.
Flos evaluation (Ibrt III.E. ) - sthttit report by 15 months aftere.
connercial operation date.

f. 011orine minimization (Part III.F.) - subnit reports quarterly

with INR's.
g. Priority pollutant data (Part III.G. ) - subait data by 12 nonths

after cotuercial operation date.

h. Erosion and sedimentation control program (Part III.J.)
(1) Inplemnt - on start of constrtetion.
(2) Feports -

(a) First year - semiannually with first report due on the
28th day of the 8th nonth after start of construction.
(b) After first year - annually

i. Striped bass thermal assessment (Part III.M.)
(1) Subnit report (s) and obtain EPA approval prior to

start of discharge construction. |
j. Preoperational non-radiological nonitoring program (Part III.N. )

(1) Sttx3y plan - subnit by six nonths before implenentation
(2) Implenent - by two years before scheduled fuel loading
(3) Reports - annually with first report subnitted 15 nonths

after inplenentation.
k. Operational non-radiological monitoring program (Part III.O. )

(1) Study plan - subnit by six months before inplementation
(2) Inplement - on start of operation
(3) Reports - annually with first report subaitted 15 nonths

after inplatentation

1. Copper nonitoring (Part III.P. )
a. Start program - Ibvatber,1982
b. Final report - January 31, 1984

m. mter 02ality Standards Ccupliance (Part III.Q.) - Report
January 31, 1984.
'Ibxicity Screening (Part III.R. )n.

Subnit plan - 90 days prior to comercial operation.a.
b. Inplanent - Subsequent to ccnnercial operation date.

2. No later than 14 calendar days follcwing a date identified in the
above schedule of ccnpliance, the permittee shall stbnit either a

| report of progress or, in the case of specific actions being required,

' by identified dates, a written notice of ccupliance or

nonecupliance. In the latter case, the notice shall include the

cause of nonecupliance, any ratedial actions taken, and the

probability of meeting the next scheduled requiratent.

H-12
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-A. MANAGEMENT REQUIREMENTS !
T

1. Discharge Violations

All discharges authorized herein shall be consistent with the terms
and conditions of this permit. The discharge of any pollutant more
frequently than, or at a level in excess of, that identified and
authorized by this permit constitutes a violation of the terms and
conditions of this permit. Such a violation.may result in the
imposition of civil and/or criminal penalties as provided in Section
309 of the Act.

2. Change in Discharge

Any anticipated facility expansions, production increases, or process
modifications which will result in new, different, or increased
discharges of pollutants must be reported by submission of a new
NPDES application at least 180 days prior to commencement of such ;

discharge. Any other activity which would constitute cause for
modification or revocation and reissuance of this permit, as !

described in Part II (B) (4) of this permit, shall be reported-to the ,

Permit Issuing Authority.
|

3. Noncompliance Notification

Instances of noncompliance involving toxic or hazardous pollutantsa.

should be reported as outlined in Condition 3c. All other instances
of norcompliance should be reported as described in condition 3b.

b. If for any reason, the permittee does not comply with or will be
unable to comply with any discharge limitation specified in the
permit, the permittee shall provide the Permit Issuing Authority ;

with the following information at the time when the next Discharge
Monitoring Report is submitted.

(1) A description of the discharge and cause of noncompliance;
(2) The period of noncompliance, including exact dates and times

and/or anticipated time when the discharge will return to
compliance; and

(3) Steps taken to reduce, eliminate, and prevent recurrence of
the noncomplying discharge.

,

H-13
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c. Toxic or hazardous discharges as defined below shall be reported
by telephone within 24 hours after permittee becomes aware of the
circumstances-and followed up with information in writing as
set forth in Condition 3b. within 5 days, unless this requirement
is otherwise waived by the Permit Issuing Authority:

I (1) Noncomplying discharges subject to any applicable toxic
pollutant effluent standard under Section 307(a) of the Act;.

(2) Discharges which could constitute a threat to human health,
welfare or the environment. These include unusual or extra-
ordinary discharges such as those which could result from
bypasses, treatment failure or objectionable substances
passing through the treatment plant. These include Section
311 pollutants or pollutants which could cause a threat te ;

public drinking water supplies.

d. Nothing in this permit shall be construed to relieve the permittee '.

from civil or criminal penalties for noncompliance.
:

4. Facilities Operation

All waste collection and treatment facilities shall be operated in
a manner consistent with the following:

The facilities shall at all times be maintained in a good ;a.
working order and operated as efficiently as possible. This i

includes but is not limited to effective performance based on {
design facility removals, adequate funding, effective manaFement,

'

adequate operator staffing and training, and adequate laboratory
and process controls (including appropriate quality assurance
procedures); and

b. Any maintenance of facilities, which might necessitate-unavoidable !

interruption of operation and degradation of effluent quality,
shall be scheduled during noncritical water quality periods and
carried out in a manner approved by the Permit Issuing Authority. ,

The permittee, in order to maintain compliance with this permitc.
shall control production and all discharges upon reduction, loss,
or failure of the treatment facility until the facility is !

restored or an alternative method of treatment is provided.

5. Adverse Impact
i

The permittee shall take all reasonable steps to minimize any
adverse impact to waters of the United States resulting from

|

!

H-14
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noncompliance with any effluent limitations specified in this
permit, including such accelerated or additional monitoring as
necessary to determine the nature of the noncomplying discharge.

.

6. Bypassing

" Bypassing" means the intentional diversion of untreated or partially
treated wastes to waters of the United States from any portion of a
treatment facility. Bypassing of wastewaters is prohibited unless
all of the following conditions are met:

a. The bypass is unavoidable-i.e. required to prevent loss of life,
personal injury or severe property damage;

b. There are no feasible alternatives such as use of auxiliary
treatment facilities, retention of untreated wastes, or
maintenance during normal periods of equipment down time;

c. The permittee reports (via telephone) to the Permit Issuing
Authority any unanticipated bypass within 24 hours af ter
becoming aware of it and follows up with written notification
in 5 days. Where the necessity of a bypass is known (or should
be known) in advance, prior notification shall be submitted to
the Permit Issuing Authority for approval at least 10 days
beforehand, if possible. All vritten notifications shall contain
information as required in Part II (A)(3)(b); and

d. The bypass is allowed under conditions determined to be necessary
by the Permit Issuing Authority to minimize any tdverse effects.
The public shall be notified and given an opportunity to comment
on bypass incidents of significant duration to the extent
feasible.

This requirement is waived where infiltration / inflow analyses are
scheduled to be performed as part of an Environmental Protection
Agency facilities planning project.

7. Removed Substances

Solids, sludges, filter backwash, or other pollutants removed in
the course of treatment or control of wastewaters shall be disposed
of in a manner such as to prevent any pollutant from such materials
from entering waters of the United States.

H-15
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1

8. Power Failures
|

| The permittee is responsible for maintaining adequate safeguards to
prevent the discharge of untreated or inadequately treated wastes

j during electrical power failures either by means of alternate power

l sources, standby generators or retention of inadequately treated ,

i effluent. Should the treatment works not include the above
! capabilities at time of permit issuance, the permittee must furnish

within six months to the Permit Issuing Authority, for approval, an
implementation schedule for their installation, or documentation
demonstrating that such measures are not necessary to prevent discharge
of untreated or inadequately treated wastes. Such documentation
shall include frequency and duration of power failures and an estimate
of retention capacity of untreated effluent.

9. Onshore or Offshore Construction

This permit does not authorize or approve the construction of any
onshore or offshore physical structures or facilities or the
undertaking of any work in any waters of the United States.

B. RESPONSIBILITIES

1. Right of Entry

The permittee shall allow the Permit Issuing Authority and/or
authorized representatives (upon presentation of credentials and
such other documents as may be required by law) to:

Enter upon the permittee's premises where an effluent sourcea.
is located or in which any records are required to be kept under
the terms and conditions of this permit;

b. Have access to and copy at reasonable times any records required
to be kept under the terms and conditions of this permit;

Inspect at reasonable times any monitoring equipment orc.

monitoring method required in this permit;

d. Inspect at reasonable times any collection, treatment, pollution
management or discharge facilities required under the permit; or

Sample at reasonable times any discharge of pollutants.e.

|

|

1
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| |

2. Transfer of Ownership or Control
|

A permit may be transferred to another party under the following
j conditions:

a. The permittee notifies the Permit Issuing Authority of the
proposed transfer;

b. A written agreement is submitted to the Permit Issuing Authority
containing the specific transfer date and acknowledgement that
the existing permittee is responsible for violations up to that
date and the new permittee liable thereafter.

Transfers are not effective if, within 30 days of receipt of proposal,
the Permit Issuing Authority disagrees and notifies the current
permitttee and the new permittee of the intent to modify, revoke and
reissue, or terminate the permit and to require that a new application
be filed.

3. Availability of Reports

Except for data determined to be confidential under Section 306
of the Act, (33 U.S.C. 1318) all reports prepared in accordance with

.

the terms of this permit shall be available for public inspection at
| the offices of the State water pollution control agency and the Permit

| Issuing Authority. As required by the Act, effluent data shall not
be considered confidential. Knowingly making any false statement on
any such report may result in the imposition of criminal penalties
as provided for in Section 309 of the Act (33 U.S.C.1319) .

4. Permit Hodification

After notice and opportunity for a hearing, this permit may be modified,
terminated or revoked for cause (as described in 40 CFR 122.15 et see)
including, but not limited to, the following:

a. Violation of any terms or conditions of this permit;

b. Obtaining this permit by misrepresentation or failure to
disclose fully all relevant facts;,

A change in any condition that requires either temporaryc.

intetruption or elimination of the permitted discharge; or

d. Information newly acquired by the Agency indicating the
dischorge poses a threat to human health or welfare.

H-17
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If the permittee believes that any past or planned activity would
be cause for modification or revocation and reissuance under
40 CFR 122.15 et seg, the permittee must report such information to
the Permit Issuing Authority. The submission of a new application
may be required of the permittee.

5. Toxic Pollutants

a. Notwithstanding Part II (B)(4) above, if a xic effluent
standard or prohibition (including any schedule of compliance
specified in such effluent standard or prohibition) is established
under Section 307(a) of the Act for a toxic pollutant vFict is
present in the discharge authorized herein and such standard
or prohibition is more stringent than any limitation for such
pollutant in this permit, this permit shall be revoked and
reissued or modified in accordance with the toxic effluent
standard or prohibition and the perrittee so notified,

b. An effluent standard established for a pollutant which is
injurious to human health is effective and enforceable by the
time set forth in the promulgated standard, even though this
permit has not as yet been modified as outlined in Condition Sa.

6. Civil and Criminal Liability

Except as provided in permit conditions on " Bypassing", Part II
(A) (6), nothing in' this permit shall be construed to relieve the
permittee from civil or criminal penalties for noncorpliance.

,

'

7. Oil and Hazardous Substance Liability

Nothing in this permit shall be construed to preclude the
j institution of any legal action or relieve the permittee fror

any responsibilities, liabilities, or penalties to which theI

permittee is or may be subject under Section 311 of the Act
(33 U.S.C. 1321).

|

8. State Laws

Nothing in this permit shall be construed to preclude the
institution of any legal action or relieve the permittee from
any responsibilities, liabilities, or penalties established
pursuant to any applicable State law or regulation under authority
preserved by Section 510 of the Act.
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9. Property Rights

The issuance of this permit does not convey any property rights in
either real or personal property, or any exclusive privileges, nor

i does it authorize any injury to private property or any invasion of
f personal rights, nor any infringement of Federal, State, or local
I laws or regulatione

l
10. Severability

The provisions of this permit are severable, and if any provision
j of this permit, or the application of any provision of this permit
- to any circumstance, is held invalid, the application of such

provision to other circumstances, and the remainder of this permit
shall not be affected thereby.

11. Permit Continuation

A new application shall be submitted at least 180 days before the
expiration date of this permit. Where EPA is the Permit Issuing
Authority, the terms and conditions of this permit are automatically
continued in accordance with 40 CFR 122'.5. provided that the permittee
has submitted a timely and sufficient application for a renewal permit
and the Permit Issuing Authority is unable through no fault of the

| permittee to issue a new permit before the expiration date.
l

C. MONITORINC AND REPORTING

j 1. Representative Sampling j
i
'Samplec and measurements taken as required herein shall be

representative of the volume and nature of the monitored discharge.

2. Reporting

Monitoring results obtained d'uring each calendar month shall be
summarized for each month and reported on a Discharge Monitoring
Report Form (EPA No. 3320-1). Forms shall be submitted at the end
of each calendar quarter and shall be postmarked no later than the j
28th day of the month following the end of the quarter. The first '

report is due by the 28th day of the month following the first full
quarter after the effective date of this permit.

H-19
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Signed copies of these, and all other reports required herein, shall '

be submitted to the Permit Issuing Authority at the following

address (es):
,

Water Permits Branch
Environmental Protection Agency
Region IV -

'

345 Courtland Street, N.E.
Atlanta, Georgia 30365

k3 Test Procedures

Test procedures for the analyais of pollutants shall conform to all
regulations published pursuant to Section 304(h) of the clean Water
Act, as amended (40 CFR 136, " Guidelines Establishing Test Procedures
for the Analysis of Pollutants").

4. Recording of Results

For each measurement or sample taken pursuant to the requirements |

of this permit, the permittee shall record the following information:

The exact place, date, and time of sampling;a.

b. The person (s) who obtained the samples or measurements;

c. The dates the analyses were performed;

d. The person (s) who performed the analyses;

The analytical techniques or methods used; ande.

f. The results of all required analyses,

i
i

I

5. Additional Monitoring by Permittee. |

|

If the permittee monitors any pollutant at the location (s) |

designated herein more frequently than required by this permit, |
t

| using approved analytical methods as specified above, the results
of such monitoring shall be included in the calculation and reporting ,

of the values required in the Discharge Monitoring Report Form |
(EPA No. 3320-1). Such increased frequency shall also be indicated.

|

|
;
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6. Records Retention

The permittee shall maintain records of all monitoring including:
sampling dates and times, sampling methods used, persons obtaining
samples or measurements, analyses dates and times, persons performing
analyses, and results of analyses and measurements. Records shall
be maintained for three years or longer if there is unresolved
litigation or if requested by the Permit Issuing Authority.

!

D. DEFINITIONS

1. Permit Issuing Authority

The Regional Administrator of EPA Region IV or designee.
.

2. Act

"Act" means the Clean Water Act (formerly referred to as the Federal
Water Pollution Control Act) Public Law 92-500, as amended by Public ,

'
1.aw 95-217 and Public Law 95-576, 33 U.S.C. 1251 et seq.

3. Mass / Day Measurements

IThe " average monthly discharge" i- defined as the total mass ofa.
all daily discharges sampled and/er_ measured during a calendar
month on which daily discharges are sampled and measured, divided
by the number of daily discharges sampled and/or measured during

'

such month. It is, therefore, an arithmetic mean found by_ adding
the weights of the pollutant found each day of the month and then
dividing this sum by the number of days the tests were reported.
This limitation is identified as " Daily Average" or " Monthly ,

Average" in Part I of the permit and the everage monthly discharge j'

value is reported in the " Average" colun.n under " Quantity" on
~

the Discharge Monitoring Report-(DMR).

b. The " average weekly discharge" is defined as the total mass of :

all daily discharges sampled and/or measured during a calendar |

week on which daily discharges are sampled and/or measured I
!

divided by the number of' daily discharges sampled and/or measured
during such week. It is, therefore, an arithmetic mean found by
adding the weights of pollutants found each day of the week and
then dividing this sum by the number of days the tests were
reported. This limitation is identified as " Weekly Average" in
Part I of the permit and the average weekly discharge value is
reported in the " Maximum" column under " Quantity" on the DMR.

The " maximum daily discharge" is the total mass (weight) of ac.
pollutant discharged during a calendar day. If only one

sample is taken during any' calendar day the weight of pollutant

H-21
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calculated from it is the " maximum daily discharge". This
limitation is identified as " Daily Maximum," in Part I of the
permit and the highest such value recorded during the reporting
period is reported in the " Maximum" column under " Quantity"
on the DMR.

4. Concentration Measurements

The " average monthly concentration," other than for fecala.
coliform bacteria, is the concentration of all daily discharges
sampled and/or measured during a calendar month on which daily
discharges are sampled and measured divided by the number of
daily discharges sampled and/or measured during such month
(arithmetic mean of the daily concentration values). The dail-
concentration value is equal to the concentration of a composite
sample or in the case of grab samples is the arithmetic mean
(weighted by flow value) of all the samples collected during
that calendar day. The average monthly count for fecal coliform
bacteria is the g eometric mean of the counts for samples collected
during a calendar month. This limitation is identified as
" Monthly Average" or " Daily Average" under "Other Limits" in
Part I of the permit and the average monthly concentration value
is reported under the " Average" column under " Quality" on the Dn .

b. The " average weekly concentration," other than for fecal coliform
bacteria, is the concentration of all daily discharges sanpled-
and/or measured during a calendar week on which daily discharges
are sampled and measured divided by the number of daily discFarges i

sampled and/or measured during such week (arithmetic mean of the
daily concentration values). The daily concentration value is
equal to the concentration of a composite sample or in the case of
grab samples is the arithmetic mean (weighted by flow value) of |

all samples collected during that calendar day. The average
weekly count for fecal coliform bacteria is the geometric mear.
of the counts for samples collected during a calendar week. This ;

limitation is identified as " Weekly Average" under "Other 1.ieits" i
in Part I of the permit and the average weekly concentration
value is reported under the " Maximum" column under " Quality" on
the DMR.

c. The " maximum daily concentration" is the concentration of a
pollutant discharged during a calendar day. It is identified
as " Daily Maximum" under "Other Limits" in Part 1 of the permit
and the highest such value recorded during the reporting period
is reported under the " Maximum" column under " Quality" on the
DMR.

H-22
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5. Other Measurements

3
a. The effluent flow expressed as M / day (MCD) is the 24 hour

average flow averaged monthly. It is the arithmetic mean of
the total daily flows recorded during the calendar month.
Where monitoring requirements for flow are specified in Part I
of the permit the flow rate values are reported in the " Average"
column under " Quantity" on the DMR.

b. Where monitoring requirements for pH, dissolved oxygen or fecal
coliform are specified in Part I of the permit the values are
generally reported in the " Quality or Concentration" column on
the DMR.

6. Types of Samples

Composite Sample - A " composite sample" is any of the following:a.

(1) Not less than four influent or effluent portions collected
at regular intervals over a period of 8 hours and composited
in proportion to flow.

;

(2) Not less than four equal volume influent or effluent |

portions collected over a period of 8 hours at intervals
proportional to the flow.

(3) An influent or effluent portion collected continuously
over a period of 24 hours at a rate proportional to the flow.

b. Crab Sample: A " grab sample" is a single influent or effluent
portion which is not a composite sample. The sample (s) shall be
collected at the period (s) most representative of the total
discharge.

7. Calculation of Means

a. Arithmetic Mean: The arithmetic mean of any set of values is
the summation of the individual values divided by the number
of individual values.

b. Geometric Mean: The geometric mean of any set of values is the
Nth root of the product of the individual values where N is equal
to the number of individus1 values. The geometric mean is
equivalent to the antileg of the arithmetic mean of the logarithms
of the individual valuca. For purposes of calculating the
geometric mean, values of zero (0) shall be considered to be one (1).

H-23
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c. Weighted by Flow Value: Weighted by flow value means the
summation of each concentration times its respective flow
divided by the summation of the respective flows.

8. Calendar Day

A calendar day is defined as the period from midnight of onea.
day until midnight of the next day. However, for purposes of
this permit, any consecutive 24-hour period that reasonably
represents the calendar day may be used for sampling.

H-24
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i

OINER REDUIREMEtTTS

A. If the permittee, after monitoring for a least 18 months, determines that
he is consistently meeting the effluent limits contained herein, the
permittee may request of the Director, Water Management Division that the
nonitoring requiremen's be reduced to a lessor frequency or be eliminated.

B. There shall be no discharge of polychlorinatal biphenyl compounds (PCB's) |
such as those connonly used for transformer fluid. The permittee shall 5
notify EPA of any equipment placed on site which contain PG's and take
appropriate measures to assure that there is no release of PCB's to the
environment.

C. Additional nonitoring of the main plant discharge (001) and the plant
intake (013) shall be conducted to assure conformance with applicable
water qmlity standards. Parameters shall incitxie ammonia (as N);

chloride; sulfate; total hardness; total, dissolved, settleable and
gsuspended solids; dissolved copper; and total cadmium, chromium, copper,

iron, lead, nercury, nickel and zinc. Data shall be submitted quarterly

with INR's . After monitoring for at least 12 months, permittee may
request of the Director, Water Management Division that the nonitoring
requirements be reduced to a lesser frr,quency or be eliminated.

D. Effluent discharge structure for outfall serial number 001 shall be
designed to assure a minimum dilution factor of 14 within 20 meters
(66 feet) from the point of discharge for all plant discharge conditions
at no-flow reservoir conditions. Subsequent to commercial operation date,
field measurements (suplemented as necessary with modeling results) shall
be conducted to assure conformnce with this requirement and to determine
three-dimensional configuration (s) of thermal and chemical plumes. A
report showing compliance with the assigned mixing zone shall be submitted
by 15 months after the commercial operation date.

E. Subsequent to the commercial operation date, the permittee shall conduct a .

detailed evaluation of actual water use and inplant waste dischartjes to f

confirm design flow data. A report of this e mluation shall cover a
me-year period af ter startup and shall be submitted not later than 15
nonths af ter the commercial operation date. In the event that flow data |

is significantly different from design data, permit may be modified by the !
Director, Water Management Division.

F. Permittee shall implement a program to minimize the discharge of total
residual chlorine by the start of cooling tower chlorination. Feduction
of mkeup and discontinuation of blowdown subsequent to chlorination shall
be specifically evaluated. Peports shall be submitted quarterly witn
IMR's after start of chlorination. At such time as permittee determines
that reasonable minimization has been achieved, he may request that this
program be eliminated.

H-25
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G. Not nore than 12 nonths after the commercial operation date, permittee,

shall submit representati w data as included in 40 CFR Part
122.53(d)(7)(ii), (iii), and (iv) . In the ewnt that any pollutant is I

present at an unacceptable lewl, this permit shall be modified, or
alternatiwly, re wked and reissued, to comply with any applicable
provisions of the Clean Water Act.

H. In accordance with Section 306(d) of the Clean Water Act (33 USC Secticn
1251, et seq.) effluent limitations based on standards of performance
contained in this permit shall not be made any more stringent during a
ten-year period beginning on the date of canpletion of such construction
or during the period of depreciation or amortization of such facility for
the purIxx;es of Section 167 or 169 (or both) of the Internal Revenue Oade
of 1954, whichewr period ends first. The provisions of Section 306(d) do
not limit the authority of the Environmental Protection Agency to modify
the permit to require compliance with a toxic effluent limitatim
prcxnulgated under BAT or toxic pollutant standards established under
Section 307(a) of the Clean Water Act, or to modify, as necessary, to

{assure compliance with any applicable state water quality standard. If an '

applicable standard or limitation is promulgated under Sections
301(b)(2)(c) and (D), 304(b)(2), and 307(a)(2) and that effluent standard
or limitation is more stringent than any offluent limitaticn in this

i

,

permit or controls a pollutant not limited in this permit, this permit
shall be promptly modified or revoked and reissued to conform to that

;effluent standard or limitation.

I. The permittee shall notity the Director, Water Management Division and the
State Director in writing not later than sixty (60) days prior to
instituting use of any additional biocide or chemical in cooling systems,
other than chlorine, which may be toxic to aquatic life. Such
rotification shall include: ;

1. name and general composition of biocide or chemical,
2 96-hour median tolerance limit data for organisms representative of i

the biota of the waterway into which the discharge shall occur, |3. quantities to be used, ;

4. frequencies of use,
!

5. proposed discharge concentrations, and
{6. EPA registration number, if applicable.
|
!

I

I
1
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| J. Permittee shall implement the Erosion and Sediment Control Plan as

| ammended by revision 2 dated July 28, 1982. % e plan shall be implemented
at the commencement of site preparation activities. Consecutim reports
shall be submitted cowring periods of six months each during the first
year of construction. During subsequent years of construction, reports
shall be sumitted cowring 12 month periods. We reports will be due
within two months of the end of the reporting period with the first report
due by the twenty-eighth day of the eighth month following commencement of
constructicn.

K. A 25-foot buffer zone will be provided between the Clinch Riwr and the i
'site-preparation activities except in the following areas:

l. he railroad spur going underneath Highway 58, Gallaher Bridge at RR
Station 31 + 00 (IN 14.0).

2. We 48-inch corrugated metal pipe for drainage underneath the
railroad spur, RR Station 29 + 39 (RM 14.0).

3. 'Ihe 36-inch corrugated metal pipe for drainage underneath the
railroad spur, RR Station 50 + 00 (RM 14.25) .

4. %e extension of the 6-foot concrete culwrt underneath the railroad
spur and access road, Rd. Station 1 + 84 (RM 14.5) .

5. %e 14-foot corrugated metal pipe underneath the railroad spur and
access road, Ri. Station 5 + 35 (FM 14.6).

6. Boad and railroad embankment closer than 25 feet to the Clinch Riwr
between Rd. Station 5 + 35 and Ri. Station 19 + 50.

7. The barge unloading facility (IM 14.75).
(

8. W e water discharge outfall (BM 16.0).

9. The water intake (FM 17.9).

10. The corrugated metal pipe for the quarry treatment pond discharge (BM
18. 25).

11. Where existing Rimr Road and appurtenances are presently closer than
25 feet to the Clinch Riwr.

H-27
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L. When treatment ponds (NPD5 003, 004, 006, 007, and 008) are no longer |functionally required, the following steps will be taken:

1. Peestablish natural drainage patterns, and

2. Restore the area to an acceptable state of natural vegetation.

M. Permittee shall ccnduct studies to assure that thermal discharges will
have minimal impact on striped bass (Morone saxatilis) during extended |sunner periods of zero flow as described in Section 4.1.2 of the " Update g
to the CRBRP Alternatiw Siting Analysis Within the 'IVA Power Service i

Area" (dated May 28, 1982).

Permittee shall not start constructicn of the plant discharge structim
prior to submittal of reports on these studies (see Part III.P.) and
receiving approval by the Director, Water Management Division to start

| such constructicn. Such sttxlies and reports shall include (1)
! Coordination with TVA studies on lethal temperatures for adult and

juwnile striped bass, (2) statistical analysis of streamflow during the
months of July through September, (3) reewluation of the thermal plume

1

dispersion, and if necessary, (4) a review of alternati w diffusion I
designs and thermal modeling. In the e mnt that the above studies fail to
demonstrate that the CRBRP thermal discharge will ham no significant
impact on the striped base thermal refuge, this NPDES permit shall be

! nodified to impose more stringent thermal limitations on plant discharges.
i

N. Permittee shall implement an approwd preoperational non-radiological
aquatic monitoring program to reestablish baseline data on water quality
and biotic conditions in the Clinch River not less than two years prior to
the scheduled date for fuel loading. Not less than six months prior to
the scheduled date for implementation, the permittee shall submit to the
Director, Water Management Division, EPA, Begion IV, for review and
approwl, a detailed monitoring plan. Reports shall be submitted !
annually, not more than three months following ccupletion of the reporting "

period with the first report due 15 months after implementation of the
program. The program shall continue for a period of not less than two I

years, unless mutually agreed to by EPA and CRBRP.

O. Permittee shall implement an appro wd operational non-radiological aquatic
monitoring program on the first day of operation. Not less than six
months prior to scheduled implementation date, the permittee shall submit
to the Director, Water Management Division, EPA, Region IV, for review and
approwl, a detailed nonitoring plan. Peports shall be submitted
annually, not more than three months following completion of the reporting
period with the first report due 15 nonths after implementation of the
program. 'Ibe program shall continue for a period of not less than two
years, unless mutually agreed to by EPA and CRBRP.

,

i
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l

P. Permittee shall docutent anbient levels of total and dissolved copper in j

the Clinch River at the CRBRP Site to assure his ability to conply with |

pennit requirenents. Satplity and amlysis shall be conducted at a ;

frequency of two per nonth starting no later than November 1982. Ihta f

shall be sutxnitted quarterly under OSN 013 and a satttury report shall be ,

subnitted in conjunction with Part III.Q. requirements by January 31,
1984. last sanples to be collected in October 1983. 1

i

O. Not later than January 31, 1984, pennittee shall sutrnit a detailed
assesstent of his ability to canply with pennit conditions and Tennessee |

Water Quality Standards requirenents as to effluent and instream
concentration limitations and mixing zone size for cogar. In the avent

that pennittee can not denonstrate the necesno corp 11ance, the report
shall indicate an inplerentation schedule to assure tnat conpliance will
be achieved prior to plant operation.

R. Subsequent to cartnerical operation date, pennittee shall conduct approved
toxicity screeniry of OSN 001. A study plan shall be subnitted for review
and approval rot later than 90 days prior to camerical operation.

S. Copies of all plans, assessnents, and reports subnitted in accordance with $
Ittrts 111. J, M, N, ard O herein shall be forwarded by the permittee as
follows:

Number of Copies Addressee

2 Director, Water Management Division, EIA
(Atlanta)

1 Chief, Ecology Branch, EIR (Athens)
2 Director for Environmental Projects, NRC ,

J

(Washington)
l Regional Director, Fish ard Wildlife Service

(Atlanta)
1 Director, Tennessee Division of Water

Quality Control (Nashville) (

l Regional Engineer, Tennessee L'ivision of Water
Quality Control (Knoxville)

T. 'Ihe State of Tennessee has certified the discharge (s) covered by this
pennit with corditions (see Attachtents D and E). Section 401 of the Act
ruguires that conditions of certification shall becane a cordition of the
pennit. The nonitoring and sanpling shall be as irdicated for those

|
parameters included in the certification. Any effluent limits, and any

i additional requironents, specified in the attached State Certification
l which are nore stringent supersede any less strirgent effluent limits

provided herein. During any time period in which the nore stringent State
Certification effluent limits are stayed or inoperable, the effluent
limits provided herein shall be in effect and fully enforceable. (fbte:
Certification to be provided prior to permit issuance.)
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Permit No. TH0020001 {
ATTACHMDIT D
D-1e.

&%

% @J . I
'.

TENNESSEE DEPARTMENT OF PUBLIC HEALTH
Environrnental Management and Quality Assurance Administration I

T.E.R.R.A. BUILDING |
150 NINTH AVENUE, NORTH-

""5" * E'''" "'55 " * * *July 15,1982

Mr. Paul 3. Traina
Director
Water \tanagement Division, Region IV
Environmental Protection Agency
345 Courtland Street
Atlanta, Georgia 30365

RE: State Certification
NPDES No. TN0028801
Clinch River Breeder Reactor Project
Anderson County

Dear Mr. Traina:

Pursuant to Section 401 of the Federal Water Pollution Control Act (as amended by
the Clean Water Act of 1977), 33 U.S.C.1251,1341, the State of Tennessee hereby
issues certification to the subject applicant for a National Pollutant Discharge
Elimination System (NPDES) Permit for a wastewater discharge.

The State of Tennessee is not aware of any condition or limitation under Section
301, Section 302, or Section 303 of the Federal Act that would be violated by
issuance of the proposed NPDES Permit; additionally, the State of Tennessee is not ,

aware of any standard of performance under Section 306 or Section 307 that would ,

be violated by issuance of the proposed Permit.
1

This certification is contingent upon the following conditions: |

1. Permittee is in no way relieved from any liability for damages which
might result from the discharge of wastewater.

2. Permittee must additionally comply with all requirements, conditions,
or limitations which may be imposed by any provision of the Tennessee
Water Ouality Control Act (T.C.A. Sections 70-324 through 70-342) or
any regulations promulgated pursuant thereto.

3. The State of Tennessee reserves the right to modify or revoke this
certification or to seek revocation or modification of the NPDES
Permit issued subject to this certification should the State determine
that the wastewater discharge violates the. Tennessee Water Quality
Control Act, or any applicable Water Quality Criteria, or any rules or
regulations which may be promulgated pursuant to the Clean Water Act
of 1977, Public 1.aw 95-217.

H-33
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D-2State Certification
July 15,1982
Page 2

4. The permittee must comply with the following limitations on Discharge ;

002, the sewage treatment plant effluent:
1

a. Daily maximum BOD 5 must be 45 mg/1.
5. Daily maximum Total Suspended Solids must be 45 mg/1.
c. Daily maximum Chlorine Residual must be 2.0 mg/1.
d. The wastewater discharge must be disinfected to the extent that

viable coliform organisms are effectively eliminated. The
co6 centration of the' fecal coliform group af ter disinfection shall not
exceed 200 per 100 ml. as the geometric mean based on a minimum
of 10 samples, collected from a given sampling site over a period of
not more than 30 consecutive days with individual samples being
collected at intervals not less than 12 hours. For the purpose of -

determining the geometric mean, individual samples having a fecal
collform group concentration of less than one (1) per 100 ml. shall be
considered as having a concentration of one (1) per 100 mL In
addition, the concentration of the fecal coliform group in any

| individual sample shall not exceed 1,000 per 100 ml.
e. The waste treatment facilities shall be operated under the|

' supervision of a certified operator in accordance with the Tennessee
Public Water and Wastewater Environmental Health Act of 1971.

5. For discharge 003 through 008, the permittee must report to the State and j
to EPA all periods of rainfall which exceed the 10-year,24-hour event or J

cause discharge from any overflow.

6. The permittee must submit to the State for review and approval the
following:

a. The construction phase erosion and sediment control plan. This plan !
is to incorporate best available technology for control of erosion and ;
sediment, as well as best management strategy for control of oil and 4

grease and other pollutants from the construction equipment
maintenance area. This plan must be approved 90 days before the
start of construction.

b. The engineering report for the collection, treatment, and discharge
of all wastewater. This report must quantify the concentration and
total mass of dissolved solids to be released on a daily basis from this
facility during commercial operation.

c. The construction plans and specifications.

!

i
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State Certification
July 15,1982
Page 3

7. The permittee must submit to the State, for review and approval, a plan i

for toxicity screening of discharge 001. This plan is to be approved no
later than 90 days prior to commercial operation.,

Very truly yours,
't p (,

*

. CA .'~)ie,..(.~
-

..

Paul E. Davis
'Ja~ nager, Permits Section
Division of Water Quality Control

PED /NR/dir

cc: Percy Brewington, CRBRP Project
Nuclear Regulatory Commission I
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Pennit No. TN0028801
ATTACHMENT Ejya

;

1

+[ ?. -,

BTATE OF TENNESSEE

DEPARTMENT OF PUBLIC HEALTH
EAST TENNESSEE REGIONAL OFFICE ,

ALsz s.samtry nacionAL naatin conum

1522 CHERCEEE vnda
snorvus,vtanassas spass

September 21, 1982

CENTIFIED MAIL

Mr. Paul J. Traina
Director.
Water Management Division, Region IV
Environmental Protection Agency
345 Courtland Street
Atlanta, Georgia 30365

Re: State Certification
NPDES No. TN0028801
Clinch River Breeder Reactor
Project

,

Anderson County

Dear Mr. Traina:

The Construction Phase Erosion and Sediment Control Plan called for r

in Section 6.A. of the State's July 15, 1982 certification of the above
referenced permit has been received, reviewed, and approved.

Approval for the ESCP was given at the final plans review meeting on
July 27, 1982. As an administrative device no longer required, we are

'

li f ting the 90-day clause contained in Section 6. A. of our certification.

If you have questions related to this or other permit activities, do
not hesitate to call.;

Very truly yours,

.f Q GO . @x
Paul E. Davis
Manager, Permits Section
Tennessee Water Quality Control

1
'

PED:ADM:bm- '

cc: Percy Brewington, CRBRP
Nuclear Regulatory Commission

1
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NPDES Permit Rationale
Clinch River breeder Peactor Plant

Permit No. 'IN0028801|

'

OCT 2 91982 |
I. Applicable Pegulations

A. Federal perfornance standards tor new sources: Chemical wastes (40
CFR 423.15) and area runot1 (40 CFh 423.45) as prmulgated on October
8, 1974, with proposed resistons published on October 14, 1980.

e

B. Tennessee Water Quality Standards: lules of the Tennessee Department
at Public 11ealth, Bureau ot Environmental Health Services, Division

| of Water Quality Control, Chapter 1200-4. 'Ihe Clinch River in this

I reach has been classitled for Danestic and tor Industrial Water $
i Supply, Fish and Aquatic Life, Pecreation, Irrigation, and Liwstock

Watering and Wildlite.

II. Ef tluent Limitations

A. Outtall Serial Number (OSN) 001 - Common Plant Discharge. |

1. Except for copper as noted below, only monitoring requirements |
are included since eftluent limitatons haw been applied to
individual waste streams which discharge through this OSN.

2. Copper.

a. Criteria. Criteria for toxic pollutants are provided in
Chapter 1200-4-3.01(3)(c)7 of the Rules of the Tennessee
Department of Public Health for Fish and Aquatic Life and

| are as follows:
1
1

Toxic Substances - 'Ihere shall be no substances added
whether alone or in combination with other substances that

| will adwrsely af tect fish or aquatic lite. 'Ihe instream
concentrations of toxic pollutant shall not exceed 1/10 of

| the 96-hour Ir50 based ugn awilable data using one or
'

more of the most sensitiw organisms significant to the
aquatic cmmunity of the waters under consideration. Where

| there are substances that are toxic due to their cumulatiw
characteristics, other limiting concentrations may be
specified on a case by case basis within the discharge
permit when factually justified and approwd by the
Cmmissioner of the Tennessee Department of Public Health.
In no emnt shall the diwrsity or productivity of biota
significant to the aquatic cmmunity of the receiving steam

( be decreased based upon a 96-hour 1450 criterion and the
| appropriate application factor. References to be used in

determining toxicity limitations shall include, but not

|
|
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limited to: Quality Criteria for Water (Section 304(a) of
PL 92-500), Federal Regulations under Section 307 of PL
92-500, aM Federal Regulations urder Section 1412 of the
Public Health Service Act as amerded by the Safe Drinking
Water Act (PL 93-523). 'Ihe use of such infornation should
be li2nited to that part applicable to the aquatic ccrmunity
fourd within the receiving stean or waters under
consideration.

Table 1 cortpares ambient, expected effluent and If50
values for specific parameters. 'Iwo columns of If50 data
are incitded in 'Ibble 1. Che for fathead minnow and a
second for other species for which If50 data is
available. Phthead nu.nnow is one of the nonnal indicator
organisms used by EPA and other researchers for toxicity
evaluations. I450 data for representative sensitive fish
species have been utilized even though planktonic fish food
organisms such as Daphnia may have IC50 values which are
lower than the fish species assesed. 'Ihis was due to two
factors. First, fish are nobile and might remain in the
vicinity of the discharge for periods long enotgh for
accute toxicity conditions to occur. Ibwever, the
planktonic fish food organisms float with the current aM
do not remain in the vicinity of discharge for extended
periods. Secondly, instream assessments have been made at
the edge of a 20--meter mixing zone where a 13 to one
dilution occurs rather than after emplete mixing (i.e.
more than 100 to one) in the Clinch River.

Inta for all parameters in Table 1, with the possible
| exception of copper, indicate that ccrpliance with the

toxic substances clause of the Tennessee Water Quality
Standards should be achieved by the plant discharge. To
assure this ccupliance, intake and effluent nonitoring are
required by Part III.C. for selected paraneters subsequent

|
to plant operations.

| In the case of copper, hcwever, absolute certainty cannot
| be assured at this time based on anbient data at Clinch

River Mile 17.9. Data at CRM 10.0 indicates an average
value for total copper of 5.6 tg/1. If the ambient value
of 5.6 exists at the site, assurance of conpliance with the
toxic substance clause could be made without further
consideration. Hcuever, anbient data collected at CRM 17.9
indicates an average of 36.5 tg/1. 'Ihis discrepancy may be
due in part to slightly different sanpling or analytical
methods or factors related to river conditions at the two
locations. Even if actual concentrations of total copper
at the plant site average 36.5 tg/1, it nust be roted that

i
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a reasonable fishery and food chain population presently
exists at the site which would be inconsistent with If50
data available for the indigenous species. 'Ihis may be due
in part to the criteria developaent procedure. obst If50
data is developed utilizing soluble copper (cupric ion)
which is typical of most industrial dischargers of copper.
However, in the case of CRBRP, increased total ccpper in
the plant discharge is primarily due to concentration of
background materials by evaporation of pure water in the
cooling tcwer system. 'Ihis evaporation leaves behind the
pollutants which are in the intake water in a concentration
of about tw and one-half tiJnes that in the plant intake.
Ibgeneration of denineralizers likewise returns pollutants
which were renoved fran the intake water in process water
treatment. While same very minimal anount of copper may be
added due to corrosion and erosion of cordenser tubing,
sedimentation of river silt and other suspended material
containing copper is likely to result in a net decrease in
the total pounds per day of ccpper returned to the River
carpared to that which is removed fran the River by the
plant intake. Unlike the soluble copper used in
develcpnent of toxicity criteria, anbient concentrations of
total copper in the River (and returned in the plant
discharge) are likely to be in ccnbined fonn as part of the
sediment load or suspended solids which are not readily
available to aquatic organisms and are therefore not likely
to be as toxic.

b. Permit limitations. A provision is included in the pennit
requiring the pennittee to ccnply with the toxic substances
clause both in the discharge and at the edge of the mixing
zone. licwver, as noted above, a specific nunerical
limitation is not provided at this time pending conpletion
of stalies noted below.

c. Special conditions Part III. Due to the presence of
anbient data at the site which indicate that copper exceeds
or potentially exceeds the toxic substances clause of the
Tennessee Water Quality Standards, Epocial Conditions
III.P, III.Q and III.R have been incorporated into the
draft NPDES Pennit. Parts III.P and Q require that the
applicant conduct a sanpling and analysis program for both
total ard dissolved copper and subnit an assessnent
assuring his ability to couply with Tennessee Water Quality
Standards requirenents. 'Ihis report will inciale an
assessment of alternatives, remedial actions, and an
inplanentation schedule to provide corrective actions, if
necessary, prior to plant cperation. Additionally, Part
III.R. requires the pennittee to conduct approved toxicity

|

|

|
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screening tests on the actual plant effluent to assure that
Tennessee Water Quality Standards requirenents are met.
Approval of the testing methods and procedures as well as i

evaluation of results will be coordinated with the State of !
Tennessee.

B. Scwage Treatnent Unit Effluents to OSN 001. Limitations are based on j

Secordary Treatment requirements (40 CFR 133.102) for dcnestic waste,
Tennessee Standards requirements, and best professional judgerents. |
The State of Tennessee has inclu3ed nore stringent requirenents as |
part of its certification (See Attachment D) to the NPDES Permit. 5

C. OSN 003 through 008 - Point sources of runoff from areas of
construction (including dewatering and other minor wastes) and yard
drainage to ditches to the Clinch River. Requireuents are based on
423.45 and best professional judgenents. Use of runoff collection

ponds caabined with filtration is considered to be a best nunagenent
practice for control of site runoff. Equipnent maintenance in the
Wnstruction Flluipnent Maintenance Area will result in the generation
of waste oil which will be collected in two dry stmp collection

basins. These basins are to be cleaned of waste oil for disposed

offsite. In the event that oil is not collected at an adequate
frequency, rainfall could cause overficw to treatnent pond A (OSN
003). Sufficient oil discharge to this pond could cause sealing of
the filter with significant maintenance probleus for the permittee.
Administrative procedures to mirunuze this problem are proposed by
the pennittee, incitding frequent inspection and cleanout of the dry
pits. An oil and grease limitation and nonitoring requirement is
incltried for OSN 003.

D. OSN 009 - Wastewater Treatment System effluent to OSN 001.
Limitations are as required by promulgated and proposed 423.15(c) for

| lcw volume wastes.

1. Concentration Limitations: Total suspended solids limitations
of 30 mg/l as a 30-day average (" daily average") ard 100 mg/l as
a 24-hour average (" daily maxinun"). Oil and grease limitations
are 15 and 20 mg/l as daily average and daily maximum
concentrations, respectively.

2. 02antity limitations: Based on expected monthly struer

discharge rate of 125 gallons per minute (ggn) . Calculations
are based on tne following fonnula:

pourds per day = ng/l x MGD x 8.345
where, 8.345 is the appropriate conversion factor
0.454 pound / day = 1.0 kilogram / day (kg/ day)
t43D = Million gallons per day = gpn x 0.00144.

H-40
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|

E. OSN 010 - Liquid Radwaste effluent to OSN 001. Limitations are based
on best professional judgement. NOTE: THE RADIOACTIVE COMPONENT OF
THIS DISOiARGE IS REGULATED BY ME U.S. NUCLEAR REXAJIAMEI C0bt41SSION
UNTR ME REQUIREMENTS OF ME A'IOMIC ENERGY ACT AND NOT BY ME
U.S.E.P.A. UNDER DE RIDUIRDENTS OF DE CEAN WATER ACT.

'

1. Cbncentration limitations: Total suspended solids and oil and '
grease limitations of 15 and 20 mg/1, respecti mly, as daily
awrage and daily maximum concentrations.

2. Quantity limitations: Limitations are based on a 15 mg/1~
concentration with the following flows:

i

a. Daily Amrage - 850 gallons per day (one batch ewry three . '

days).

b. Daily Riximum - 4800 gallons per day (two batches in one | :
day). i

F. OSN 011 - Cooling Tower Blowdown to OSN 001. Limitations are based
on requirements or promulgated 423.15(i) and (j) and proposed
423.15(j) and (k), Tennessee Standards requirements, and best
professicnal judgement.

G. OSN 012 - Metal Cleaning Wastes discharged to unnamed ditch to the
Clinch Ri wr. Applicant presently proposes to dispose of metal
cleaning wastes oft-site by contractor. 'Ihe permit requires that any i

off-site disposal be conducted in an environmentally acceptable
,

manner and that details of such disposal must be submitted to EPA and ,

the State not later than 180 days prior to off-site disposal.
Additionally, limitations and monitoring requirements haw been
included in the Permit to allow the applicant to discharge treated
metal cleaning wastes to the Clinch Riwr in the ewnt that on-site '

treatment is desired. Limitations are as required by prceulgated '

423.15(f) and proinsed 423.15(d), except that best professional
judgement limitations for phosphorus and chemical oxygen demand haw
been included. 4

H. OSN 013 - Plant Intake. Monitoring requirements haw been included
for comparison with discharge parameter concentrations to assure
compliance with Tennessee Water Quality Standards criteria. EPA has
tentatiwly determined that the proposed intake design will meet the
requirements of Section 316(b) of the Clean Water Act, i.e. ...the"

location, design, construction and capacity of cooling water intake
structures reflect the best technology a milable for minimizing
adwrse environmental impact". No post-operational biological
monitoring is considered necessary for the intake.

H-41
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III. Proposed Permit Period - 5 years.

The NPDES permit limitations insure calpliance with the nest
stringent requirenents of either the promulgated (October 8,1974) or
proposed (October 14, 1980) standards of perfonnance for new sources
(40 CFR 423.15). Data in the application and best professional
judgenents based on information available for other poser plants
indicates that additional treatnent is not likely to be necessary for
priority pollutants. Ilosever, to assure that this judgement is
correct, the permittee will be required to submit priority pollutant
data not later than one year after the ccmnercial operation date
(NPDES lbnnit Part III.G.). Additionally, a reopener clause is
included in the permit (NPDES Permit Part 111.11.) in the event that
excessive levels of priority pollutants are subsequently found.
Monitoring of selected parameters (including heavy metal priority
pollutants) will be required after the plant becanes cperational
(NPDES Penait Part III.C.) also. '1herefore, it is proposed that a
full five-year pennit be issued.

IV. Connents Received

A. Ms. Louise Grenflo, Crossville, Tennessee requested a public
hearing. The request was not granted by EIA since it was the
only request received and did not indicate a "significant
degree of public interest" necessitating a public hearing.

B. Natural Resources Defense Council, Inc., Washington, D.C..

Identical conments were provided to EIA and NRC. EIA responses
were provided to NRC and are included in the Final Supplenent to
the Final Environnental Statement. Part II of this Rationale
has also been expanded to respond to NRDC ccmnents.

!

:

1

l

I
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1AEEE 1

Q.DKH RIVER BRE2: DER REACIUR IWAECT

Anbient water 02ality Data
Pararreter CIM 10.O(1) ' " 17.9(2) IC50(4) Expected B5ge of.

tb Avg. tb Avg. Ptax. Fathead Other _ Effluent (17) Mixirq Zone (19)
obs. Value ms. W1ue W1ue Mirerw Species 0.1 x 1r50 Avg. Max. Avg. Ma x.

'Ittal naniness mg/l 67 108. 0 - - - - - - - - -

Arsenic szj/1 61 < 3.1 1 < 5.0 5 15,600 15,370(5) 1.540 (18) (18) <6 -

cadmiun ug/l 62 < 1.9 50 < 1.0 1 4,500(6) 1,lon(7) 110 (18) (18) <1 41

Otrodua ug/l 60 43.8 50 < 5.6 27 18,000(8) 26,500(9) 1,000 (18) (18) 46 < 30

Cosper ug/l 62 < 5. 6 50 <36.4 170 250(10) 266(III 25 < 200 < 500 <48(20) <194(20)

h Imd tg/l 63 < 10. 9 50 < 11. 2 35 60,000(12) - 6,000 < 26 < 84 < 12 < 39

Nickel ug/l 10 < 23.0 50 450.2 60 15,000(13) 6,300(14) 630 170 190 <59 <70

Zine ug/l 11 < 14. 4 49 < 24.9(3 ) 170 g,100(15) 6,000(16) 6tD 61 300 4 28(21) <179(21)

fbotrotes to Table 1
, ,

1. Data at Clirrit River Mile 10.0 &wnstream of the Gallaher Bridge is collected by the State of Tennessee. Average irx:lt:5ee data points duidt
are less than the lhait of detectability as if they were equal to the limit of detectability.

2. Data at Clirxis River Mile 17.9 in the vicinity of the CBBRP intake is collected by Th. Average incitales data points Mtids are less than the
lirait of detectability as if they were equal to the limit of detectability.

3. Average excism5ee an abnormally hips value of 570 ug/1. If this value were incit:5ed, the average of 50 samples wx Id be 35.8 ug/1.

4. encontratiori of test pollutant lethal to 50 percent of the test organians in 96 hours. Data from Mblent Mater Osality for (airmaster),
1980 (EIR 440/5-80-15 through -079). Seperate repxt voltsmes are available for endt pollutant.

t nlusoill. Ringe of 15,370 to 17,400.
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Footnotes to Table 1 (Continued)

6. Extrapolated value at a hardness of 100 ng/1. Range of 630 to 1050 at a
hardness of 20 mg/1. Range of 2,000 to 12,000 at a hardness of 200 ng/1.

7. Adult str2 ped b%s at a hardness of 55 ng/1. Bluegill: 1940 at a hardness

of 20 ng/1.

8. Extrapolated valtre at a hardness of 100 mg/1. Range 36,000 to 66,000 at a
hardness of 200 mg/1.

9. Striped bass at a hardness of 35 ng/1.

10. Extrapolated value at a hardness of 100 mg/1. Arithnetic average of seven
values is 510 at a hardness of 200 mg/l with a range of 430 to 790.

11. Bluntnose minnos: Arithnetic average of eight values with a range of 210
to 340 at a hardness of 200 ng/1. Adult striped bass: 4000 ug/l at a 55
ng/l hardmss. Striped bass larvae and fingerlings: 50 to 150 at a 70
mg/l nardness. Bluegill: 1250 at a nardness of 43 ng/1.

12. Extrapolated value at a hardness of 100 ng/1. Value of 7480 at a hardness
of 20 mg/1.

13. Extrapolated value at a hardness of 100 mg/1. Value of 5210 at a hardness
of 45 ng/1.

14. Striped bass: 6300 at a hardness of 55 mg/1. Bluegill: 5360 at a

hardness of 20.

15. Range of 8100 to 25,000 at a hardness of 100 mg/1.

16. Striped bass at a hardness of 55 ng/1.

17. Data fran CRBRP Table 3.6-1, revised (FSFES Table A 3. 2 ) . Most of
increases in maxinun effluent concentrations are due to concentration of
ambient pollutants by evaporation in the cooling toaer.

18. Ibne expected to be added. Effluent muld be about 2.5 times anbient.

19. Based on anbient data at CRM 17.9, except as noted. A dilution factor of
13 x ambient to one x effluent is utilized (See Ibnnit Part III.D.).
Average anblent is used for average conditions and maxinun ambient for
naxinun corditions.

. 20. If average anbient level of copper at RM 17.9 is used in the calculation,
| the nnximum mixing zone concentration would be about 70 tg/1. If anbient

levels at CRM 10.0 are used in the calculations, average mixing zone
j

concentration would be about 14 tg/l and maxinun mixing zone concentration'

would be about 34 ug/1. Maxinun anbient value at CRM 10.0 is 24 ug/1. If

average aabient level of copper at CRM 10.0 is used in the naxinun mixing
zone calculation, the concentration would be about 14 ug/l at the edge of
the mixing zone.

21. If the abnormally high anbient value of 570 ug/l is included in the
calculations, average mixing zone concentration would be about 40 tg/l and
naxinun mixing zone concentration would be atout 631 ug/1.
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APPENDIX J

ADDENDUM TO SECTION 7.1: PLANT ACCIDENTS INVOLVING RADI0 ACTIVE MATERIALS

The staff has examined Section 7.1 of the CRBR FES with a view to updating it
to reflect any plant-site-feature or regulatory framework changes that have 1

occurred since the FES was issued in February 1977. The staff finds that no
plant-site changes have occurred that are significant to accident risk environ-
mental concerns, nor is there significant new information relevant to environ-
mental concerns that bears on the environmental impacts or risks of accidents
as reported in the FES. Since the publication of the FES, however, the Com-
mission has issued a Statement of Interim Policy (June 13, 1980) that provides
guidance on the considerations to be given to nuclear power plant accidents
under NEPA. Among other things, the Commission's statement indicated: "this

change in policy is not to to be construed as any lack of confidence in conclus-
ions regarding the environmental risks of accidents expressed in any previously
issued (Environmental Impact) statements, nor, absent a showing of...special
circumstances, as a basis for opening, reopening, or expanding any previous or
ongoing proceeding."

The staff in its environmental review of the CRBR application concluded that
the CRBRP did constitute a special circumstance that warranted consideration of
Class 9 accidents in the Environmental Statement. Because the CRBRP reactor
was very different from the conventional light water reactor (LWR) plants for
which the safety experience base is much broader, the staff included in the
CRbRP FES a discussion of the potential impacts and risks of such accidents. As
noted in the Statement of Interim Policy, the fact that the staff has identified
this case (CRBRP) as a special circumstance was one of the considerations that
led to the promulgation of the June 13, 1980 Statement.

In examining the FES, the staff has considered that the Interim Policy State-
ment provides guidance for future NEPA reviews, and the staff has concluded
that the discussion of accidents in the FES meets the guidance, except for con-
sideration of the risks due to liquid pathways. A discussion of the liquid

pathway risks is in Section J.1.2.

J .1.1 DESIGN-BASIS ACCIDENTS

The results of the staff's analyses of the realistic consequences of design-
basis accidents were presented in the FES Table 7.2. The reported values ap-
pear to the staff to be reasonable. This conclusion is based upon comparison
of realistic dose consequences of the CRBRP design-basis accidents with the
corresponding doses for some recently evaluated LW!s such as the Comanche Peak,
Callaway, and Palo Verde plants, as shown in Table J.1. The CRBRP doses are
within the range of dose values of some of the LWRs, and the radiological health
effects and the environmental impacts of such postulated accidents would be i

comparable to those from postulated LWR accidents. j
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Table J.1 Comparison of 2-hour design-basie. accident (Classes 2-8) site i

boundary doses reported in the CRBiU' FES with corresponding -

doses reported in the environmental statements of some recent
LWR operating license reviews

Comanche !
CRBRP Peak Callaway Palo Verde

Accident FES FES
_

FES FES - i

(1121 MWt) (3411 MWt) (3411 MWt) (3817 MWt)
'

Fuel-handling
accidents

t

Rems thyroid 0.4 2.0 4.0 0.002
Rems whole body 0.5 0.05 1. 0 0.07 ;

Large-break LOCA or
i

site suitability ;

source term i

Rems thyroid 1. 0 85.0 91.0 8.0
Rems whole body 0.1 1.2 2.2 0.4
Rems lung 0.2 - - -

J
Rems bone * 1. 2 - - -

!

l

* Dose to bone surface calculated with the ICRP-30 dose conversion factor -1

could be a_ factor of 3 higher.

Although the staff analysis of the design-basis accidents does not treat in
detail the probabilities of accident occurrence except as implied in a general
way in the development of the accident classification scheme of the previously.
proposed annex of Appendix 0 to 10 CFR 50, the estimated doses are so small
that in the staff's judgment no unreasonable radiological risk to'the public 1
health and safety and to the environment would arise as a result of.these- !

design-basis accidents.

Included in this judgment is acknowledgment that accidents of the types rep-
resented by those described in FES Table 7.2 for Classes 2-8 have a finite and I

relatively larger likelihood of occurrence during the operating lifetime of the ;

CRBRP than the occurrence of Class 9 accidents. Furthermore, their consequences- j
are required not~to exceed the dose guideline values of 10 CFR 100. An assess- !

ment of the adequacy of the engineered safety features and operating require-
ments to mitigate and limit the consequences of such accidents will be considered
in the' safety evaluation of'the CRBRP. Such considerations at all contemporary
LWRs have resulted in a combination of engineered safety features and operating
procedures so that the contribution of these accidents to the total risk to the
environment is judged to be negligible. The staff will reexamine the radio- !

I'

logical risk contribution of the design-basis accidents at both the construc-
| tion permit stage and the operating license stage of CRBRP,'giving consideration 1

!

J-2
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to the probabilities of occurrence of accidents and to their consequences.
The purpose of this reexamination at each stage of licensing will be to re-
quire that the plant safety and mitigation systems be designed and operated to
offset adequately the uncertainties arising from a limited national and inter-
national LMFBR operating experience base, and to ensure that the radiological ;

irisks of accidents are not greater than those of the LWRs.

J .1. 2 EVALUATION OF CLASS 9 ACCIDENTS

The staff has also performed further calculations to provide additional per-
spective on the risk associated with hypothetical Class 9 accidents at the
CRBRP. Presented below is a discussion of the Class 9 accident sequences,
estimates of accident probabilities, release of radioactive material to the
environment, risks due to the atmospheric and liquid pathway exposures,
economic costs of the loss of the facility, the uncertainties in predictions,
and conclusions.

(1) Frequencies of Severe Accidents

The Class 9 accident discussed in the FES involved a sequence and release
representative of possible core disruptive accidents (CDAs). Additional
sequences are included here to provide better perspective regarding the risks
of CRBRP severe accidents.

The frequencies of severe (Class 9) accidents at the CRBRP involving potential
core disruption and containment failure are related to three phases of such
accidents. First, initiation of core disruption must be considered, and this
typically requires simultaneous failures of redundant safety systems. Secondly,
there are variations in the release to containment that are dependent on the
energy associated with core disruption and the nature of the response of the
primary coolant boundary. Finally, the potential for containment failure must
be considered. The probabilities of such events are discussed below.

Initiators of Core Disruptive Accidents-

Core disruption could be initiated by: (1) failure to adequately cool the fuel
as exemplified by a loss of heat sink (LOHS), loss of coolant accident (LOCA),
or massive flow blockage; (2) failure to terminate the fission chain reactions
when necessary, as exemplified by a failure to scram during a loss of flow
event (ULOF) or a transient overpower event (UTOP); and (3) core-wide fuel
failures as exemplified by propagation of local fuel faults (FFP).

As discussed on pages 7-2 and 7-7 of the FES, requirements for prevention of
severe accidents will be imposed on the CRBRP design to ensure that initiation
of core disruptive accidents is made very improbable. Consequently such acci-
dents are not included in the CRBRP design-basis accident spectrum. ,

LOHS events at the CRBRP would have to involve simultaneous loss of avail-
ability of the main condenser-feedwater train, of all three trains of the steam
generator-auxiliary heat removal system (SGAHRS), and of both trains of the
direct heat removal system (0 HRS). The CRBRP SGAHRS system, which is similar
in many respects to the steam generator / auxiliary feedwater systems included in

|
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PWR designs, consists of one steam-driven and two electrically driven auxiliary
feedwater trains. The DHRS employs a diverse heat removal concept. Although
the staff review of these systems is not complete, it is the judgment of the
staff that there is sufficient inherent redundancy, diversity, and independence
in the SGAHRS and DHRS systems to achieve a core degradation frequency due to
LOHS events of less than 10 4 per reactor year. This estimate is based on a
general consideration of typical achievable PWR auxiliary feedwater system
reliabilities, the potential for common cause failures, and the potential for
achieving high reliability in final design and operation through an effective
reliability program. A significant contributor to the LOHS probability for the
CRBRP would be from simultaneous loss of offsite and onsite ac electrical power
and the steam-driven auxiliary feedwater train.

Because of the high boiling point of sodium, the CRBRP primary coolant system
would operate at significantly lower pressures than LWR primary coolant systems.
This reduces the frequency of large ruptures in the primary coolant system. To
further ensure that large breaks cannot occur and cause core damage, implementa-
tion of preservice and inservice inspection of the primary coolant boundary and
a leak detection system will be required. In addition, guard vessels will be
included to prevent unacceptable leakage from large portions of the primary
coolant system. For these reasons LOCAs are not considered credible (i.e.,
design-basis) events at CRBRP. The frequency assumed for LOHS adequately bounds
the LOCA contributions to core disruption frequency.

The coolant inlet region of the CRBRP core is being designed to prevent large
sudden flow blockage such as that which led to extensive damage to two subas-
semblies in the Enrico Fermi reactor. Multiple inlet ports at different planes i

with interposed strainers will prevent large pieces of debris from significantly '

reducing coolant flow to a subassembly module. Although sources of particulate
debris in sufficient quantity to produce significant flow blockage have not
been mechanistically identified, it may be postulated that this might occur.
Such debris would not be expected to be concentrated but rather be distributed
rather generally throughout a large region of the core and would be detectable
by the core outlet thermocouples if significantly reduced core flow were to
result. The frequency assumed for LOHS core degradation sequences adequately
bounds the flow blockage contribution to core disruption frequency.

UTOP and ULOF events involve simultaneous failure of both of the reactor shut-
down systems. Each of these systems will be required to meet the high standards
normally applied to LWR shutdown systems. For example, as specified by IEEE
Standard 279, each shutdown system will be automatically initiated, will meet the
single failure criterion, and will be tested regularly. Each system consists of
three independent electrical actuation channels of diverse logic and diverse
components. The mechanical portions of the two systems employ diverse mechanisms.
Although the staff review of these systems is not complete, it is the judgment
of the staff that there are sufficient inherent redundancy, diversity, and inde- ,

pendence in the overall shutdown system designs to expect an unavailability of i

less than 10 5 per demand. This estimate is based on a general consideration i

of LWR shutdown system unavailability rates, ATWS precursors,* potential for j

*ATWS precursors are protection system compor ent failures that have occurred
at operating reactors that, if coupled with additional failures, could have
led to an ATWS event. 1
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common cause failures, and the feasibility of implementing an effective relia-
bility program to achieve high reliability in the final design and in operation.
Using the assumption, based on LWR experience, that an average of about 10 i

transients (requiring scram) might occur per year of operation over the life of
the plant, the staff concludes that the combined frequency of degraded core
accidents initiated by ULOF and UTOP events is less than 10 4 per reactor year.

The CRBRP fuel design will be required to have an inherent capability to |
prevent rapid propagation of fuel failure from local faults. Systems to detect !
more slowly developing faults will also be required. Each of these features is
considered feasible and in fact has been achieved on fuel designs similar to
that of CRBRP. Therefore, the frequency of fuel failure propagation is con-
sidered very low. The frequencies attributed to LOHS, UTOP, and ULOF events
adequately bound the contribution to core disruption frequency from fuel failure
propagation.

In summary, the frequencies of core disruption from LOHS, UTOP, ULOF, LOCA, and
FFP events are all considered to be less than 10 4 per reactor year. Even when
combined, the overall combined probability of these types of events is estimated
to have a net frequency of 10 4 per reactor year or less. This net frequency
does not reflect the variations in response of the primary coolant system that
might be associated with the various initiators. Some initiators may result
in more severe response than others. This is taken into account as described
in the following paragraphs.

Response of the Primary Coolant System

The response of the primary coolant system to core disruption depends on the
amount of energy associated with the disruption. Four categories have been
identified and are listed here in order of increasing potential threat to con-
tainment integrity and increasing release of radioisotopes into containment:

I. Primary system remains intact; no significant release of radioactive
materials to the containment atmosphere.

II. Primary system initially intact, but later fails due to ineffective
long-term decay heat removal (of the order of hours or more). The release
of core debris and sodium would be initially into the reactor cavity;
eventually radionuclides and sodium would reach the containment atmosphere
through the reactor cavity vents, but at a slow rate relative to the
initial releases of Categories III and IV below.

III. Primary system system seals experience partial failure due to excessive
mechanical and thermal loads. A limited release of core Pu and other
actinides, solid fission products, noble gases, and volatile material into
the upper containment would occur immediately.*

IV. Primary system sealing fails open by excessive mechanical and/or thermal
loads. A large release of noble gases, volatile material, solid fission

|

* Note: Longer term release to containment via the reactor cavity and vents |
would be in Category II.

'

;
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products, and core Pu and other actinides could occur immediately. Contin-
uous open venting to the upper containment through failed seals is available
for subsequently vaporized sodium and radionuclides.*

Most core disruptive accidents are expected to be nonenergetic and to culminate
in effects such as described for Categories I and II above.

The applicants have proposed to incorporate features to mitigate the above
behavior indicated in Categories II, III, and IV to reduce the probability of
subsequent containment failure. These include a filtered vent system to ,

relieve containment pressure, a containment purge system to reduce the
potential for hydrogen explosions, fans in the annulus between the steel con-
tainment shell and the confinement structure to cool the two structures, and
vents to relieve pressure from gases generated behind the reactor cavity cell
liners. These provisions are currently under review by the staff.

The Class 9 accident releases described in Categories III and IV correspond to
core disruption of sufficient energy, due to recriticality, to cause mechancial -

damage to the primary coolant system. The staff is reviewing the potential for
energetic recriticalities to determine the magnitude of energy release
anticipated. If the conclusion of this review is that an energy release beyond
primary system capability cannot be precluded, the staff will require that some
action be taken (e.g., that the vessel be strengthened or that head restraints
and sodium spray deflectors be installed) to prevent early containment failure '

from missiles or spray fires. The staff believes that the technology exists to |
'design and build such devices; similar devices and/or measures were utilized in

the design of the Fermi reactor, as well as in Atomics International's design
studies of a 500-MWe LMFBR demonstration plant. j

Assuming that a core disruptive accident occurs, the conditional frequencies of
event Categories I through IV subsequently occurring are estimated as follows:

Primary System Failure - Category I, II, and III combined: * 0.9 per CDA
,

Primary System Failure - Category IV: s 0.1 per CDA i

|

These estimates reflect the lower frequencies expected for core disruption
.

accidents of increasing energetics. Because of the difficulty of estimating )separate probabilities for Categories I, II,.and III, they are combined; for i
'the risk analysis, they are conservatively treated together as if all were

Category III, j

!

Response of Containment !

For the purpose of estimating risk given the threats to containment identified
above, the following two containment failure modes leading to airborne releases
are identified:

* Note: . Longer term release to containment via the reactor cavity and vents ;

would be as in Category II. ]
1

I
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(A) Failure of Containment Caused by Overpressure

(B) Failure of Containment to Isolate

The frequency and consequences of releases to the ground by basemat penetration
are considered to be overshadowed by airborne releases, as discussed under the
subsection entitled "(4) Liquid Pathways" below.

The staff will require that the containment annulus cooling and vent / purge
systems be designed with sufficient redundancy and quality and be tested and
inspected during operation with sufficient frequency so that it can be assumed
that their unavailability for anticipated mission times will not exceed 10 2
per demand. Such systems will not be needed to prevent overpressure conditions
unt il many hours after initiation of a CDA, and would not be expected to be
affected by loss of offsite and emergency onsite power unless such power loss
should be a long-term outage. Should the containment systems be required after
a temporary loss of all ac power initiating event, failure to recover ac power
before containment failure occurs is estimated to have a frequency of about
10 2 per demand.

Containment isolation would be an engineered safety feature at the CRBRP. Such

systems are designed to high quality standards and with redundancy. An un-
availability of less than 10 2 per demand is feasible for such systems and is
expected to be attained at CRBRP given that implementation of an adequate
reliability program would be required.

In summary, the conditional unavailabilities associated with the containment
failure modes are as follows:

Containment Failure Mode A (Mitigating System Failure): { 10 2 per demand

Containment Failure Mode B (Containment Isolation Failure): { 10-2 per
demand.

.

(2) Release of Radioactive Material

Estimates of the release fractions of the various isotopes that can escape from
the CRBRP are made using the isotope groups defined in WASH-1400. As shown in
Table J.2, four release classes are considered and releases to the environment |

are defined for three containment modes: |
1

Design leakage and filtered venting-

Overpressure failore, Failure Mode A (at about 24 hours)-

Containment isolat. ion failure, Failure Mode B (24-in.-diameter ventilation-

line)

Releases from the primary system to the RCB can potentially occur either by
1eaking through the vessel head seals immediately following an energetic CDA or

[ by release from the sodium pool (which forms in the reactor cavity after
j reactor vessel and guard vessel meltthrough) through the reactor cavity vent
i

system.
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Table J.2 CRBR CDA sequence classes

Bounding estimate Percent of core inventory released to
of containment environment '43

CDA Primary system Containment release frequency 2
class Initiation failure category 1 failure mode (per reactor year) Xe-Kr I CS-Rb Te-Sb Ba-Sr Rus La8

1 Generic Core I, II, III, None7 10 4 100 0.01 0.01 0.01 0.01 0.001 0.001Disruption or IV

2 Generic Core II, III, or IV A 10 8 100 1. 0 1.0 0.6 0.6 0.08 0.08Disruption (Overpressure).

3 Generic Core II or III B 10 8 100 1.3 1.3 0.8 0.8 0.06 0.06Disruption (Containment
; Isolation)
!

| 4 Generic Core IV 10 7 100 4.0 4.0 1. 7 1. 7 0.35 0.35
P Disruption (Containment
o' Isolation)

2For each CDA class, the most severe primary system failure category in that class was conservatively assumed for the;

| calculation of releases to the environment.
| 2The release frequency was determined by multiplying the sum of the primary system failure category frequencies in that
i CDA class by the conditianal probability of the containment failure mode.

38ackground on the isotope groups and release mechanism is presented in Appendix VII of " Reactor Safety Study," WASH-1400,
NUREG-75/014, October 1975.

4 Indicated release percentages do not include decay; decay is accounted for in the consequence calculations.
5 Includes Ru, Rh, Mo, Tc.
6 Includes Y, La, Zr, Nb, Ce, Pr, Nd, Np, Pu, Am, Cm,
7CDA Class 1 assumes filtered venting as needed to prevent containment failure.
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Chemically inert noble gases (Xe-Kr) are not removed from the RCB other than by
decay and leakage or filtered venting to the environment. The remaining fission
products can be removed from the RCB atmosphere by decay, leakage, filtered
venting, and by naturally occurring depleting mechanisms such as:

1

Aerosol agglomeration and settling ;-

Thermophoretic deposition on cooler surfaces*

'Plate-out*

The fraction of airborne material that leaks to the environment in the long
term depends on the ratio of the leakage rate to the total removal (leakage,
filtration, decay, and deposition) rate. Removal by aerosol agglomeration and i

'

settling, considered the dominant deposition mechanism, is modeled as an
exponentially varying time-dependent process.

Primary system sodium would play an important role in removing fission products
in CRBRP. First, sodium chemically combines with fission products such as
iodine and bromine to form less volatile compounds. Second, sodium is main-
tained well below its boiling point during normal operation, and thus fission
product release to the RCB is retarded by the liquid sodium. Third, sodium |
vapor, after it becomes airborne, becomes an aerosol. When sodium vapor enters
the RCB, for example, a sodium oxide aerosol is formed. Because there are more
than 1 million pounds of primary coolant sodium, a dense aerosol (10-100 pg/cc)
could be airborne in the RCB. The airborne fission products can interact with
and essentially respond as sodium oxide aerosols. For the purpose of analysis,
therefore, the airborne fission products (less noble gases) are considered to ,

be removed at the same rate as the sodium aerosols.

Referring to Table J.2, the variation in release fractions among isotope groups
and CDA classes depends on the magnitude of competing, concomitant, rate pro-
cesses (leakage from the RCB, release to the RCB, and deposition in the RCB).
It should be emphasized that the indicated release fractions do not include
removal by decay; this is accounted for in the consequence calculations.

Leakage From the RCB-

Leakage from the RCB considering CDA Class 1 involves design leakage at rates
of 10 4 to 10 5 of the containment atmosphere per hour and filtered venting
which is 97% to 99% efficient. In CDA Class 2, approximately 57% of the RCB
atmosphere will be released soon after failure by overpressure because the RCB
pressure drops from about 2.3 atmospheres (abs) to I atmosphere (abs). There-

,

after leakage through the RCB breach is about equal to the release rates of i

fission products and other gases into the RCB (10 1 to 10 2 of the containment |
1atmosphere per hour). The leakage rate to the environment considering failure

of the containment to isolate a ventilation supply or exhaust line (CDA
Classes 3 and 4) is estimated to be on the order of 10 1 to 10 2 of the con-
tainment atmosphere per hour, similar to the rates after overpressure failure.
Thus, for each release class, the volume of gases released during the estimated
100- to 200-hour period in which the sodium pool boils will be several times the
contaiiment volure.

Release to the RCB-

For the purposes of this analysis, head release fractions were selected as
indicated in Table J.3.

J-9
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Table J.3 Head release selected for source term analysis

Primary system Percent of core inventory * released from the
failure category head (%)

Xe-Kr I Cs-Rb Te-Sb Ba-Sr Ru La
\

III 100 3 3 1 1 0.1 0.1
IV 100 30 30 10 10 3 3

*See footnotes to Table J.2.

The fission product inventory remaining in the vessel af ter the head release
constitutes the pool inventory af ter vessel meltthrough. Pool releases were
estimated by considering the relative volatilities of the fission products
compared to sodium. Alkali metals such as cesium, for example, boil off at 10
to 20 times the rate of sodium vaporization. Halogens such as iodine form com-
pounds with sodium and, thus, are released from the sodium pool at a slower rate
than the sodium. The remaining semivolatiles and solids are released con-
siderably more slowly than sodium. Insignificant amounts of the nonvolatiles
(including fuel) are released to the RCB before cavity dryout.

Once the sodium pool has boiled off, the remaining dry debris will increase in
temperature and attack the concrete basemat. Additional release of a fraction
of the remaining fission products and fuel is then possible and may be exacer-
bated by sparging effects caused by the release of gases from the concrete
during thermal decomposition.

I i Deposition in the RCB
1

Deposition rates for particulate airborne fission products are a function af
the particle shape and size as well as concentration. Typical analysis fo.'
similar sodium aerosol conditions indicate deposition rates in a single chtmber
of between 0.5 and 1.0 per hour. Considering leakage rates between 10 2 a.id
10 1 per hour, therefore, indicates that between 1% and 20% of the particulate

i airborne fission products may eventually be released to the environment.* The
overpressure failure mode drops the containment pressure to 1 atmosphere, there-
by releasing 57% of its atmosphere. Because this release would not occur until

! about 24 hours after the head release and about 14 hours after pool boiling
begins, considerable deposition of the airborne material would occur. The re-
maining releases after overpressure relief are similar to those occuring after
containment isolation failure.

In addition to that in the RCB, further deposition would occur in the reactor
cavity and its vent system, in the annulus between the containment and confine-
ment (overpressure failure), and in the ventilation system (containment isolation

* Design leakage rates of 10 4 to 10 5 per hour correspond to 10 3 to 10 5
long-term release fractions. Filtered venting is 97% to 99% efficient.
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' failure). Each of these features presents a tortuous flow path and appreciable
surface area enabling condensation, plate out, and settling. The noble gases
are conservatively estimated (decay not included) to completely escape to the
environment for each CDA class. This is deemed appropriate because no deposi-
tion would occur and several exchanges of the RCB atmosphere would occur.

After considering the above factors, releases to the environment for each CDA
class were estimated for vessel head releases, pool releases, and dry cavity
releases. These three release components for each CDA class were then combined
into a single set of releases for input into the consequence model. The
results of this analysis are shown in Table J.2.

Comparison of Accident Sequence Frequencies-

The most probable class of CDA accident sequences is that in which containment )
systems function as designed, CDA Class 1. Releases to the environment would I

'

occur because of design leakage and controlled, filtered venting at about
24 hours af ter CDA initiation. The likelihood of this accident class is esti-
mated to be less than 10 4 per reactor year. For comparison, the doses asso- j

ciated with this accident class are not expected to exceed 10 CFR 100 guide-
lines." The primary system failure mode is unimportant for this sequence.

The two most probable classes of CDA accident sequences for which the doses are
expected to exceed 10 CFR 100 guidelines * are as follows. First, in CDA
Class 2, a CDA is_ initiated (less than 10 4 per reactor year), a primary system
f ailure of Category II, III, or IV (combined conditional f requency s 1) occurs,
and containment failure mode A, containment cooling or vent / purge failure
(leading to overpressure failure) at approximately 24 hours (less than 10 2 per
demand) follows. This class of CDA accident sequences corresponds to the FES
Class 9 accident. In the other of these classes, CDA Class 3, a CDA is initiated
(less than 10 4 per reactor year), a primary system failure of Categories II
and III (combined conditional frequency * 1) occurs, and containment failure
mode B, failure to isolate (less than 10 2 per demand) follows. Both of these
classes of CDA accident sequences would therefore have an estimated bounding
frequency of less than 10 6 per reactor year. Furthermore, the frequency of
10 6 per reactor year bounds each CDA accident class sufficiently such that
the combined frequency of the two classes is estimated to be less than 10 8 per
reactor year.

I

A less probable class of CDA sequences for which doses could exceed 10 CFR 100
guidelines, CDA Class 4, would be initiation of a CDA (less than 10 4 per year),
primary system failure Category IV (about 0.1 per demand), and containment
failure mode B, failure to isolate (less than 10 2 per demand). The event has
an estimated combined frequency of less than 10 7 per reactor year.

l

*The comparison to 10 CFR 100 guidelines is made here on an ad hoc basis to pro-
vide perspective regarding the relative severity of the various CDA classes.
The 10 CFR 100 guidelines were developed for siting analysis and are often
applied in design-basis accident analysis. They were not intended to apply to
Class 9 accidents. Throughout this appendix, dose comparisons to 10 CFR 100
guidelines are made on the basis of realistic calculations for CDAs.

;

|
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These CDA sequence classes correspond to releases to the environment of four
different magnitudes, and their probabilities represent an estimate of the

,frequency of each release mode.

The CDA sequence classes and their releases to the environment are summarized
as percentages of the core inventories in Table J.2. Table J.4 gives the
inventory of activity of radionuclides in the CRBRP core at the time of shut-
down. The first class in Table J.2, which involves no containment failure, is .

expected to produce doses not exceeding the guidelines of 10 CFR 100. The
t

second class in the table corresponds to the FES Class 9 accident sequence.
Although the sequences represented by the third and fourth classes would
involve earlier releases than the FES Class 9 accident, it is not expected that
they would involve risks (product of probability and consequences) signifi-
cantly different from the FES Class 9 accident risk. '

(3) Atmospheric Pathway Risks

The potential atmospheric pathway radiological consequences of these accidents
have been calculated by the consequence model used in the RSS (NUREG-0340)
adapted and modified to the CRBRP site. The model used 1 year of site meteoro-
logic data, projected population for the year 2010 extending throughout a i

radius of 563 km (350 mi) from the site, and habitable land fractions within
the 563-km (350 mi) radius. The essential elements of the atmospheric pathways
model are shown in schematic form in Figure J.1.

1

To obtain a probability distribution of consequences, the calculations were
performed assuming the occurrence of each accident-release sequence at each of
91 different " start" times throughout a 1 year period. Each calculation '

utilized 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, because early evacuation -

,

and relocation of people would considerably reduce the exposure from the radio-
active cloud and from the contaminated ground in the wake of the cloud passage.
The evacuation model used has been revised from that used in the RSS for better
site-specific application. The quantitative characteristics of the evacuation
model used for the CRBRP site include conservative estimates of key parameters.
These estimates were made by the staff because the applicants' estimates are in
a preliminary state of preparation. Included among the key parameters was the
assumption of a 12-hour delay in starting evacuation af ter operator identifica-
tion of a severe accident.

There normally would be some facilities near a plant- such as schools or hospitals
--where special equipment or personnel may be required to effect evacuation, and;

there may be some people near a site who may choose not to evacuate. Several
, facilities of this type have been identified near the CRBRP site, such as the
! Loudon County Memorial Hospital, Roane County High School, and facilities related

to national security. Therefore, actual evacuation effectiveness could be greater
or less than that characterized but would not be expected to be significantly
less.

|

|
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Table J.4 Activity of radionuclides in the CRBR reactor
core at 1121 MWt

Radioactive inventory
Group /radionuclide in millions of curies Half-life (days)

*
A. NOBLE GASES

Krypton-85 0.1 3,950
Krypton-85m 5.0 0.183
Krypton-87 8.0 0.0528
Krypton-88 11.4 0.117
Xenon-133 52.3 5.28
Xenon-135 56.5 0.384

B. 10 DINES

Iodine-131 30.0 8.05
Iodine-132 40.8 0.0958 '

Iodine-133 51.5 0.875
Iodine-134 54.7 0.0366
Iodine-135 50.4 0.280

C. ALKALI METALS

Rubidium-86 0.14 18.7
Cesium-135 0.66 750
Cesium-136 2.7 13.0
Cesium-137 1.7 11,000
Sodium-24* 17.4 0.63

,

0. TELLURIUM-ANTIMONY

Tellurium-127 3.7 0.391
Tellurium-127m 0.54 109 |

'

Tellurium-129 9.7 0.048
Tellurium-129m 2.7 34.0
Tellurium-131m 4.5 1.25
Tellurium-132 40.0 3.25

E. ALKALI EARTHS

Strontium-89 16.0 52.1
Strontium-90 0.7 11,030
Strontium-91 21.0 0.403 ,

Barium-140 42.0 12.8 1

i

| F. NOBLE METALS

Molybdenum-99 46.6 2.8
Technetium-94a 40.3 0.25

|
Ruthenium-103 52.6 39.5

* Sodium-24 (in toe coolant) was represented by cesium-136 in the
consequence analysis using the CRAC code.
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Table J.4 (Continued)

Radioactive inventory
Group /radionuclide in millions of curies Half-life (days)

F. N0BLE METALS (Continued) <

Ruthenium-105 38.5 0.185 |

Ruthenium-106 19.6 366
Rhodium-105 38.5 1.50

G. RARE EARTHS, REFRACTORY
OXIDES, AND TRANSURANICS

Yttrium-90 0.71 2.67
Yttrium-91 20.4 59.0
Zirconium-95 36.2 65.2
Zirconium-97 40.9 0.71
Niobium-95 34.8 35.0
Lanthanum-140 42.2 1.67
Cerium-141 42.9 32.3
Cerium-143 34.8 1.38
Cerium-144 20.2 284
Praseodymium-143 34.8 13.7
Neodymium-147 17.0 11.1
Neptunium-239 1100 2.35
Plutonium-238 0.38 32,500 |
Plutonium-239 0.11 8,900,000
Plutonium-240 0.10 2,400,000
Plutonium-241 13.0 5,350
Americium-241 0.16 150,000
Curium-242 14.0 163 i

Curium-244 0.01 6,630

Note: The above grouping of radionuclides corresponds to that in
Table J.2.

The other protective actions include: (1) either complete denial of use
(interdiction), or permitting use nnly at a sufficiently later time af ter
appropriate decontamination of foodstuffs such as crops and milk, (2) decontami-
nation of severely contaminated environment (land and property) when it is ;

considered to be economically feasible to lower the levels of contamination to I
protective action guide (PAG) levels, and (3) denial of use (interdiction) of
severely contaminated land and property for varying periods of time until the
contamination levels are reduced by radioactive decay and weathering so that
land and property can be economically decontaminated, as in (2) above. These
actions would reduce the radiological exposure to people from immediate and/or
subsequent use of or living in the contaminated environment.

;
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Early evacuation of people from the plume exposure pathway zone (EPZ) and other
protective actions as mentioned above are considered essential sequels to
severe nuclear reactor accidents involving significant release of radioactivity
to the atmosphere. Therefore, the results shown for CRBRP include the benefits
of these protective actions.

There are uncertainties in each facet of the estimates of consequences (see
Figure J.1) and the error bounds may be as large as they are for accident prob- .

abilities. The results of the calculations, based on conservative assumption
of a 12-hour delay in evacuation, are summarized and compared with those for '

the Midland plant (LWR) in Table J.5 as expectation values, or averages of en-
vironmental risk per year of reactor operation. These averages are instructive
as an aid in the comparison of radiological risks associated with potential
CRBRP accidents and those risks calculated for recently evaluated LWRs (such as
Midland) for which calculations of radiological risks were made in essentially
the same manner. The table shows the average risk associated with population '

dose, early fatalities, latent fatalities, and costs of protective actions and
decontamination.

Table J.5 A comparison of average values of environmental
risks due to selected CRBRP accidents with those
for the Midland plant

Environmental risk CRBRP Midland
(per reactor year) (1121 MWt) (2552 MWt)

Population exposure

Person-rems within 80 km 3.9 26
Total person-rems 5.5 130

Early fatalities 6.7 x 10 6 1.5 x 10 5

Latent cancer fatalities
All organs excluding thyroid 0.3 x 10 3 7.2 x 10 3
Thyroid only 0.04 x 10~3 1.8 x 10 3

Cost of protective actions $690* $4,800*
and decontamination

*1980 dollars

The population doses and latent fatality risks may be compared with the popula-
tion doses for normal operation given in Table 5.13 of the FES. The comparison
shows that the accident risks are comparable to operating risks.

For perspective and understanding of the meaning of the early fatality risks,
6.7 x 10 6 early fatalities per reactor year total for all the population, the
staff notes that to a good approximation the population at risk within about
16 km (10 miles) of the plant is expected to be about 80,000 persons in the

J-16
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year 2010. Accidental fatalities per year for a population of this size, based
upon overall averages for the United States,* are approximately 18 from motor
vehicle accidents, 6.2 from falls, 2.5 from drowning, 2.3 from burns, and 1.0
from fire arms.

In particular, the presence of the large quantity of sodium as the CRBRP coolant
would significantly affect the behavior of the radionuclides released from the
CRBRP core. A large quantity of sodium chemically and physically combined with
the radionuclides released from the core would contribute to agglomeration and
settling of the radionuclides in the containment, thereby reducing the fractions
of radionuclides released to the atmosphere. On the other hand, the sodium
activation products would also be released to the atmosphere along with the
core and structural radionuclides. This contribution of sodium to the
atmospheric release of radionuclides, and hence to the radiological risks of
postulated severe CRBRP accidents, has been considered.

The CRAC consequence model used by the staff does not, at present, account for
the consequences of sodium-24. In lieu of Code modifications, the staff has,
therefore, used a surrogate from the list of nuclides presented in Table J.4 to
represent the radioactivity of sodium-24. A comparison of the dose conversion
factors of sodium-24 with those of the other alkali metals in Table J.4 showed
a good comparison between the radiotoxicity of sodium-24 and cesium-136. Ac-
cordingly, the consequence analysis has been revised by increasing the cesium-
136 source inventory by the amount equivalent to sodium-24 in the CRBRP coolant.
The results of this analysis indicate that the radioactive sodium release does
not significantly increase the calculated consequences of accidents and, there-
fore, does not increase the risk arising from CRBRP accidents. The aerosol
agglomeration effects of sodium, however, are expected to reduce the quantity
of radionuclides released to the environs in an accident involving sodium
release. Table J.5 summarizes the expectation values (point estimates) of risk
calculated for the CRBRP plant.

In addition to the average values of the annual risks summarized in Table J.5,
the distribution of the probability of the impacts of early fatalities, latent
fatalities, and economic costs, as calculated with the CRAC code, are also pre-
sented in Figures J.2, J.3, and J.4 to give an added probabilistic perspective

| of the CRBRP risks.

Figure J.2 shows the probability distributions for early fatalities representing
radiation injuries that would result in fatalities within about 1 year after
the exposure. The relatively flat shape of the curve for X < 10 indicates that

,

l if one person were to receive a lethal dose as a result of a severe accident,
there is an approximately equal likelihood that about 10 persons would also
receive such a lethal dose. The probability of substantially more than 10
fatalities, however, drops by orders of magnitude, and the staff calculates an
exceedingly low probability of I chance in 10 billion per year of 30 or more
fatalities.

* Based on risk to individual in "CONAES Final Report," National Research
Council, Chapter 9, pp. 577-534, 1979.

i
1
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,

Figure J.3 provides 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 of 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.

Figure J.4 shows the probability distribution for costs of offsite mitigating
actions for severe CRBRP accidents. This calculation is based on the RSS '

economic consequence model, described in detail in Section 12 of Appendix VI of 1

WASH-1400 (NUREG-75/014). It shows that at the extreme end of the accident
spectrum the costs of adverse health effects mitigation could be higher than a
hundred million dollars.

(4) Liquid Pathways ,

Surface water hydrologic properties at CRBRP should be similar to those used i

for the Liquid Pathways Generic Study (LPGS) small river site, which was based
on the Clinch-Tennessee-0hio-Mississippi Rivers system, although the river uses i

and populations in the LPGS (NUREG-0440) were based upon national averages and
have not been directly compared to the CRBRP. The groundwater characteristics
at Clinch River do not indicate any unusually adverse transport characteristics.

Additionally, the CRBRP is a considerably smaller plant than the LPGS case
(CRBRP is 1121 MWt vs. 3425 MWt assumed for the LPGS), and contrary to the LWR
characteristics, CRBRP does not contain any large storage of water that could
serve as a potential " prompt source" to the environmental liquid-pathways.
Therefore, only 1he radioactive material leached from the core debris by the
local groundwater is likely to be transported to the Clinch River. This source
was found in the LPGS to be considerably smaller than the " prompt source."

| Therefore, based on the preliminary appraisal of the liquid pathways, the staff
concludes that the liquid pathways impacts of CRBRP would be probably smaller,

than those for the LWRs analyzed in the LPGS small river site case.
|
| (5) Other Economic Risks

,

i There are economic impacts and risks other than environmental risks that can be
! given a monetary value. These are accident impacts on the facility itself that |

| result in added costs to the public, primarily taxpayers. These costs would be
for decontamination and repair or replacement of the facility and for replace-
ment power. Although it is possible that the facility would simply be decom-
missioned rather than restored following a serious (core-melt) accident, an
assumption-of restoration is considered conservative (high cost) in reflecting
the cost impact of an accident. If the worth of the facility at the time of an
accident is perceived to be less than the cost of restoration of the facility, .

'then presumably the facility would not be restored and the cost impact would be
less than the restoration cost, so that use of the restoration cost would rep-
resent a high side estimate. Because the worth of the CRBRP facility is pri-
marily in the nature of research and development, the actual value cannot be

| quantified any more accurately than it would be perceived at the time. ;

I
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Experience with such costs is currently being accumulated as a result of the
Three Mile Island accident. Although CRBRP is considerably smaller in
electrical output than the Three Mile Island plant, the physical size and
complexity of the CRBRP is comparable and the cost of decontamination and
restoration is estimated to be about the same as that for Three Mile Island.
If a Class 9 accident occurs during the first full year of CRBRP operation
(1990), the economic penalty associated with the initial year of the unit's
operation is estimated at $2470 million for decontamination and restoration,
including replacement of the damaged core. This is based on a $952 million i

value in 1980 dollars as reported to Congress by the Comptroller General
(1981). The $352 million in 1980 dollars has been escalated at 10% to 1990. i

Although property damage insurance would cover part of this, the insurance is
not credited because the insurance payment times the risk probability would
theoretically balance the insurance premium. >

In addition, the staff estimates average additional production costs of $27
million (1990 dollars) for replacement power during each year the CRBRP is
being restored. This is based on the applicant's net projections of operating !

savings during the first 6 years of operation, discounted at 10% to 1990. As- i
Isuming the nuclear unit does not operate for 8 years due to shutdown, the~ total

additional replacement power cost should be approximately $220 million in 1990
dollars.

.

The probability during each year of the unit's service life of sustaining a
total loss of the original facility as a result of a disabling accident is i

taken from Table J.2 as 1.0 x 10 4 Multiplying the previously estimated costs *

of $2690 million for an accident to the CRBRP during the initial year of its
operation by the above 1.0 x 10 4 probability results in an economic risk of ;

approximately $270,000 (in 1990 dollars) applicable to the CRBRP during its
first year of operation. This is also approximately the economic risk (in 1990 |
dollars) to the CRBRP during the second and each subsequent year of its opera-
tion. Although the CRBRP would depreciate in value such that the economic
consequences of an accident become less as the unit becomes older, this is ,

considered to be offset by a higher cost of decontamination of the unit in the j
'later years.
1

(6) Uncertainties

The foregoing estimates of frequencies and risks associated with the CRBRP have
included allowances for uncertainties. For example, unavailability estimates
for shutdown and heat removal systems have been set high enough to include;

allowances for potential common cause failures. However, the risks from
sabotage or from external natural events such as earthquakes, tornadoes, and
floods beyond design bases for such events are difficult to quantify. This
situation is generic to LWRs and advanced reactors such as the'CRBRP. NRC is

:presently devoting significant effort to developing methods for quantifying
risks from such events. Compliance with current NRC siting, structural, and
seismic design criteria and with 10 CFR 73 for physical security provides as-
surance that reactor related risks from external events and sabotage are
adequately low. The CRBRP design will be required to meet all these criteria.
Risks and the uncertainties in risks from the CRBRP related to sabotage and to ,

external events are not expected to differ significantly from such risks and I

their associated uncertainties at LWRs.
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A potential containment failure mode not quantified in Table J. 2 involves
early containment failure and release caused by either a spray fire or missile
generated from a very energetic CDA. The staff will review the potential for
CDA energetics to ensure that necessary design enhancements of the primary cool-

f ant system are incorporated so that the probability of primary coolant system
failure as a result of physically reasonable core rearrangement of sodium, clad-
ding, or fuel will be very small. However, because it is possible to hypothe-
size nonmechanistic and speculative coherent and rapid core reconfigurations
leading to high reactivity ramp rates, high energetics cannot be entirely pre-
cluded. Quantification of the frequency of this very improbable nonmechanistic
event would involve such large uncertainties that the results would have no
real meaning.

The estimated probabilities of severe accidents for the CRBRP do not depend in
a significant way on the Reactor Safety Study (RSS), which was published in
1975. However, the RSS has been reviewed to gain the following perspective
regarding representative system unreliabilities and general aspects of
methodology and uncertainties:

In July 1977, the NRC organized an Independent Risk Assessment Review Group to
(1) clarify the achievements and limitations of the Reactor Safety Study, (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 in September 1978.
This report, commonly called the Lewis Report, contains several findings and
recommendations concerning the RSS. Some of the more significant findings are
summarized below: 1

(1) A number of sources of both conservatism and non-conservatism in the prob-
ability calculations in the RSS were found which were very difficult to i

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 it 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
itself 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. These findings have been considered in evaluating the potential
risks from CRBR.

In the consequence calculations, uncertainties arise from a simplified analysis
of the magnitude and timing of the fission product release, from possible varia-
tions in the core composition (see Appendix D), from uncertainties in calculated
energy release, from radionuclide transport from the core to the receptor, from
lack of precise dosimetry, and from statistical variations of health effects.

J-23

_ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ __ _ _ _ _ _ - _



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

l

One area given considerable recent thought with respect to uncertainty is
,

atmospheric dispersion. Although recent developments in the area of atmospheric 1

dispersion modelling used in CRAC (the computer code developed in the RSS) )
indicate that an improved meteorological sampling scheme would reduce the i

uncertainties arising from this source (including the effect of washout by I
lprecipitation), large uncertainties would still remain in the calculations of

radionuclide concentrations in the air and on the ground from which radiological
exposures to an individual and the population are calculated. These uncertaint- |
ies arise from lack of precise knowledge about the particle size distribution I
of the radionuclides released in particulate forms and about their chemical
behavior. Therefore, the parameters of particulate deposition which exert
considerable influence on the calculated results have uncertain values. The
vertical rise of the radioactive plume is dependent on the heat and momentum
associated with the release categories, and calculations of both factors have
considerable uncertainty. The duration of release which determines the cross-
wind spread of the plume is another example of considerable uncertainty. Warning
time before evacuation also has considerable impact on the effectiveness of
offsite emergency response; and this parameter is not precisely calculated
because of its dependence on other parameters. (e.g., time of release) which
are not precisely known.

The state-of-the-art for quantitative evaluation of the uncertainties in the
probabilistic risk analysis such as the type presented here is not well
developed. Therefore, although the staff has made a reasonable analysis of

'

the risks presented herein, there are large uncertainties associated with the
results shown. It is the judgment of the staff that the uncertainty bounds
could be well over a factor of 10 and may be'as large as a factor of 100, but ;

'

is not likely to exceed a factor of 100.

'

Accidents involving LMFBRs include those at EBR 1 and at Fermi 1; these
accidents did not result in any significant release of radionuclides. The
Fermi 1 accident' led to design improvements to reduce the risk of such -
accidents at CRBR. The accident at EBR 1 occurred during an experiment; CRBR
will not be used for such experiments. 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.
It should also be noted that the Three Mile Island accident has resulted in a
very comprehensive evaluation of reactor accidents like 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 staff investigations and task forces. A

comprehensive "NRC Action Plan Developed as a Result of the TMI-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 Preparedness and Radiation Effects; Practices and
Procedures; and NRC Policy, Organization, and Management. The action plan
presents a sequence of actions, some already taken, that result in a gradually
increasing improvement in safety as individual actions are completed. The,

| CRBRP will receive the benefit of these actions.
!

i
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J .1. 3 CONCLUSION

The foregoing sections have evaluated the environmental impacts of severe
accidents, including potential radiation exposures to the population as a ;

whole, the risk of near- and long-term adverse health effects that such ex- |
posures could entail, and the potential economic and societal consequences of :

accidental contamination of the environment. The assessment of environmental l

Irisk of accidents, assuming reasonable protective action, provides perspective
on the overall risk from CRBRP accidents in comparison with those from LWRs.
From this comparison, the staff concludes that CRBRP accident risks would not
be significantly different from those of current LWRs. The analysis confirms
the FES conclusion that the accident risks at CRBRP can be made acceptably low.

,
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impset statement may be obtained on %e NRC has considered the question
request from the Director, Division of of alternative sites in all ofits NEpA
TechnicalInformation and document reviews of applications to construct and
Control Copies of the value/ impact operate nuclear power plants. As in
statement may be examined in the most situations, however, the type and
Commission's Public Document Room at nature of the review has evolved over
1717 li Street NW., Washington. D.C. the years. Until recently, the NRC's
Pu meme CONTM review of the a!!emative site question
Dr. Jerry R. Khne, Environmental has focused rimarily on the qualities of'

Engineering Branch, Office of Nuclear the pmpose site;i.e. a review that
Reactor Regulation, U.S. Nuclear focuses on the ,*]ndu, cts of an
Regulatory Commission. Washington, appilcant's site selection process. The
D.C. 20555, telephone (301) 492-8251 NRC typically did not initiate an ,s siteextensive review of the applicantsuret.ansasf7ARY INFORedATIOpc

selection process and alternative site
L Foreword unless substantialinferior qualities were

- _ NEPA and NRC's environmental
identified at the applicant's proposed
site. However, the NRC has recently and

regulations in to CFR Part 51 have many dramatically expanded its review of theNUCLEAR REGULATORY provisions that shape the NRC's
COMMISSION environmental reviews for nuclear applicant's site selection process and

procedures, as well as its review of the
10 CFR Part #.. power plants, but the basic underlying scope and depth of the detailed

j
e aspect is the consideration of

alternatives. There are four distinct and
investigation of alternative sites.

Licenalng and Regulatory Policy and
Procedures for Environmental different areas of NRC decisionmaking The NRC believes that the experience

that involve alternatives, as described gained in past and recent reviews of I
Protection; AlternatNe Site Reviews

below: nuclear power plant sites should permit i
codification of the lessons learned into !Aosmcy:U.S. Nuclear Regulatory 1.One decision that must be made is an intelligible, intelligent, and |Commissian, whether additional baseload generatin8 environmentally sensitive rule that '

Acreoec Proposed rule. capacity need be provided. In other
words NRC considered the "no action"

governs the NRC review of alternative
sussiaARY:The Nuclear Regulatory attemative, which includes sites. While it is true that many of the
Commission is proposing to amend its consideration of conservation of energy. issues that would be addressed by a rule

on alternative site reviewe could also beregulation in to CFR Part 51 to prtwide
2. A second decision that must be addressed more informally by issuanceprocedures and performance criteria for made by the NRCis whether nuclear of regulatory guides And standardthe review of alternative sites for

nuclear power plants under the National fueled generation is an acceptable review plans and litigated in individual
Environmental Policy Act of1900 choice or whether other types of energy cases, some issues, particularly issues
(NEPA). The proposed rule provides for sources e.g., coal, are superior- relating to notice and timing of public
(a)information requirements for 3. A third NRC decision is whether the participation, can only be adequately
rpplying for an alternative site review proposed site is acceptable.This addressed by rule. In addition, a
by the Commission,(b) timing of particular decision involves the comprehensive rule addressing review
Commission review,(c) region of consideration of alternative sites; of attemative sites will promote public

consideration of reasonable ma'or
sites, (d) criteria for the selection of miti.gation measures that might be

understanding of and participation ininterest to be considered in selecting
the NRC review of alternative sites. The

sites (e) criteria for comparing a employed to make environmental proposed rule would:
proposed site with alternative sites, and impact acceptable at the candidate sites, 1. Provide for more effective public
(f) requirements for reopening an such as the type of cooling system that participation by implementing
citernative site decision. It is also should be employed at a particular site;
proposed that minor amendments be and consideration of the costs of such

procedural changes that: (a) require
earl notification of the public of an

made to to CFR Part 2 and to CFR Part
major mitigation measures, as well as appkcant's choice of a proposed site and

50 t) reflect the pmvisions of the any major costs that might be required its alternatives; (b) permit an early
proposed rule. Public comment is to make the site acceptable from a review of the alternative site question
requested on the proposed rule. on safety standpoint. apart from other early site review
whether safety matters including 4. A fourth type of decision thatis issues; and (c) provide explicitly for
emergency response capability should made involves whether other types of consideration of candidate sites
be admlited as issues to alternative site mitigation measures are warranted that proposed by other parties that meet
reviews, and on the value/ impact normally would be of little imbortancecertain criteria and are proposed in a

to site selection, but may still e timely fashion.statement supporting the proposed rule.
Important from the standpoint of 2. Provide for greater predictability inDAfte: Comments are due on or before mWmW to the extent reasonable. the licensing'pmcess by (a) prescribingJune 9,1980, any residual adverse environmental criteria for determining when a region ofAponessss: Interested persons are impact that likely might be incurred interest of sufficient size has been

invited to submit written comments and during the construction or operation of considered; (b) prescribing criteria forsuggestions to the Secretary of the the plant. Judging whether candidate sites are
Commission, U.S. Nuclear Regulatory The proposed rulemaking focuses on among the best that could reasonably beCommission, Washington, D.C. 20555, the third type of NRC's environmental found;(c) prescribing the basicAttention: Docketing and Service decisions-Le., the question of standards for comparing the proposedBranch. Single copies of the value/ alternative sites,

site to the alternative cites: and (d)

K'-l
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providing criteria for reopening the in accordance with an ongoing The NRC reahres that implementation
alternative site question after a previous Commission review of siting pohey will not, and should not, remove the

NRC decision has been rendered on this which will be the subject of an advance controversy over the question of

subject notice of miemaking in the immediate altemative sites. W question rightfully
The basic forces motivating the future. is a controversial one that eucits high

development of the proposed rulemaking To assist in the CommWe pubhc interest.%e purpose of the rule
consideration of this question on is not to eliminate this controversy, butare:

1. %e necessity to protect the population and related questions and as to focus it on factors of critical
environment from unduly adverse part of this proposed rulemaking on importance to the protection of tie
environmental impacts, recognizing that alternative sites, pubhc comment is enviromnent.
the siting of a large, nuclear generatin8 requested at this time on whether safety ,

facility will result in some adverse issues, including emergency response IL Background

impact regardless of where it is sited. capability, should be admitted in the NEPA requires the study and
Unduly adverse environmental impacts review and dedstonmaking on development of alternatives to any
are an understrable cost to society. attemative sites; and if so, how. At least major Federal action that would

2. The realization that (a) reasonable two alternatives exist with regard to this significantly affect the quality of the
bounds may be placed on the search for question: human environment.%e procedure for
alternative sites without compromising 1. Establish, in a public rubmm% doing this must be an integral part of the
environmental protection, and (b) the exclusionary safety standards that must planning and decisiemaine processes
NRC's informational needs require the be met in order to have an acceptable of Federal agencies.10 CFR I' art 51
applicant to make a significant site. Safety issues would not be establishes the NRC's licensing and
commitment of resources at the considered in subsequent review of regulatory policy and procedures under
proposed site. As a general matter these alternative sites, since sodi standards NEPA and requires that vach applicant
costs are ultimately borne by the rate- would be set sufficiently conservative for a permit to construct a nuclear
payer and the taxpayer. that the residual radiological risk to the power plant discuss in an

3. The fact that it is in the public environment would be small and would Environmental Report " Appropriate
interest to attempt to develop written. be sufficiently similar to the residual Alternatives" to 6e proposed facility,
understandable NRC review and risk at other reasonable sites in the Ainong the primary alismatives to be
decisional criteria that provide for the region that an obviously superior considered, once the need for a nuclear
necessary protection of important alternative would likely not exist; la, facility has been established, are
environmental qualities: 1.e., criteria that these differences in residual radmlogical alternative sites for the facility.
are sensitive to the factors that would impacts would not weigh heavily in a De assessment of attemative sites for
significantly and adversely impact the NEPA-type cost-benefit balance. Such d
environment, yet still reasonably bound acceptance standards might include, for [g", j','x ,"nd di cul t s fort e
the consideration of altematives to example, reasonable limits on 8pplicant, the NRC staff, and all parties
permit a rational and timely decision population density distances to towns in the process. Issues related to

and cities, distances to airports and alternative siting have been a majorabout the sufficienebof analysis.Considering the a ve points, it other manmade hazards, and distances s uru of cetroversy in a umW d
should be noted that the proposed rule to capable faults. cases imoking construction permits for
is environmentally based, but it does 2. Establish, in a public rulemaking. nuclear power plants.The NRC has
provide for other considerations (such exclusionary safety standards that must observed that there are some recurring
as cost) to bound in a reasonable be met, but also provide for indusion of issues at the heart of the controversy. |manner the search for candidate sites. these safety issues in the consideration The Commission believes that these
The NRC fully realizes that an applicant of alternative sites even when the sites ;

recurring issues can and should be
does consider other factors in its site meet these criteria. Such criteria may or

res Ived on a generic basis. |selection process.nese factors are may not be the same numerically as
important to the applicant because they those addressed in 1 above.De An NRC study group seeking to

affect the economics and technical rationale of this altemative rests on the identify ways to improve the

merits of the project and because many view that even when a safety-related effectiveness of NRC nuclear power I
I

of these parameters affect reactor safety characteristic (e.g., population density) plant licensing procedures

and thus must be reviewed and found does not render a site unacceptable in recommended in June 1977 (see NUREG-
acceptable by the NRC during the safety any absolute sense, it may nevertheless 0292, " Nuclear Power Plant Licensing:

review process. De NRC sees no basic involve sufficient residual risk to justify Opportunities for Improvement") that.
,

incompatibility between the attempts to do better.ne alternative among other measures, rulemaking j

environmentally-based rule proposed sites evaluation process is suited to a should be considered for the generic i

here and the fact that the applicant must determination of how well one can resolution of attain issues presently

realistically consider other, equally ressonably do in the particular area litigated in Individuallicensing
important, parameters in its formulation under consideration, since the process Proceedings. An interim policy

of a reasonable and effective site would illuminate specific alternatives. statement on generic rulemaking was

selection process. Also,it should be As an option, a second set of more published in the Federal Register on

noted that the proposed rule (Section conservative criteria might also be December 14,1978, with a 90. day period

VI.2.b.(7)) includes threshold population established which,if met, would not for public comment ending on March 12,

criteria that are the same as the require that safety issue to be included 1979. Additional technical detail on the
numerical values for population denalty in the consideration of altemative sites, ten issues identified by the staff for

contained in Regulatory Guide 4.7 With respect to population density, possible rulemaking was provided in
" General Site Suitability Criteria for alternative 1 above would seek to obtain NUREG-0499, "Preliminney Statement

Nuclear Power Stations." This is a similar result as altemative 2. Le. on General Policy for Rei d%to
reflective of past staff practice. acceptance thresholds, set in liftht of Improve Nuclear Power Plant
}{owever, these criteria may be changed population density and dishibution. Licensing."

l
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One of the ten issues proposed by the the Commission's staff in a value/ of alternative sites in response to an
stiff for consideration in generic impact statement. actual submittal for such a review.

** 8 ' ng
od ogy a M I at{s !!I.The Role of NRC and Others in the A. Information Requiremente

Considerations of Alternative Sitesrequirements. Recognizing the need for y ggg g,g
further clarification of this issue, the The NRC has the statutory
staffissued Supplement No.1 to responsibility to review applications for 1. Statement o/ Rule. Air applicant is

e e Cs wi a not1ce ofNUREG-0499. a staff report entitled the construction and operation of
, g ,,

General Considerations and Issues of nuclear power plants. It must assure the
Significance on the Evaluation of eccuracy and relevance of constmetion permit (CP) for a nuclear

Alternative Sites for Nuclear Generating environmental information, perform the Wer plant either at least three months

Stations Under NEpA." The n afor mvironmental analyses, and make the . fore tendering of a CP application

pu ose of the report was to ~ ovide 'ecision to accept or reject a site. In requesting an early review of the

ad ionalinformation to mm bers of strying out its responsibilities, the NRC attemative sites issue (pursuant to
the public, industry, and other uoes not select sites or participate with 12.101 and subpart F of to CFR Part 2)

governmental agencies who intended to 'he applicant in selecting a proposed or 3 months prior to beginning the
au . However, the NRC is the lead detailed studies on the proposed site,comment by March 12,1979. rm issues d e

alternative siting. Federal agency under NEPA for carrying whichever comes first. The notice of
In addition, the NRC conducted a out the NEPA mandate that alternative intent will identify the location. cooling

workshop to actively seek out comments sites be considered in connection with water sources, and physiographic unit of
on the alternative sites issue. This nuclear power plant licensing. the proposed and alternative sites, as
workshop provided invited ne NRC may give appropriate well as describe the anticipated
representatives from industry. State and deference to other Federal agency generating capacity, the number of
Federal government, pub!!c interest expertise in the assessment of certsin generating units, and the types of
groups, and others the opportunity to impact, e.g., U.S. Environmental condenser cooling systems that would
scrutinize and comment on the NRC Protection Agency expertise in be used.
staffs most recent thinking on the issue evaluating aquatic impacts. The 2. Relationship to Pn'sent Pmetice.
of alternative si'es. Commission has also stated that "the Present NRC rules do not require

Comments and feedback received fact that competent and responsible submittal of such a notice, and present
from the workshop participants and State authority has approved the practice does not yield the information
observers, and those received from the environmental acceptability of a site or on cooling systems or alternative sites
public review of Supplement 1 to project after extensive and thorough at the times specified.
NUREC-0499, have been considered in environmentally sensitive hearings is 3.Needfor Action. Early public
the development of the proposed rule on properly entitled to ' substantial weight' notification is needed to allow the
alternative sites. in the conduct of our own NEPA public to become aware of the project.

This proposed rule sets forth the analysis." Public Service Company of to identify their concerns and to express
resultant NRC policy regarding the New Hampshire, et al. (Seabrook those concerns in advance of significant
evaluation of alternative sites for Station. Units 1 & 2) 5 NRC 503 at 527 financial commitments by the applicant
nuclear power plants under NEPA. The (1977). Additionally, consideration is and at a time when due consideration of
proposed rule is intended to (1) fulfill the given to other information developed by their concerns would not result in
NEPA objectives of ensuring that State, regional, and local agencies (such unacceptable schedule delays.
environmental factors have been fully as land or water use plans). 4. Rationale and Discussion. After
considered in NRC decisionmaking; (2) The proposed rulemaking represents receiving a notice ofintent as requiredt

'

reduce uncertainty and delay in the no change in the above stated present by the rule, NRC would publish the
decisionmaking process:(3) reduce practice. information received in the Federal
Federal paperwork in NEPA statements; Register and in newspapers local to theIV* The Prop' sed Rule
and (4) limit alternative site review to sites identified. This would assure that
relevant and material issues. The basic A rule must address those elements of potential public participants have
objzctive of this rule is to provide for a the alternative siting process that are sufficient time prior to the NRC review
meeningful, rationale, understandable, generic in nature and likely to recur in to prepare meaningful information to be
and stable NRC review and all or many of the cases likely to be considered early in the licensing
drcisionmaking process that will both encountered. In formulating the process. This provision is in direct
raisonably protect environmental proposed rule, the staff identified six response to a recommendauon from
values and yield a timely decision. major issues associated with alternative several workshop participants.

The intent of this proposed rule is to site consideration.These are (1) For situations where, on the effectivei

astablish procedural and performance information requirements. (2) timing, (3) date of thfe rule, a future applicant has
critzria for the identification and region of interest, (4) selection of already begun or is about to begin
svaluation of alternative sites for candidate sites,(5) comparison of the detailed, long-term investigations on a
nuclear power plants. Controversy with proposed site with the alternative sites, site likely to be proposed subsequently
regird to the issue of alternative sites and (6) reopening of the alternative sites to the NRC as a site for a nuclear power
will not and should not be eliminated. decision. plant, such a future applicant must
%fs proposed rule will however, focus The following sections provide a provide a notice of intent within three
tha controversy on whether criteria statement of each element of the months following the effective date of
important to environmental protection proposed rule, describe its relation to this rule.
havs indeed been met. present practice, and discuss the need

ne NRC has considered the values for the rule and rationale for each A.2. Reconnaissance Levellnfonnotion
end impacts of rulemaking and of element of the rule.The elements of the 1. Statement of Rule. Reconnalsaance
alttrnative actions.These rule are organized to reflect the logic level information. i.e., information or
considerations have been put forth by and .bronology of a noemal NRC review analyses that can be retrieved or
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genarsted without the performance of detailed site-specific investigations and resources to the proposed site. If a
new, comprehensive site-specific analyses on all candidate sites normally favorkble decision is made on the
investigations. is normally adequate as a would not be justified with respect to alternative site question, the applicant
basis for identifying candidate sites and any marginalimprovement in could then commit the funds necessary
for selecting a proposed site, environmental protection. There was to perform early site-specific studies of

Analysis of the state of candidate substantial discussion during the environmental and safety matters with a
sites may address other aspects of siting workshop on the applicability of greater degree of confidence that the
that are important to the applicant's reconnaissance level information to proposed site will not subsequently be
decision but mut address the following alternative site analyses. Many rejected in favor of an alternative.
subjects that are important to the NEpA workshop participants emphasized that 4. Rationale ondDiscussion. A two- !
reviews: hydrology, water quality and the term " reconnaissance level stage early site review process is
availability, aquatic and terrestrial information" should not be interpreted permitted to provide incentive for an
biological mources, land use. to mean the reliance on limited data and early review of the alternative site
transmission requirements, subsequent superficial analyses. Such question. In this way an early decision
socioeconomics. populstion distribution an interpretation is not intended, thus could be arrived at on alternative sites,
and density, facility costs, institutional the proposed rule has been drafted to after which the applicant could expend
constraints, and public concerns where ensure that this misinterpretation will the necessary resources for detailed
such have been provided to the not occur. site-specific studies and apply at a later
applicant or NRC in writing. date for the remainder of a full early site

2. Relationship to Pment Pmetice. B' 77mI"8 review.Thus,less of the applicant's
Present practice is that the analysis of 1. Statement ofRule. Under the resources would be placed at risk prior
alternative sites is normally based upon proposed rule an applicant may submit to an NRC decision on alternative sites,
readily available, reconnaissance level the proposed and alternative sites for and yet the applicant and the public
information such as provided by NRC evaluation as part of a full would ultimately be able to achieve all
scientific literature, reports of construction permit review either early of the ultimate benefits of an early site
government ' nd private research and separate from the review of plant review.a
agencies, consultation with experts, and design (an early site review) or in All mviews and decisions would still
brief field investigations. %e scope of conjunction with the review of plant be performed within the effective period
depth of the data and analysis required design. An early site teview (ESR) of for the early site review decision. All
are matched to the importance of alternative sites may be in conjunction that would be added would be the |

possible' impacts and the degree of with or separate from consideration of opportunity to receive a regulatory
certainty regarding their magnitude. In other ESR issues. The applicant may decision on the question of alternative
some cases, detailed investigations later submit other siting issues for an sites shortly after the applicant has
related to specific issues may be early site review during the effective decided upon the proposed site, but |
required. period of the early altemative sites prior to the commitment of substantial '

While detailed site-specific baseline partial decision. funds at that proposed site.
istudies on the proposed site are require.d 2. Relationship to Pmsent Pmet/ce. In
i

tc> support the remainder of the NRC's the part, the NRC's review of alternative C. Region offntemst
environmental review, these data sites has generally occurred 1. Statement ofRule. The initial
normally add little to NRC's concurrently with the review of all other geographic area for determining the '

determinations regarding alternative environmentalissues and at the same region of interest for NRC regulatory I

sites. These detailed studies principally time as the CP safety review of facility review purposes may be either the State !

serve as a basis for decision-making design. However, NRC regulations do in which the proposed site is located or I
regarding mitigative measures to reduce provide for a single optional early site the service areas of the applicant.The
(on a practicable basis) any residual review, which may include any issues actual region of interest must be larger |adverse environmentalimpacts. involving environmentalimpact or site in accordance with Section V.3 of the i

However, they also serve a secondary safety that the applicant desires to rule, or may be smaller in accordance |

purpose in that they confirm judgments address at a proposed site. While the with Section V.2 of the rule, depending |
on likely adverse environmentalimpacts applicant must describe the site on the environmental diversity, '

that are made using reconnaissance selection process in an early site review, institutional factors, and cost
level data. On occasion these studies the review of specific alternative sites considerations set forth in those
may not confirm such |udgments, but need not be addressed unless it is sections.
may lead to a finding that the proposed believed by the NRC that the For the purpose of determining the
site is unacceptable, consideration of other issues could region of interest, environmental
. %e proposed mle on reconnaissance prejudice the full consideration of diversity refers to the types of water

levelinfonnation represents no change alternative sites at a later time. bodies available within the region l
in the above stated practice. The proposed rule on timing (upper or lower reaches oflarge rivers,

3. Needfor Action. Present practice is represents a change in the above stated small rivers, lakes, bays, and oceans)
sufficiently well established through practice in that early review of the full and the associated physiographic units. !
Ilcensing experience to permit question of alternative sitas would be 2. Relationship to Pmsent Pmet/ce. !
rulemaking on information requirements permitted in advance of the other early Past practice has normally been to I

for alternative site analysis, site review issues, and a subsequent accept the applicant's proposed region
,

4. Rationale and Discussion. he early review would be allowed to of interest which commonly is the )
| rationale for the rule on reconnalisance consider the detailed baseline studies at applicant's service areas. However, the

levelinformation proceeds from the the proposed site, region of interest has been smaller in
promise that major adveree 3.Needfor Action.De option for some situations, and in other situations
environmental impacts can normally be early review of alternative sites is an expansion of the proposed region of
identified using this type of infonnstion. needed to permit a full consideration interest has been required. Dis rule i

nerefore, the added costs of requiring before the applicant commits substantial preserves that practice, but it adds !
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specific criteria for expansion or considered. Under this concept, a river 2. Relationship to Present Proctice.
contraction of the initial geographic area having adequate water for a nuclear Present practice is to make a
in determining the region of interest. power plant but that flows through a determination that candidate sites

3. Needfor Action. The ba sic forces dedicated terrestrial area such as a identified by the applicant are "among
motivating the development of this rule national park or national forest might the best that reasonably could have
are: not qualify as an acceptable resource, it been found." Until recently, the NRC's

a. %e necessity to protect the is permissible, however, to designate review has focused primarily on the
environment from unduly adverse portions of a watershed for possible qualities of the proposed site (a product-
environmental impacts by providing an siting while excluding other portions of oriented review). Ilowever, recently the
adequate choice of candidate sites the same watershed. NRC has expanded its review and the
representing reasonable environmental Different portions of a watershed or staff presently reviews the
alternatives, and coastal zone may be considered to be demonstration of this "among the best"

b. He realization that reasonable different physlographic units,if the standard by focusing on the adequacy of
bounds may be placed on the search for environmentalimpacts of siting in these the applicant's site selection procedure
attemative sites without compromising areas would be clearly different from (a process-oriented review).ne rule
environmental protection. one another. For example, the " head preserves the advantages of both the

4. Rationale and Discussion. The use waters" region of a river watershed process-oriented and product-oriented
of service areas coupled with would be designated as a physiographic approaches. The rule adds criteria for
performance criteria for expansion or unit separate from the estuarine region implementing an adequate site selection
contraction is judged to be sufficient to of the same watershed, sincethe process demonstration and evaluation,
provide a substantial range of impacts on fisheries and other aspects and provides the option for a product-
environmental alternatives from which of the environment would be clearly oriented review by specifying threshold
to choose in making the final siting different in the two areas. The rule is criteria for evaluating the slate of
decision. Unlimited expansion of the not intended to compel the candidate sites. Most of the workshop
areas to be searched likely would not consideration of water bodies that are in participants believed that the applicants
yield significant additional new similar physiographic settings, since that should be given the option to seek either
alternatives for limiting of would not add significantly to the range a process-oriented or a product-oriented
environmental impacts that would of environmental choice. review of the slate of candidate sites.
already be present in a reasonably In emphasizing the terrestrial 3. Needfor Action. He process-
bounded area. As a practical matter, components the staff intends that the oriented approach codifies the elements
utilities may initiate their searches search for sites should not be confined that govern NRC reviews of the sitewithin thelt service areas. In many to land areas immediately adjacent t

' p dp de' d
cases this willlead to the identification water bodies but should be expanded to ggMI ,"pp{oc''eant s nan n f thatof the required diversity of resources. include a reasonable corridor of search a te selection process. The product.Where service areas are small, the around the water body. Siting up t oriented approach emphasizes therequirement could cause an expansion several miles from a suitable water environmental merits of the candidatethat would extend the region of interest body may be desirable to avoid land use sites rather than the process that yielded
beyond the service area boundaries. conflicts that are often found adjacent t these sites, and willlikely be a moreflowever,in very large service areas. water bodies,
the required diversity might be found ne workshop participants environmentally sensitive approach.

on e dis ssion e
.

without exploring the entire service unanimously supported the concepts of j g yin 8 p _

(1) environmental diversity as aarea.
| He requirements may impose a need determinant in bounding the region of riented approach is to provide

for large regions of interest in water interest, and (2) water being the guidance to all parties regarding the
limited areas, pardcularly in the western principal regional determinant of elements that govern NRC reviews of

. regions of the natioe.The rule is environmental diversity. that process. The general rationale for
intended to ensure in ill cases that all .

the product-oriented approach is that'

reasonable alternatives havs been a Seledon oMandu. late Sites candidate sites that pass all of the
considered.The analysis ef rtmote 1. Statement of flule. An applicant proposed threshold standards would be ,

alternatives need be carried s.aly as far may submit a slate of candidate sites unlikely to have substantial, ,

as necessary to demonstrate the reasons based on either (1) a demonstration unidentified. adverse environmental I

(which include costs) for not considering (according to criteria for site selection impacts. Therefore, the resulting slate of '

them further. procedures set forth in the rule) that the candidate sites likely would be of
The rule is Intended to apply to site selection methodology is a comparable environmental quality and

utilities having well defined service reasonable environmentally sensitive should be environmentally acceptable to
areas as well as those that do not. In site screening process that provides a the NRC. While there could be a
situations where the State is asking the diligent search for sites that are among situation where the proposed site could
review of the alternative sites issue or the best that could reasonably be found, be marginal with raspect to several of

,

|
where the service areas of the applicant or (2) a demonstration that the slate of the thresholds end thas v3ght be inferior

j are not defined, the State in which the candidate sites meets the prescribed v a cuGam e impact basis. it would be
proposed site is located would be the environmentally sensitive threshold vE*iv ihst a 11 the candidate sites
starting point for determining the region criteria (set forth in the rule) and are woub he stal;arly inferior.Thus the
of interest. therefore among the best that could proposec & a inferiority would be

! When considering water sources that reasonably be fond. He rule states clearly displayed in the subsequent
would provide adequate water that a slate of candidate sites should detailed comparison with the other
availability, the staff intends that the contain et least four sites. ne rule also candidate sites.
characteristics of the terrestrial provides criteria for acceptance of ne rule provides that the slate of
watershed (i.e., the physiographic candidate sites proposed by any pan candidates sites should contain at least
characteristics) also be included and to the proceeding. four sites. ne reason for this is to

K -5

|



Federal Register / Vol. 45 No. 70 / Wednesday. April 9,1980 / Proposed Rules 24173

ensure that even in regions of little site is obviously superior to the application to construct a specific
diversity, there is some choice among proposed site. nuclear power plant without reviewing
the sites in the slate. For more diverse 2. Relationship to Present Pmet/ce. the alternative site question, except on
regions the criteria controlling how Present staff practice does consider the the basis of new information, as
many sites would be necessary are range of factors that would be provided above,
oriented towards the diversity of addressed by the proposed rule. 2.Relarlonship to Present Pmet/ce.
anvironmental qualities presented, so as 3.Needfor Act/on. This proposed %e proposed rule is generally
to give a meaningful environmental element of the rule w!11 provide a mom consistent with present cdteria
comparison of alternatives.He stable structure for the procedural regarding treatment of new information
candidate sites would be required to be aspects of how environmental factors under the early-site-review rule, and
reasonably representative of all of the should receive consideration and how would result in consistent criteria for the

,

major diverse environmental qualities these factors should be balanced with treatment of new information regarding |
present in the region of interest, as non-environmental factors to determine alternative sites at the construction
follows: obvious superiority. permit and operating license stages,

s. Major types of water sources. 4. Rationale and Discuss /on. %e ne treatment of forward costs
b. Major phynlographic units. criteria for testing the proposed site associated with moving to another site
c. Consideration of sites of existing against the alternative sites comes from (including costs of delay) prescribed in

slectric generating facilities as well as past practice, as reflected in individual this alement of the proposed rule would
new sites, nuclear power plant licensing reviews. generally codify a practice that has

As an example of acceptable ey lved. except that it would preclude
diversity,if a new site on a lake in a F. Re. opening of the Altemative S/te the consideration of costs of moving to.

O######"woodland area was already identified another site if the applicant did not seek
es a candidate site, a woodland site on L Statement of Rule. a. A reopening an early resolution of the alternative site
another lake within the region of and reconsideration of the alternative question. i

interest would not be required. unless site decision after a final hmited work 3.NeedforAction. His proposed '

that site also hosts an existing electric authorisation or construction permit element of the rule will provide for
generating facility. decision will be permitted only upon a consistent treatment of new information

One of the positions adopted by the reasonable showing that there exists regarding alternative sites througout the
public workshop on altemative sites is algnificant new information that could licensing process.
that public participation in the siting substantially affect the earlier decision. 4. Rationale and Discussion. %e '

process would be enhanced if parties Any decision to reconsider the rationale for this element of the
other than the applicant were permitted alternative sites decision or not in these proposed rule is that after a dedston has |
to propose additional candidate sites for instances will consider the reasonable been reached regarding the alternative
consideration, but that the criteria costs of delay and of moving to another site question, during either an early site
proposed for acceptance of such sites site compared with the adverse review or a CP review, the applicant (or
should be no more stringent than those environmentalimpacts that might be licensee) willlogically begin committing
which the applicant's sites must meet. avoided by moving to another site. greater resources to that site. While
Criteria are proposed for the acceptance b. For cases where the portion of the such commitments are clearly at the i
of such a site that are essentially the construction permit application applicant's risk, it is logical to allow the I

'

same criteda that the applicant's sites containing facility design is filed three inclusion of such costs in any
must meet in est:Wlang the original years or more after the effective date of subsequent cost beneht analyns, since
slate of candlates, this rule and where an application for an such investments would have been

In addition, the proposed rule imposes early review of alternative sites was made by the applicant in good faith.
l time limits for proposing additional tendered at least two and a half years Therefore, while it is possible that a

'

candidate sites.ne time limits are a prior to filing the portion of the CP reversal of the previous decision could
key element in achieving a timely application containing detailed facility be made based on new information |
svaluation of the alternative sites issue design information, any reconsideration (which is a risk the applicant or licensee

'

end, except upon a substantial showing of the alternative site decision will be must run), any reconsideration of the
of good cause, will not be extended. permitted only upon a reasonable question of alternative sites and the

showing that there exists significant cost-benefit analysis supporting anyE. Comparison of the PmposedSite new information that could substantially reversed decision should normallyWith Alternative Sites
| affect the earlier decision, even when permit the full accounting of all
| 1. Statement cfRule. A proposed site allowance is made for reasonable costs reasonable forward costs to develop the
| that comes from a slate of candidate of delay and of moving to another site. If new site (including costs of delay)

sites that are among the best that could 'such an application was not made at compared to.the reasonable forward
reasonably be found will not be rejected least two and a half years prior to filing costs of completing the project at the
by the NRC on the basis of the such portion of the CP application, costs previously approved site.
citernative site review unless a of delay and of moving to another site At some point after issuance of the
comparison with the alternative sites will not be considered in any decision to CP the attemative of siting the nuclear
reaults in a determination that an reconsider the alternative site decision power plant elsewhere likely will no
obviously superior alternative exists. or not, or in any resulting deciolon that longer be a reasonable alternative for
nere will be a two-part, sequential test there is or is not an obviously superior the purposes of NEPA. That is, thers is a
for obvious superiority.ne first stage of site. point where comparative forward costs
the test will be to determine whether c. If two sites are reasonably within a and the temporal proximity to the
there is an environmentally preferred region of interest for a nuclear power provision of needed (or desirably i

site.no second stage of the test will plant site and both sites have received substitutable) power so favor the
i

consider economics, technology, and an affirmative NRC partial decision in partially constmeted site that, there '

institutional factors to determine an early review of alternative sites, an likely is no real possibility that the
whether any environmentally preferred applicant may choose either site for au nonsafety-related considerations at an
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c.lternative site would be obviously 9 2. sos (Amended] 7. It is proposed that a new Appendix
superior to the proposed site. At that 2. It is proposed that i 1605(a) be A be added to to CFR part 51 to read as

point the reconsideration of alternative amended by adding at the end thereof follows:
sites likely would not be required, the following: Appadh A.-Evahaadce d Ahemadve Bike
unless the proposed site has been (a) * * * Where an application has for Nuclear Power Plants
judged unsuitable for some safety or been filed pursuant to Appendix A of to I I"troduction andScope
environmental reason. CFR Part 51 for an early afternative site

Forward costs also could become evaluation separate from other early site nie appendix sets forth procedures and

substantial after an early site review review issues. the alternative site %" u*ve
' '

poweIp antss for nuct
evaluation shall not be considered a under NEpA. Specifically, this appendix |decision, particularly as the time for a

CP decision approaches.This means review for purposes of this one review provides for (alinformation requirements for
'

that a reevaluation of alternative sites Undation. applying for en attemative site review by the
Commission, N umins d Cmamission

after an early site review decision likely Appendix Q [ Amended] Mview. (cl Nglon d inwrnt to be considered
w:uld not be justified on the basis of a 3. It is reposed that the numbered in selectins sites. (di criteria for the selection
full cost-benefit analysis unless there is, paragrap 1. of Appendix Q of10 CFR of situ, (e) criteria for comparins a proposed

site with alternative sites, and (f}for cxample, a determination that the Part 50 be amended by insertlng
cctual use of the site (rating and number between the first and second sentence "9"I"".*". '8 I ' " P""I"8 "" "I'*** d" 'I"decisionof units) would be greater than had been thereof the following: ne basic objectives of this appendix are:(vduited earlier, or that firm and mafor

"As a pad of an early site review, eitherin 1.To provide for more effective public
chinges in land or water use or changes conjunction with or separate from the 1 articipation by implementing procedural5

in legal requirements involving the consideration of other early site review changes that (s) require early notification of
protection of species or resources have tuues, a person may submit a request for a the public as to an applicant's choice of a
occurred since the previous evaluation, review of the attemative site issue and for proposed site and its altamatives. (b) permit
!!is unlikely that changes in the issuance of a Staff Site Report concluding an early review of the alternative site

prediction of environmentalimpacts that there is no obviously superior alternative question spart from other early site review

w:uld be so great as to warrant a re. to the proposed site. !! the person requests an issues, and (c) provide explicitly for

review of the alternative sites decision early attemative site review separate from consideration of candidate sites proposed by
the consideration of other early site review other parties that meet certain criteria and

on that basis alone. issues, the person may later submit other are proposed in a timely fashion: and

'lhe rationale for the third criterion of siting issues for an early site review during 2. To provide for greeter predictability in

tids portion of the proposed rule is that the effective period of the Staff Site Report on the licensing process by codification of
if fw) sites la the same general region of the alternative site issue, provided that any present practice that (a) prescribes criteria

interest had been evaluated in separate later early site review of other issues shall for determini when a regian ofinterest of

reviews and neither had been found to
amain in effect only so leg as the intusj sufficient size as been considered. (b)
Staff Site Report on alternative sites remains prescribes criteria for judging whether

candidate sites are among the best that couldhave an obviously superior alternative. effect3y,'-
than it is likely that neither would be nuonably be found. (c) prescribes the basic

obvi:usly superior to the other. 4. It is reposed that the numbered standards for comparing the proposed sits to

Pursuant to the Atomic Energy Act of paragrep 3. of Appendix Q of10 CFR the alternatives sites, and (d) provides
Part 50 be amended by adding at the end criteria for reopenins the attemative site

1954, as amended. the Energy thereof the following: question after a previous NRC decision has
Reorganization Act of 1974, and section been rendered on this subject.
553 (f title 5 of the United States Code, "Where a person has failed to file the ne nuclear power plants referred to in thle

I notice is hereby given that adoption of notice ofintent required by Appendix A of to appendix are those facilltjes which are
CM Part 81. the request for review shall be subject to i 51.5(s) of this chapter and are of'

the following amendments to 10 CFR
Part 2.10 CFR Part 50, and to CFR Ps'rt gdhP818*CC"d*nc*"I&**Pmvi81"* the type specified in I so.21(b)(2) or (3) or

at appedix. I 50.22 or are tutins facilities. The submittal
( 811s comtemplated. Allinterested
' persons who desire to submit written 6. It is roposed that the numbered for review and evaluation of attemauve sites

made ea mann' d in se
comments abould send them to the paragra 5 of A pendix Q of 10 CFR {a1j1 s

, , ,, p dedin
Part 50 en ed by deleting the last
sentence thereof and substituting the ,I so.so(a). (c)(tl. and (c)(3) for licenseSecretary of the Commission.U.S.

pplic, tion,,Nuclear Regulatory Commission, fohwing:Attention: Docketing and Service gmg ,
Branch. Washington, D.C 20555 by June "no conclusions of the Staff Bite Report

9.1980. Coples of comments received will be taxamined the staff where fin As,,used in this sppendix,

will be available for ublic inspection at {*g" "g", ,g", g,,f ta R d its a SF p c at a si e tching for* *p

I the Commisalon s Pu lic Document incorporation by reference in a construction
2. " Candidate sites" means those sites that

candidate sites.
I Room at1717 H Street.IM- permit application.- are within the region of Interest and areWashington, D.C 6. It is proposed that the first sentence considered in the comparative evaluation of

f g.008 [Anesnded) of the numbered paragraph 7.of sites for a nuclear power plant and are

| 1. It la posed that |1.803(a) be Appendix Q of to CFR Part 50 be judged to be amons the best that can

en ed by adding at the end thereof negnably foun for the siting of aamen y adding at the end thereof [e g o4
8. " Proposed site" means the candidate site

,

the followirig:
(:) * * * Where an applicant has failed "However,if a penon, pursuant to submitted to the NRC by the applicant, or a

| to file the notice of intent required by Appendix A of to CFR Part 51.has submitted person requesting an early review pursuant
*'*9'"'I"'****d"I'''**'''''I'*''''** to Appendix Q of to CFR Part So, as the7

| the
Appendix A of to CFR Part si'n separate frotn other early site review lseues, proposed location for a nuclear Cnwer plant.i

application shall bis docketed i the alternatin site review shall not be 4. " Alternative situ" means tI

accordance with the provisions of that considered a review for purposes of this one candidate sites which are specifically i

appendix. review limitatios." compared to the proposed site to determir.e |
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whether there is an obviously superior tendered, and types of condenser coohng substantial questions exist regarding whether
alternadve site. eystems bt would be used' a large adverse impact will emur to an

g. " State of candidate sites" means the Upon receipt of the notice ofintent, the important aquatic species. long-term baseline
group of candidate ettes comprised of the NRC will publish the information received in studies will be considered. W NRC staff will
proposed site and all alternative sites. the Federal Regletar and in the newspapers advise the applicant of any additional

4 "EnvironmentaDy preferred alternative local to the altes identified information requirements as early as
site" means an alternative site for which the If an applicant fails to provide a notice of practicable.
environmental impacts are suffidently less intent within the time specified, the NRC will s. Where a party to e proceeding proposes
adverse than for the proposed site that not docket the tendered application for a for consideration (according to Section VL4.s
environmental prefamace for the alternative months where no detailed studies of the of this appendix) a candidate site not
sits can be established, proposed site have been performed or for 12 included in the applicant's state of candidate

y. " Site" means the geographic area needed months where ouds studies have been sites. It la h responsibfifty of that party to
for the construction and operation of a Perforned As soon as practionble after provide adequate information to support a

nudear power plant, induding the associated tendering. the NRC will publish the above decision to accept the site or not. If the site le
specified information in the Federal Register accepted as a candidate site. It is the

transmission corridors to the hrst interti,e, and in the newspapers local to b sites raponsibility of the app!! cant in the
8. " Reconnaissance level information. identified. prceeeding to provide the information

means any information or analyses that can
be retrieved or genereted without the b. A person requesting an early review of necessary to make the final comparison of

performance of new, comprehensive site. the alternadu sHu luue pursuant to eat site wi6 the pmposed site.
Appenh Q dim Part 60 shan prMe t Ahrnauw she analysa d boe the

specific investigations. Reconnaissance level the E staH wie a nouce d intent to idenuncation d the slate dcandidate ones
information includes relevant scientific submit such request at least 3 months before and b selection of b proposed site shall at
bterature, reports of government or privata submitting the request for review or at least 3 a minimum, address b following subjects:
""2'1"aO#' o","s"a" Pan'a%1 t =he ,m, ed she we'a" .ve, _d i dia or

' 61d
avanawu'aiasr - ' a= titr ad - i -

oath 6 rar 6 ' - d t it

h, i sa,ue,. ry.

Sei 'lle n tice of intent shallidentify the b. aquatic biological ruources. Including,

rmationoun o una sa location, cooling = ster sources. and endangered species
and the extent of analyses conducted depend physiographic unit of the propoeed and c. terrestrial resources and land uses,
on (t) the importance and magnitude of the alternative sites, and shall desaibe the induding endangered species
potential impact under evaluation and (2) genereting capacity. number and type of d. tranamlsalon corridore (approximate
whether the deciolon is one of identifying a generating units and types of condenser lengG and generallocation) and resources
region ofinterut, identifying candidata sites. coohng systems antidpated or assumed to be affected
or selecting a pmposed alta. used. e. socioeconomics. Including aesthetica.

9. " Partial decision on alternative sites'' Upon receipt of the notice ofintent, the and archeological and historic preservation
means a partial decision pursuant to i 2.101 NRC will publish the infonnation received in L population distribution and density 8

and Subpart P of to CFR part 2 that includes the Federal Register and in the newspapers 3. facility costs
a finding that bre is or is not an obviously local to the sites identi8ed. h. institutional constraints, as they affect
superior alternative to b proposed site. If the person requesting b review site avallability

10. " Applicant" means a person who pursuant to Appendix Q to 10 CFR Part to L public concerns in the above subject
intends to apply, or who has applied, for a fails to provide a notice of intent within the areas, where such have been provided to the
permit to construct a nuclear power plant time specified, the NRC will not initiate the applicant or NRC in writing.

11. " Notice ofintent" means a notice that review for 3 months where no detailed M Tim /ng ofNRCRen.ewan application will be tendered for a studies of the proposed site hace been
construction permit for a nuclear power performed or for 12 months where such 1. An applicant may submit the proposed
plant. studies have been performed. As soon as and alternative sites for NRC evaluation as

1L "NRC" means the Nuclear Regulatory practicable after receivin6 the request for part of a full Cp review either prior to and
Commission, b agency utablished by Title review, the NRC will pubhsh the above 8'parate from the review of plant design (an

j

II of the Energy Reorganization Act of 1974, specified information in the Federal Register early site review) or in conjunction with b
as amended. and in newspapers local to the sites review of plant design.

13. "NRC staff" means any NRC officer or identified. L As part of an early alta review, an
employee or bis /her authorized 2. Reconnaissance level information shall applicant that tenders an application for an
representative, except a Commissioner, a normaHy be adequate to identify candidate alternative site review and requests a finding
member of a Commissioner's immediate staff. sites and to select a proposed site in an that there is not obviously superior

an Atomic Safety and Ueensing Board, an alternative site analysis. In the ident1Scation alternative to the proposed site may do so

Atomic Sefety and ucensing Appeal Board, a of candidate sites or selection of the either in conjunction with or separate from

presiding officer, or an administrative law proposed site, the amount of data required the cons!deration of othat early site review

judge. and the extent of analyses conductea shall be issues. If the applicant applies for an early
appropriate to support a reasoned decision, alternative sita evaluation separate from the

111. Informat/on Requirements In some cases, reconnaissance level consideration of other early alte review

1.a. An applicant shall provide b NRC information may not be eufficiant to support issues, the applicant may later submit other

staff with a notice of intent to tender an the analyses necessary to reach a reasoned siting issues for an early alte review dudng

application for a construction permit (CP) for decision. In these situations, new the effective period of the early alternative

a nuclear power plant elbr at least 3 months comprehensive site-specific investigations site partial decision, provided that any later

before tendering of a CP application must be considered. For example,if early site review of other issues shall remain

requesting an early review (pursuant to substantial questicas exist regarding the in effect only so long as the initial early site
review of alternative sites remains effective.,

| | 2.101 and Subpart F of to Cm Part 2) of the likely acceptability of a site from a geologic
alternative sites issue or at least 3 months standpoint, substantial geotechnical F. Region of fnterest

i befors beginning detailed studies on investigations might be required. Also,if g,.Ite initial geographic area for
| environrnentalimpact and site safety at the determining the region of interest for NRC l
' proposed site, whichever occure earber. m 'For situations where en tiw effective date of this regulatory review purposes shall be (a) the i

notice of latent shall identify b location. rda. a future appikant has already besun or i. State in which the proposed site is located or

te If e be p opose su q yt th NRC (b) the service areas of the appucent.Theep se all tive sa as a site for a nuclear power plant. euch a future -

shaU dede the anticipated generating app!kant M We e e d M 6 'NmhMdbMWu '

Icapacity and number and type of generating three months fouowing the effective date of this appropriate to conform to revisions to 10 O'It Part
enits for which a CP epplication will be rule. toa 1

|

K -8

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



24176 Federal Register / Vol. 45, No. 70 / Wednesday, April 9,1980 / Proposed Rules

cctual region of interest must be larger than b. Except as noted in ic.(1), a site must likely identify a site that would meet those
the initial geographic area according to 3. meet the following criteria to be accepted as same threshold criteria,
below, or may be smaller than the initial a candidate site without further review of the (2)If any candidate site does not meet one
geographic area according to t below, site selection process. (Technically or more of the threshold criteria provided in

2. 'Ito region of interest may be smaller appropriate and economically reasonable VI.2.b. to such an extent that serious adverse
than the initial geographic area, if (el cooling system mitigative measures may be environmental impacts would result from its j

cnvironmental diversity is not substantieUy assumed for each candidate site.) use, that site should be rejected as a
reduced and candidate sites within the region (1) Consumptive use of water would not candidate site.
ofinterest meet threshold criteria desedbed cause significant adverse effects on other 3. lf the approach of VLt.a. above is relled
in Section VL2.b. of this appendix, or (b) water users, upon, demonstration must be made that the
costs of generating electricity would be (2) There would not likely be any further site selection process incorporated the
exorbitant for sites located in those areas not endangerment of a State or Federally listed following criteria:
included, or (c) siting in those areas not thnetened or endangered plant or animaj 's. ne overall objectives of the siting study
included would be in violation of State laws species, ,

and all initial constraints and limitations
governing nonradiological health and safety (3) There would not likely be any (including the geographic area,i.e. region of
tapects of utility siting, or (d) the costs would significant impacts to spawning grounds or interest, which is the subject of the study)
b2 exorbitant of developing infonnation to nursery areas of significance in the shall be explicitly stated giving the basis and
drmonstrate whether sites within those areas maintenance of populations of important rationale for all choices.
not included would likely be acceptable from aquetic species. b. ne proposed ways of meeting the stated
the standpoint of safety. (4) Discharges of effluents into waterways objectives shall be described, including the

3. He region of interest must be greater would likely be La accordance with State or general approach to the site selection
than the initial geographic area if Federal regulations (e.g., avoidance of process.
(nvironmental diversity would likely be discharges to wstars of the highest State c. ne study shall explicitly state factors
substantially increased and if (a) candidate qi ality designation) and would not likely (e.g., aquatic biology) under consideration,
sites within the initial geographic area meet adversely affect efforts of State or Federal parameters (e.g., spawning grounds and
the threshold criteria in Section VL2.b. of this esencies to implement water quality nunery areas) by which these factors were
tppendix, and the development of sites in the objectives (e.3, additional discharges to measured, and criteria (e.g., no significant
added geographic areas would likely not waters of currently unacceptable quality as impact) that define levels of achievement.
substantially increa se costs, or (b) candidate determined by a State). d. The site selection study shall be
sites within the initial geographic areas do (5) Here would be no preemption or likely interdisciplinary and shallinclude natural,
not meet threshold criteria in Section VL2.b adverse impacts on land uses specially social, and environmental sciences. ne
end the development of sites in the added designated for environmental or recreational range of the responsibilities of the study team
geographic areas would not require purposes such as parks, wildhfe preserves, shall be clearly defined and the methods
exorbitant costs. State and National forests, wilderness areas, employed in resolving differences within the

4. For the purpose of determining the region flood plains, Wild and Scenic rivers, or areas group or of arriving et the consensus shall be
of interest, environmental diversity refers to on the National Register of Historic Places. explicitly stated.
the types of water bodies evallable within (6) nere would not likely be any e.The mcess that led to the identification

t the region (upper or lower reaches of large significant impact on terrestrial and aquatio of candi a.te sites including all specific

| rivers, small rivers, lakes, bays, and oceans) ecosystems, including wetlands, which are methodologies shall be explicitly stated in
end the asociated physiographic units. A unique to the resource area. detail'

substantial increase or decrease in diversity (7) ne population density, including (1) Where preemptive screening is used, all
would occur whether the region of interest weighted transient population, projected at limiting or exclusionary criteria employed
includes or excludes such a water body. In the time of initial o;ieration of a nuclear shall be explicitly stated, the bases for each
trees of critical water supply, ground water power plant, would not exceed 500 persons criterion given, and the ways in which they
cnd waste water are also appropriate water per square mile averaged over any radial are applied explained.
sources for diversity considerations. distance out to 30 miles from the site (2) Where comparative analysis is used, all

I VI Selection of Candidate S/tes
(cumulative population at a distance divided methodologies used involving importance

i by the area at that distance), and the factors. preference functions, utility i

projected population density over the lifetime functions, weighting factors, ranking scales. |1.ne candidate sites used in the
subsequent site-epecific comparison of of tae. nuclear power plant would not exceed scoring schemes. and rating systems shall be j

j titernatives must be one of the followins 1,000 persons per square mile (simularly axplictily described; the basis for the
a. De identified through the use of a site weighted and measured).s selection of each methodology given; and the l

Iselection methodology that (1) includes an (8) ne site is not in an area where ways in which each is opp!!ed explained.
environmentally sensitive site screening additional safety considerations (geology; f. ne study shall contain detailed |

t process (i.e., considers the same seismology; bydrology; meteorology; and description of administrative means used to
I environmental parameters that are addressed industrial, military, and transportation support the site selection study, including any

by the criteria in VL2.b., although not facilities) or environmental considerations for quality assurance program commensurate
necessarily in the same way) resulting in a one site compared to other reasonable sites with the objectives of the study and a data
shte of candidate sites that are among the within the region of interest would result in management cystem for handling technical
best that could reasonably be found and (2) the reasonable likelihood of having to expend files, maps, and other informa tion,
meets the criteria presented in VL3. below; or substantial additional sums of money 3. Definitions of terms used in the study

b. Meet the criteria presented in VL2. (cumulative expenditures in excess of about shall be included.
| below, in which case there shall be no further 5% of total project capital costs) to make the 4. Any intervening party and the NRC staff

review of the site selection process, project licensable from a safety standpoint or may propose one or more additional sites for'

( z. a. A sufficient number of candidate sites- to mitigate unduly adverse environmental consideration as candidate sites provided
I which enould include at least four sites, shall impacta, that the following conditions are met:

| be selected from the region of interest to c. (1)If a alte does not meet one or mees of a. He additional sites are proposed for
| provide reasonable representation of the the threshold criteria provided in VLib., the teview within 30 days after the first special

diversity of land and water resources within site may be ecceptable as a candidate !!It prehearing conference (i.e., the conference
the region of interest. One or more of these can be reasonably shown that further beld pursuant to i 2.751a of to CFR Part 2.).
sites should be estociated with each type of examination of that particular type of water b. The proposal contains a reasonable
water source and physiographic unit source and physiographic unit viould not showing that the additional sites are
reasonably avaliable within the defined comparable to the applicant's slate of

| region of interest, and one alternative site *Tb requirement will be modliied as candidate sites in their ability to meet the

i must have the same water source as the appropet te to conform to revisions to to crR part criteris specified in VL2.b. and VL2.c. and
proposed site, tea would add to the diversity which is exhibited
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by the applicant's state of candidate sites: or a 'the envirenmental and safety * comparable to the obviously superior sites in
where the applicant's candidate sites do not considerations in terms of technology and its ability to meet the criteria specified in
meet all the criteria specified in VI.2.b. and costs of construction and operation of nuclear Section VI.2.b. Where a new site is proposed.
VI.2.c, the proposal contains a reasonable power plants at the sites. appropriate public notice of intent is
chowing that the additional sites will meet b.he forward costs' at the proposed site provided, and a showing of comparability in
these criteria. compared to the alternative sites.

c. Where a party identifies more than one c. Other considerations, such as possible on,eting the :.rtteria is made, the NRC will
me

.v rquire that the sequential two-partcoditional site, each additional site must institutional barriers. The applicant's
meet one o' Go tests specified in VI.4.b. proposed site will be tejected solely based on analytical test for obvious superiority be
above. NRC review of alternative sites only when perforrned on the new proposed site and on

d. The additional sites have no physical the NRC determines that considering both the sites found obviously superior in the
features that would likely create substantial parts of tha test, there is an environmentally earlier proceedir;g.

hen @NWeMdeop rat u es e p an a t e p e c ent a

cdditional sites compared with the appNunt's proposed alte should be rejected. , 10 8

epplicant's proposed site, unless there is a is. If an obviously superior alternative site 1, A reopening and reconsideration of the
reasonable showing it at the additional sites is identified and the proposed site is rejected alternative site decision after a finallimited
meet a criterion specified in VI.2.b. that is not by the NRC. and if the applicant submits a work authorization or construction permit
met by the applicant's proposed site. new application naming the identified decision will be permitted only upon a

"P' ' ' * ' ' " ' p posede. Multiple parties to NRC proceedings '[* C H ot nq ev w , reasonable showing that there exists
should consult with one another prior to
proposing additional sites for consideration alternative site question for the newly significant new information that could

proposed site, provided that the previous substantially affect the earlier decision. Any
es candidate sites in order to reasonably limit slate of candidate sites had been determined decision to reconsider the alternative site

.be acceptable by the criteria established in decision or not in these instances will take5. prest om fety and IJcensing this rule, into account preliminary estimates of theBoard [ASLB) may on its own initiative b. la more then one obviously superior reasonable costs of delay and of moving toproposed one or more additional sites for
alternative site is identified and the proposed another site compared with the adverse

'
d ys ter t e as n of th af " * *

ques that a furth d ng ae that
#" 8' "" #*"**Environmental Statement (DES). On or after proceeding to determine whether one of those 2. I'or cases where the portion of thethe issuance of the DES. additional sites may sites is obviously superior to the others. lf

be introduced by the ASLB only after a that finding is made and one of those sites is construction permit containing facility design
balancing of the cost of delaying the obviously superior to the others and the is filed three years or more after the effective
proceeding against the likelihood that applicant submits the obviously superior site date of this rule and where an applicant
utilization of the additional site would avoid as the new proposed site. the NRC will not submits the proposed and alterne'ive sites for I

significant environmental harm- require review of the attemative sites NRC evaluation as part of a full Astruction l
6. He 34 day time limits in VI.4.a. and VI.5. question for the newly proposed site, permit review at least 2% years prior to filing i

ebove shall not be extended except upon a provided that the previous slate of candidate the portion of the construction permit !substantial showing of good cause. sites had been determined to be acceptable application containing detailed plant design. |
V#. Comparison o/PmposedSite With by the criteria established in this rule. If that any reconsideration of the alternative site I

Alternotire Sites finding is made and nova of those sites is decision will be pennitted only upon a l

pe o Le
1. After it is determined by either of the , [,y p . gny f e obvioudy reas nable showing that there exists jp

above approaches that the proposed site superior alternative sites for review as "*"I"** ""* " "" '

pennitted according to 2.a. above. substantially affect the earlier decision, ascomes from a state of candidate si6es that are
emong the best that could reasonably be c. If one or more obviously superior sites described in VIII.1. above. If the proposed

|found, the NRC will not reject the proposed are identified and the proposed site is and afternative sites were not submitted for
site solely based on its review of the relected by the NRC the applicant may NRC evaluation as part of a' full construction
alternative sites unless a compartalon with submit a new proposed site that is permit review at leat 2% years prior to filing

.

the remaining candidate sites results in a the portion of the construction permit (determination that an abylously superior
siternative exists b NRC will detennine 'Nro are some mie safety luues for which a application containing the plant design, costs I

'

cost-effective means for succeuful mitigauon is not of delay and of moving to another site willobvious superiority among the candidate stateef.h-art engineering For b purpons of not be considered in any decision to |
sites by a sequential two-part analytical test. alternauve site analysis, hoe site safety issun are reconsider the altemative site decision or n6t !
The first part gives primary consideration to considered in terms of s:te acceptability, t.. where
hydrology, water quality. aquatic biolopcal succeuful mitigauon ponsidered outside the state or in any resulting decision that there is or is j
resources, terrestrial resouces, water and of the art. & Mte would be considered not an obviously superior site.
lInd use, socioeconomics, and population 8 to enacceptable. However. where the mitigauon of the 3. If two sites are reasonably within a
determine whether sny alternative sites are safey luum are considered to te within h state region ofinterest for a nuclear power plant

f e art. sne wout be considered acceptable site and both sites have received anuvironmentally preferred to the proposed
site. The second part overlays consideration ,"th impa of he mitisa on on[v j' affirmative NRC partial decision on an early

' "

cf project economics, technology. and protect cost. to determine whether there is an review of alternative sites, an applicant may I
institutional factors to determine whether if obviously superior alternative. Even though the choose either site for en application to

'

such a environmentally preferred site exists, proposed site successfully passes the early construct a specific nuclear power plant
such a sits is,in fact. an obvioulay superior evaluauan of alternauve situ. It could still be found

ptable in the later detailed safety review of without reviewing the alternative site
site.' he following factors are considered in {a
thle second part of the test:

'For cases where the portion of the construction infon::stion as p.vvided in VIII.2. above,
permit applicauon containing facility design is filed (Sec.161 h, i, o, Pub. L 83403,68 Stat. 948*nte requirement will be modined as 8 years or more after the effective date of this rule,

tppropriate to conform to revisions to 10 CFR Part and an early site review apphcation for the review (42 U.S.C. 2201 (h). (1). and (o)); Sec.102. Pub.
tout of atternauve sites had not been filed at Inst 2W L 91-190. 83 Stat. 853 (42 U.S.C. 4332):Sec.

'in applying both parts of the test. N NRC will years earber, h costs of moving to ancht site. 201. as amended. Pub. L 93-438. 88 Stat.1242;
give considereuae to the inherent uncertatnues of including costs of deley, will be given no weight in

Pub. L 9449. 80 Stat. 413 (42 U.S C. 5841))cost-benef!t analysis techniques and. where any consideration of alternauve sites or in any
rpplicable. to the disparity in the data base decision whether to reopen a previous decision on Dated at Washington, D.C this 4th day of ]
between the proposed and alternat we sites. this subiect. April 19e0.

Fe the Nuclear Regulatory Commisalon.

Ra-8 J. Oak.
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APPENDIX L

ALTERNATIVE SITES

INTRODUCTION

This appendix compares the proposed CRBRP site with seven candidate alternative
sites in the context of the Commission's proposed rule on alternative sites
(see Appendix K and Section 9.2.4 of this document). Four of the alternative
sites are controlled by the Tennessee Valley Authority (TVA) and are within its
power service area: Hartsville, Murphy Hill, Phipps Bend, and Yellow Creek

-(see Figure A9.1). The other three are under the jurisdiction of the Depart-
ment of Energy (DOE) and are located elsewhere in the country: Hanford (WA),
Idaho National Engineering Laboratory (INEL)(ID), and Savannah River (SC).

A brief description of each site is given, followed by a discussion of the i

ifollowing specific parameters: geology and seismology, hydrology (including
water use), water quality, meteorology, aquatic ecology, terrestrial ecology

, (including land use), socioeconomics, population density, and nearby industrial,
( military, and transportation facilities. In the context of this analysis, the

parameters considered include the following factors or characteristics. ji

|
'

( Geology and Seismology--topography, surficial and bedrock geology,
I regional geology and seismicity.
;

Hydrology--water availability, flood potential, floodplain encroachment,
distance to nearest downstream offsite water user that could be affected
by release from the plant, potential water use within 50 miles downstream, .

'

| river flow available for dilution, and groundwater transport.

I

The threshold criteria used to evaluate water availability is that thel

| body of water on which the site is located have a once-in-20 year, 30-day
i low flow rate which is 20 times or more than the evaporative water loss

caused by the plant. Because of its small size, the water loss of the

CRBRP is small compared to most commercial nuclear plants. The consump-
tive water use by the plant is about 8 cfs, so the threshold flow rate for
the alternative sites is about 160 cfs. Most rivers in the Tennessee
Valley would have an adequate water supply because of the extensive r

regulation provided by dams. Low flow statistics at most of these sites
would not be meaningful because of the present regulation of the rivers.

|
Minimum flow levels could probably be maintained at all sites by agreement

! on operating policy at upstream dams.

| The potential for flooding at a site would dictate additional expenses to
flooaproof safety-related buildings. The plant buildings, or flood
protection such as dikes or fill, might encroach on the 100 year flood-
plain, violating the intent of Executive Order 11988, " Floodplain
Management."

,
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The distance to the nearest water user, potential water use, and river
flow rate available for dilution are the parameters which would bear on ;
the environmental acceptability of ef fluents normally or accidentally
released from the plant, although normal releases can generally be reduced
te very low levels.

A factor R, which is used by the staff to roughly characterize the poten-
tial for normal or accidental waterborne radionuclide exposure (e.g.,
drinking water, fish ingestion, shoreline use, and swimming), was cal-
culated by dividing the population adjacent to the receiving waters in the
downstream direction within 50 radial miles of the site by the average
annual river flow rate passing the site. Only reconnaisance-level data
were used to determine this ratio. This factor is too simplistic to
account for the many variables that must be factored into a dose assess-
ment such as dilution along the river, locations and numbers of drinking
water users, and fishing and recreational uses; neither does the factor R
account for the fraction of the potable water supplied from wells. The
factor R must, therefore, be used with caution and interpreted as a gross i

,

measurement of aquatic exposure for site comparisons. The staff considers
this factor to be adequate, however, for the purpose of reasonably
describing the likelihood of such exposures.

The (1970) population adjacent to the Clinch and Tennessee Rivers and
downstream (only) within 50 miles of the site can be interpreted to be
roughly 41,000 people. The average annual discharge past the site is
estimated to be 5380 cfs. Therefore the factor R for the Clinch River
site is estimated to be about 7.7 people /cfs.

Aquatic Ecology and Water Quality--short-term or construction phase
impacts, including those to any Federally recognized threatened or endan-
gered species that might be present in the area, as a result of site
preparation, site runoff, erosion, and inriver construction activities
associated with the intake, discharge, barge-unloading facility, and other
dredging and filling; and long-term or operational phase impacts, including
those to threatened and endangered species, as a result of impingement,
entrainment, and thermal and other water quality effects on the receiving '

water. Further consideration was given to whether the discharge of
effluents would require abnormal mitigative controls to comply with state
and Federal regulations, or would otherwise adversely affect the efforts
of state and Federal agencies to implement water quality objectives.

,

Meteorology--diffusion conditions (wind speed and direction, atmospheric
stability) and extreme storm conditions (tornadoes). ~

Terrestrial Ecology and Land Use--effects on flora and vegetation, fauna,
and existing and proposed uses of the land. These include possible
threatened and endangered species on the site and areas specifically
designated for environmental or recreational uses. Transmission lines to
the sites were not reviewed in detail because none of them is likely to
have significantly less environmental impact than at the Clinch River
site. As indicated in FES Section 3.8, about 0.5 mile of new right of way
would be cleared on site and 2.7 miles of existing right of way would be
widened to accommodate the two 161-kV transmission lines that would

L-2
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I

I

connect the CRBRP to the TVA grid; this would affect the biota on about
58 acres of land.

Socioeconomics--displacement or disruption of onsite archeological,
historic, scenic, recreational, and cultural resources; displacement of
residential and economic activities; anticipated points of vehicular
congestion caused by construction worker or truck traffic to and from the
site; visual intrusion of station structures in of fsite areas; and size
and availability of the labor pool. Construction labor in sufficient
quantity and within commuting distance has implications for labor migration
and consequent demands on community infrastructure (that is, labor inmove-
ment, as distinguished from commutation, is directly related to pressures
on community facilities and services) and implications for regional labor
shortages. For the alternative site analysis, the staff uses regional
availability of labor as a gross indicator of the potential for community-
level impacts. To estimate the potential labor pool for each site, 1970
census data were used to determine the percentage of construction workers
in the counties within 50 miles of each site. This figure was then
applied to 1985 population projections (derived using 1980 and 1990
projections and compound growth rates) to arrive at a labor pool estimate.

Population Density--the total populations and population densities within
several radial distances out to 30 miles from each site as determined from
1980 census data; projections of similar information for the years 1990
(planned year of plant startup) and 2030 (estimated end of plant life).

The staff recognizes that, on occasion, population and population density
have been used as relatively crude surrogates of the residual risk asso-
ciated with accidental releases of radioactivity. However, it is clear

that the residual risk associated with any accidental releases would
depend not only upon the population density of the site, but also upon
many other factors that would enter into the determination of the actual
consequences of an accident. An assessment has been made of the residual
risks of severe accidents at the Clinch River site (Appendix J) and the
staff has concluded that these risks are very low.

Regulatory Guide 4.7 (Revision 1, November 1975), " General Site Suitability
Criteria for Nuclear Power Stations," provides guidance on consideration
of population in alternative sites. It states: " areas of low population
density are preferred. " for nuclear power plant sites and continues that
if the population density exceeds 500 persons /mi2 averaged over any radial
distance out to 30 miles at plant startup, or 1000 person /mi2 at end of
plant life, then special attention should be given to alternative sites
with lower population densities. Criterion VI.2.b(7) of the proposed rule
on alternative sites (Appendix K) states the same numerical values. The

staff, therefore, has used population density as a threshold factor and
judges that sites which do not exceed the above trip levels are in areas
of low population density, have very low residual risk, and are to be
preferred.

Nearby Industrial, Transportation, and Military Facilities--large industrial
activities representing fixed sources of explosive or toxic materials;
transportation routes in the vicinity such as railroads, highways, and
waterways which may carry explosive or toxic shipments; airports within
5 miles and airline routes; and military installations and activities.

L-3
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Relative Cost To Make the Project Licensable

While inforn.3 tion is presented here on geology and seismology, meteorology,
hydrology (water availability and flooding potential), and nearby indus-
trial, military and transportation facilities and activities which might
affect a nuclear plant, these are matters considered elsewhere as site
suitability aspects of safety. All of these candidate sites have been
judged (Section 9.2.4.1) to meet criterion (8) in Section VI.2.b. of the
Commission's Proposed Rule on Alternative Sites (Appendix K). That

,

'

criterion indicates that the site should not be in an area where additional I
safety considerations or environmental considerations for one site compared
to other reasonable sites would require the expenditure of substantial
additional sums of money (cumulative expenditures in excess of about 5% of
total project capital costs to make a project licensable from a safety
standpoint or to mitigate unduly adverse environmental impacts). However,
for this environmental comparison of alternative candidate sites to the
proposed site, the staff also makes a qualitative comparison to determine
whether these considerations are likely to require the expenditure of
significantly different sums of money to make the project licensable at
those sites.

After the Draft Supplement was issued in July 1982, TVA has cancelled two of
the four nuclear units being constructed at the Hartsville site and both units
being constructed at Phipps Bend. That action has been recognized by appro-
priate modifications in the following assessments. However, because TVA has
" deferred" further construction of two nuclear units that were being built at
Hartsville and two units at Yellow Creek, the staff assumed for the purpose of
this review that those units may someday be completed. The CRBRP could not be ;

placed on the foundations already in place because of substantial differences :in design. The staff has therefore assumed that the CRBRP could be constructed
on a previously undisturbed portion of each of those TVA sites, except Murphy
Hill. That is probably not possible at Murphy Hill because a proposed . synfuel
plant would occupy most of the site. Therefore Murphy Hill is considered a
surrogate for sites in that general area.

|
The evaluations in this analysis are based on a combination of literature
review, site visits, and map analysis. Table L.1 at the end of this appendix
presents a summary of the staff's conclusions.

The TVA sites are discussed first, then the DOE sites. Within each grouping,
sites are discused in alphabetical order. The staff's conclusions are provided
at the end of this appendix.

1 TVA SITES

1.1 Hartsville

The Hartsville site is on the north shore of the Old Hickory Reservoir, at {Cumberland River Mile 285, in Smith and Trousdale Counties in north-central
Tennessee. It is about 5 miles southeast of Hartsville and 40 miles northeast
of Nashville. The site consists of 1400 acres of rolling terrain, with surface
elevations ranging from 460 to 560 ft ms1. The surrounding land is used
predominantly for agriculture and forest development. Four 1205 MWe nuclear
generating units are partially constructed at this site. The coordinates are
36 21'15" latitude, 86 05'10" longitude,

i
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1.1.1 Geology and Seismology
P

The Hartsville site is in the Central Stable Region Tectonic Province, which is
a region in which a veneer of Paleozoic sedimentary rocks overlie crystalline
rocks that have been deformed into arches, domes, and basins by Paleozoic
tectonic activity. The controlling earthquakes for the site are based on the
postulated occurrence of an MMI VII-VIII earthquake near the site and an MMI XI
earthquake 110 miles from the site. The proposed safe shutdown earthquake (SSE)
for the LMFBR demonstration plant (0.25 g anchoring the Regulatory Guide 1.60
spectrum) is adequate for vibratory ground motion expected for these events.

The site is on rolling topography at elevation 545 ft msl. From 10 to 20 ft of
residual silts and clays overlie bedrock. Rock at the site consists of thin
bedded or argillaceous limestone and thick bedded limestone of the Hermitage
and Carters formations, respectively. Numerous karst features not identified
during earlier investigations were encountered during excavation for Hartsville
Units 1 and 2.

Because of the presence of karst features, the unpredictability of their
occurrence, and the inability to locate them with standard exploratory tech-
niques, this site is considered slightly less favorable than the Clinch River
site with respect to geological considerations and costs associated with
licensability. Seismology-related costs would be comparable to those at the
Clinch River site.

1.1.2 Hydrology

The Hartsville site has an ample water supply from the Cumberland River; the
average summer flow is about 9300 cfs. While this is somewhat more favorable
than the CRBRP site, because of the small amount of water required for the
demonstration plant (8 cfs), water availability is a relatively insignificant
issue.

| Plant grade is well above (28 ft), the probable maximum flood (PMF) level of
I the river and associated wind wave runup, and encroachment of plant features

onto the 100 year flood plain would be minimal. These parameters for Hartsville

|
are approximately equal to those for the CRBRP site.

| The site is on fractured and solutioned limestone. A conservative estimate of
' groundwater travel time to the river is 3 years. There are no public users of

groundwater who could be affected, but contaminated groundwater could migrate
to the river.

Within 50 miles of the site, there is a sizeable population, some of which uses
the Cumberland River for its water supply. The nearest surface water user is
6.5 miles downstream.

The factor R, which is the ratio of the population adjacent to and downstream
from the site within 50 miles, to the annual average river flow rate was
calculated for the Hartsville site. The (1970) population downstream from the
site and adjacent to the Cumberland River is estimated to be 514,000. The

| annual average river flow at the site is about 17,000 cfs. Therefore, the

ratio R is about 30 people /cfs, which is higher than the estimated 7.7
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people /cfs at the CRBRP site. The Hartsville site is, therefore, less desir-
able on the basis of liquid effluent dilution and population served.

Overall, the hydrologic aspects of this site are approximately equal to those
of the CRBRP site, including the licensing costs to ensure adequate water
supply and flood protection for the plant.

1.1.2.1 Water Quality

The Cumberland River at the Hartsville site is lower in concentration of
dissolved solids than is the Clinch River. The Cumberland receives only minor
additions of municipal and industrial wastes upstream, and analyses show it to
be of high quality. Although the Cumberland is relatively free of the stress
of pollution, the river is highly regulated both upstream and downstream by
hydroelectric projects; consequently periods of zero flow or even upstream flow
occur.

Because of the no-flow periods, the four nuclear units at the Hartsville site
were designed to use a multiport diffuser to provide rapid dilution of station
discharges. The water depth at the site is about 30 ft, providing a large pool
for dilution of the station discharge during the short-duration low-flow
periods. Design of the discharge system to accommodate flow from four units
would result 'in poorer mixing when a lesser number of units are operating.
Therefore, an intermittent discharge at the full four-unit flow rate was pro-
posed during unit outages to ensure that the diffuser meets design objectives
with less than four units operating. To meet water quality standards during
periods of zero flow in the river, station discharge would be held in a holding
pond.

The State of Tennessee developed effluent criteria specifically for the nuclear
units at the Hartsville site. In the Hartsville FES the staff conjectured that
the state criterion for suspended solids would be violated regularly and that
limits for concentrations of metals could be violated when the evaporative
cooling system was operating at high cycles of concentration. The source of
the metals is not the plant but the river itself. The assessment of impact
concluded that construction and operation of the four 1205 MWe units at Harts-
ville would result in some small, reversible localized damage to biota. Water
quality impacts attributable to the 350 MWe breeder plant would be small
compared to those of the Hartsville units and would not appreciably affect the
findings of the Hartsville FES.

Because both the Clinch and Cumberland Rivers are characterized by occasional
j p H ods of zero flow and might require special mitigative features to protect
i wat.er quality during such periods, the Clinch River and Hartsville sites are

considered comparable. Both sites are on rivers of good quality where, during
,

! normal river flow, no water quality impacts would be expected.

1.1.3 Meteorology

Although diffusion conditions at the Hartsville and Yellow Creek sites are
slightly better than at the Clinch River site, the staff finds them close
enough to be regarded as comparable. Because the meteorological factors for
the four TVA candidate sites considered in this appendix are similar, this
assessment applies to all four sites. It applies also to the proposed CRBRP
site.
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Diffusion conditions are generally less favorable in the TVA power service area
because of the relatively higher frequency of stable, low-wind-speed conditions
than in other areas of the country, based on onsite or nearby offsite meteoro-
logical data. This combination of conditions would result in more conservative
relative dilution (X/Q) values being utilized in the evaluation of consequences
of routine and accidental releases from nuclear plants at these sites. Light |
water reactors have been found to be licensable at these sites and at sites in '

other parts of the country with comparable X/Q values.
I

The most important and severe meteorological phenomenon which impacts plant i
'

design is the tornado. Based on the guidance in Regulatory Guide 1.76, all of
the TVA sites are in Tornado Region I. Locating a nuclear power plant in this
region requires a tornado design to withstand the effects of a maximum wind of
360 mph, including impact loading, pressure drop, and missiles.

The staff concluded that licensing costs with respect to meteorology considera-
tions at all of the TVA sites would be comparable to those at the Clinch River
site.

.

1.1.4 Ecology

1.1.4.1 Aquatic Ecology

An LMFBR demonstration plant at the Hartsville site would withdraw water from
the Old Hickory Reservoir of the Cumberland River for the closed-cycle cooling
system. In support of its application for the Hartsville Nuclear Plants
construction permit, TVA studied fishes near the site during 1972-1974. The
most abundant species were gizzard shad, carp, and bluegill. Sunfish, black

and white crappie, sauger, buffalo, and freshwater drum were also common (NRC,
1975). Based on the density of larval fish in the Cumberland River adjacent to
the site, the major fish spawning activity during 1974 extended from late April
to mid-August. The most abundant larval taxa taken were clupeids, buffalo
(Ictiobus sp. ) and sunfishes (TVA,1974). Old Hickory Reservoir is considered
to be a major warm-water sport fishery in Tennessee, with the important game
species being crappie, large-mouth bass, bluegill, catfish, white bass, rock
fish, walleye, and sauger. A commercial fishery exists on the reservoir for
buffalo, catfish, and paddlefish. Some mussel harvesting also occurs periodi-
cally in the vicinity of the site. |

!

During the fall of 1976, a river bed survey was conducted to determine the pre-
sence of Federally protected and threatened or endangered species of freshwater
mussels in the vicinity of the Hartsville site. The survey found Lampsilis
orbiculata, an endangered species, in a bed adjacent to the site (Isom). The
proposed discharge diffuser for the Hartsville units was relocated so it would
not significantly impact the musseis in the bed. No other Federally protected
threatened or endangered aquatic species is known from the site or vicinity.

Several species of freshwater fish that are considered by the State of Tennessee
as endangered or threatened have been taken from the Cumberland River below the
falls (TWRC, 1975). However, none have been reported from the site.

The Hartsville site was evaluated for aquatic impacts from two potential siting
situations: (1) an LMFBR unit on an uncleared portion of the site of the
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existing deferred units and (2) an LMFBR as the only unit operating on the
site.

If all four of the Hartsville units were completed, an additional intake would
have to be built and the resulting impacts of construction * ,uld be comparable

1

to those at the Clinch River site. Because two of the Hartsville unies have '

been cancelled, the LMFBR could probably utilize the resulting excess intake
capacity. This would cause little or no impact to aquatic biota as a result of |
intake construction because little inriver construction relative to that l

required at the Clinch River site would be necessary. The Hartsville site
therefore would be environmentally preferable relative to intake considerations.

The discharge diffuser has not been constructed for the Hartsville units and
presumably it could be sized slightly larger to accommodate the additional >

LMFBR blowdown flow without significant incremental impact. With respect to
the impact of construction of the discharge diffuser on aquatic organisms, the
two sites are comparable. The potential exists for adversely impacting the
freshwater mussel beds at the Hartsville site during construction of the
diffuser.

The Hartsville site already has a barge-unloading facility, site preparation >

has been completed for the licensed units, and site runoff-holding facilities
are functional. Additional impacts associated with construction of the barge-
unloading facility and site preparation would be minimal. Therefore, with
respect to impacts on aquatic ecology from these construction activities, the
Hartsville site is environmentally preferable.

In summary, the Hartsville site would be environmentally preferable with regard '

to construction impacts from the breeder plant on the aquatic ecology since
only two of the four Hartsville units will be completed; they would be compara-
ble to those at the Clinch River site if all four Hartsville units were
completed. If no Hartsville units were completed, the proposed site would be
environmentally preferable to Hartsville with regard to construction impacts.*
However, construction-related impacts are temporary, largely mitigable, and can
be scheduled so that effects can be even further minimized. The applicants
would be required to implement an approved erosion-control plan prior to con-
struction. Although preferability of one site over another can be established
for construction-related impacts, the staff finds, based on the above, that the '

importance of this preferability in the evaluation of alternatives is minor.

The impacts of plant operation on aquatic biota at the Hartsville site as a
result of impingement, entrainment, and the thermal plume were also analyzed.

The Hartsville intake may result in significant losses of paddlefish, Polyodon
spathula. TVA has experienced large numbers of young-of-the year paddlefish
impinged on the intake screens of the Gallatin steam plant, which is located
downstream on the same reservoir (Pasch et al., 1980). Spawning is known to
occur upstream of the Hartsville site. Entrainment losses of this species may

*These judgments are made primarily on the basis of the intake- and diffuser-
related impacts.
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also be a problem. Based on this potential for impact, the staff concludes
that the proposed site is environmentally preferable to the Hartsville site
with respect to impingement and entrainment losses under any plant configura-
tion at the Hartsville site.

The additional thermal loading from an LMFBR at the Hartsville site if the
deferred Hartsville units are also completed would not result in an adverse
impact to aquatic biota inhabiting the Cumberland River. The Hartsville site
was originally reviewed for four 3579 MWt units and found acceptable (NRC,
1975), whereas the thermal discharge of an LMFBR at the Clinch River site has.
the potential, under low- or no-flow conditions in the Clinch River, to impact
striped bass that utilize that stretch of river as a thermal refuge during the
late summer and and early fall (see Sections 2.7.2 and 5.3.2.2). Should studies
conducted by the applicants prior to plant operation fail to conclusively demon-
strate that impact to striped bass will not occur, the applicants have committed
(Longenecker, 1982) to restricting the thermal discharge from the CRBRP during
periods when the river water temperature is high and zero flow conditions exist,
Furthermore, EPA, in the draft NPDES Permit (III.M, see Appendix H), will require
that no thermal impact to striped bass occur because of plant operation. Thus
the Hartsville site is considered to be environmentally comparable to the Clinch
River site with respect to the potential for impact on aquatic biota as a result
of thermal discharge.

The staff concludes overall that the Clinch River site is environmentally com-
parable or environmentally preferable to the Hartsville site under any plant
configuration with respect to the impact of construction and operation on the
aquatic biota inhabiting the source and receiving water bodies.

1.1.4.2 Terrestrial Resources

There are no Federal lands or natural landmarks on or near the Hartsville site.
While there are approximately 13 recreation areas within 10 miles of the site,
none are on site, neither are there any privately dedicated areas on or near
the site. The Old Hickory Wildlife Management Area is about 10 miles east-

t southeast of the site.

Before construction activities for the Hartsville units began, approximately
90% of the site was used for agricultural purposes. As a result, there was
little diversity of herbaceous and woody plant species, and the site did not
provide a diverse wildlife habitat. Ongoing construction activities have fur-
ther reduced the desirability of this site for wildlife. No Federally listed
endangered or threatened species have been known to freq0ent the site. Before
site construction activities began, eight state. endangered species were observed
at or near the site. None of these species appeared to be utilizing the site
for nesting activities. The staff concludes that additional construction activ-
ities associated with the possible location of an LMFBR at Hartsville would not
significantly affect remaining populations on this site.

Of the 90% of the site that was used as farmland, much could be classified as
" prime farmland." However, with ongoing construction activities, there are no
agricultural operations on the site.
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Several small wetland areas on the site are primarily the result of construc-
tion activities.

Assuming that the demonstration plant is placed on an undisturbed portion of
the site, Hartsville would offer no substantial advantage over the Clinch River
site in terms of impacts on terrestrial resources. This judgment recognizes
that the staff has already found that the terrestrial resources on the Clinch
River site are not unique and that impacts on them from construction and opera-
tion of CRBRP would be small. However, if some cleared portion of the Hartsville
site becomes available and can be used for the LMFBR plant, this site would be
preferable in terms of impacts to terrestrial resources.

1.1.5 Socioeconomics

No cultural, scenic, or recreational areas are located at the Hartsville site.

Only one site within 10 miles of the plant site is listed in the National Reg-
ister of Historic Places. It is the Tilman Dixon house ("Dixona"), built in
1788-1789 and located less than 1 mile from the site. Two additional struc-
tures of historic interest were also originally found on site. The Wright-
Oldham house is a frame house dating from the mid-19th century, and the
John McGee house is a two-story brick structure from the early 19th century.
The McGee house was located in an area where construction of the Hartsville
nuclear units has occurred.

Archeological investigation of the Hartsville site has revealed that it is a
relatively rich archeological location (NUREG-75/039). Thus, building a breeder
reactor there in addition to one or more commercial units would likely disrupt j
onsite resources. The Clinch River site is preferable in this regard. !

Some residents were relocated and some agricultural land was preempted before
construction began on the four commercial units. The use of additional land
needed on the Hartsville site to accommodate an LMFBR would not require further
displacement. Therefore, Hartsville is comparable to the Clinch River site in
this respect.

Tennessee Highway 25 is the main roadway that would be used by the construction j

force. The lack of optional roadways indicates that the Hartsville site may be '

subject to more traffic congestion than would occur at the Clinch River site. I
Thus, the Clinch River site is preferable in this regard. j

l
Some of the construction at the Hartsville site had proceeded considerably |

before work was stopped. As a result, the addition of a breeder reactor would
,

offer less visual intrusion than at the Clinch River site. i

An estimated 29,674 people will be available for construction work in 1985 in
the area around the Hartsville site. Although this figure is larger than the
labor force estimated to be available in the region around the proposed CRBRP
site, the distribution of labor differs substantially. Most of the workers in
the labor pool serving the CRBRP site would commute from Knoxville, which is
within 30 miles. At Hartsville, most of the labor pool is concentrated around
Nashville, which is in the 40-to-50-mile ring around the station. Moreover,
approximately three times the number of construction workers live within 30
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miles of the CRBRP site, comoared to the number that live within 50 miles of
Hartsville. For these reasons, Hartsville is less desirable than the CRBR
site in terms of labor avail.thility.

In summary, assuming the construction of the CRBRP on the Hartsville site,
either simultaneously or not during the same time frame as construction of one
of the commercial units, the staff concludes that the socioeconomic impacts at
Hartsville would be less desirable than those at Clinch River. This evaluation
arises because of the relatively unfavorable traffic congestion patterns and
levels of construction labor.

1.1.6 Population Density

Population totals and projections in the vicinity of the Hartsville site are as
follows:

1980 1990 2030

Distance Density Density Density
from site Total (persons / Totai (persons / Total (persons /
(mi) population mi2) population mi2) population mi/2)

0-5 2,765 35 3,110 40 5,771 73
0-10 13,160 42 14,865 47 27,521 88
0-20 69,930 56 82,335 65 262,151 209

; 0-30 158,266 56 185,635 66 481,129 170 i

|

Comparable data for the proposed CRBRP site * are
i

1980 1990 2030
:
! Distance Density Density Density
| from site Total (persons / Total (persons / Total (persons /
! (mi) population mi2) mi2) population mi2)
!

| 0-5 5,713 73 6,807 87 8,925 114
0-10 56,570 180 65,322 208 84,296 268
0-20 209,870 167 209,922 167 230,996 184 |

0-30 521,070 184 557,522 197 624,996 221
!

RIncludes transient population for 0-10 miles,
r

|
Although the data indicate that the total population and population densities|

| are lower at this alternative site than at Clinch River, both sites have

population densities which are well below the threshold values of Regulatory
Guide 4.7 and criterion VI.2.b(7) of the proposed rule on alteraative sites
and, therefore, both sites are in areas of low population density.
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The staff concludes that, despite actual differences in population density,
the residual accident risks are not expected to be significantly different and !
would be very low at either site. Consequently neither site is considered to
be environmentally preferable compared to the other with regard to population
density.

1.1.7 Industrial, Military, and Transportation Facilities ]

There are no chemical plants or other industries processing hazardous materials
in the vicinity of the site. The closest industries are several manufacturing
plants located in Hartsville, approximately 5 miles northwest of the site, that
produce clothing, footwear, and other fabricated products. There are no
military bases or activities in the vicinity of the site.

At present, there is no barge traffic past the site on the Cumberland River.
Some hazardous materials, such as gasoline, are transported on a state highway
approximately 4000 ft from critical plant structures. However, the expected I

low frequency of hazardous material shipments, plus the separation distance
from the highway to critical plant structures, is adequate to ensure that these
shipments will not interfere with the safety of a nuclear plant. |

There are no airports within 15 miles of the site, but there are two low-level
airways which intersect within 2 miles of the site. Based on data and analysis

,

submitted by TVA, the staff previously concluded that the probability of an air- )
craft crashing into a reactor at the Hartsville site is acceptably low (less

|than about 10 7 year) and within the acceptance criteria of Standard Review Plan 1

Section 2.2.3 (NUREG-0800); thus it need not be provided for in the design of I
1the facility.

i

A 22-in. natural gas pipeline traverses the exclusion area approximately
2650 ft from safety-related structures. A compressor station for this pipeline

lis located about 3400 ft northwest of the nearest plant structure. During the !

CP application for the Hartsville plant, the staff reviewed TVA's analysis and
concurred that this pipeline represents no undue threat to the safe operation
of a nuclear plant at the Hartsville site.

The staff concluded that no significant additional expenditures would be
necessary to make the breeder plant licensable at the Hartsville site in regard
to this parameter.

1.2 Murphy Hill

-The Murphy Hill site is located in Marshall County, Alabama, on the southern
bank of Guntersville Lake on the Tennessee River, about 25 miles southeast of
Huntsville and 12.5 miles northeast of Guntersville. It consists of approxi-
mately 1200 acres, most of which has been cleared for construction of a pro-
posed coal gasification project. Because there is probably not room for both
the synfuel plant and the breeder plant on this site, the staff considered it
as a surrogate for similar sites in the vicinity. j

i

The coordinates are 34 29'00" latitude, 86 10'00" longitude. j

l

|
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1.2.1 Geology and Seismology

The Murphy Hill site is in the southern part of the Valley and Ridge Tectonic
Province. The site is on a small peninsula in Guntersville Reservoir. The
peninsula is formed by a northeast elongated hill ranging in elevation from
about 595 ft ms1 at the lakeshore to 680 ft msl at the top of the hill.

The site is underlain by limestone, siltstone, and shale of the Ordovician
Chickamauga formation. Foundations will be within approximately the same
stratigraphic horizon as that of the Bellefonte plant. Like Bellefonte, Murphy
Hill is on the southeast flank of the Sequatchie anticline. The Sequatchie
fault is on the northwest flank of the Sequatchie anticline. The fault is a
major southeast-dipping, low-angle thrust fault that formed during the
Paleozoic Era along with other thrust faults throughout the Valley and Ridge
Province. Several solution cavities were found in borings at the site, along
with a possible northwest-trending minor fault.

The Murphy Hill site is in the same tectonic province as the proposed CRBRP
site; therefore, the seismic exposure is the same. Faults in the vicinity of
both sites are similar in age and physical characteristics. Foundation condi-
tions of the Clinch River and Murphy Hill sites are similar. Thus, the Murphy
Hill site is considered to be equivalent to the proposed site from the stand-
point of geology and seismology; the related costs of licensing would therefore
be comparable to those at the Clinch River site.

!

1.2.2 Hydrology

The Murphy Hill site has ample water supply from Guntersville Lake on the
Tennessee River. The annual average flow at the site is estimated to be
39,000 cfs, which is more than the flow at the Clinch River site. However, I

because of the small amount of water required for the proposed LMFBR, water
availability is a relatively insignificant issue.

' Plant grade is estimated to be 621 feet msl, and the PMF is estimated to be
about 2 ft below plant grade. Minimal flood protection would be needed, and

| there would probably be little, it any, encroachment on the 100 year flood
plain because of plant construction. For this parameter, the Murphy Hill and
Clinch River sites are equal.

,

The site is located over fractured dolomite. Groundwater occurs in fractures
and solution cavities and flows toward Guntersville Lake. The potential for
groundwater transport of releases does not appear to be a problem, and thus is ;

judged to be equal to the potential at the Clinch River site.
'

The (1970) population within 50 miles of the site adjacent to the Tennessee
River and in the downstream direction is estimated to be 350,000 people. The i

l ratio of people potentially served to river flow rate is therefore 350,000/39,000, ;

or approximately 9 people /cfs, which is slightly higher than the 7.7 people /cfs 1

|for the Clinch River site. The Murphy Hill site is therefore slightly lessj

desirable on the basis of liquid effluent dilution and population served.'

i

Overall, the Murphy Hill site is considered approximately equal to the proposed
site in regard to hydrology concerns. The costs to provide adequate water and j

flood protection for the plant would be approximately the same for the two sites.
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1.2.2.1 Water Quality
,

1

Guntersville Lake has lower concentra' ions of dissolved inorganics than does it

the Clinch River, is generally of fair quality although the reach downstream of |
'the Murphy Hill site near the dam is highly productive, and is approaching its

capacity to assimiliate organic wastes. Water temperatures in the impoundment
approach the Alabama maximum criterion of 30 C, and dissolved oxygen levels l

below the Alabama criterion of 5.0 mg/l have been observed in the site vicinity. !

|

Although flow into and out of the lake is regulated for hydroelectric power
generation and flow past the site may be zero for as long as 12 hours at a
time, longer term flows past the site are so high (the minimum daily flow is
2.900 cfs, and the 7-day, 10 year low flow is 11,000 cfs) that they ensure there
will be no long-term impacts on water quality from a project the size of the
CRBRP. Furthermore, the Guntersville Lake provides a large volume of dilution
water for reducing effluent concentrations during the short no-flow periods.

Water quality concerns in the coal gasification plant review (TVA, 1981) were i
principally related to the capacity of Guntersville Lake to assimilate addi- |tional organic wastes. Additional concerns were associated with potentially j
toxic wastes unique to the coal gasification project. Discharge of waste heat
and contaminants of the type which would result from an LMFBR posed no special
concerns. The combination of the large river flow relative to the CRBRP require-
ments and the nature of the discharges from the CRBRP ensure that the Murphy |
Hill site could accommodate the project without impact.

In comparison to the Clinch River site, Murphy Hill has the advantages of !

greater dilution flow and somewhat lesser concern over thermal impacts.
However, because impacts as a result of water quality changes at the proposed
site are judged to be negligible, these Murphy Hill advantages do not weigh
heavily in the comparison of alternatives.

1.2.3 Meteorology

The meteorological considerations for Murphy Hill are similar to those for the
Hartsville and Clinch River sites (see Section 1.1.3 above).

1.2.4 Ecology

1.2.4.1 Aquatic Ecology

An LMFBR at the Murphy Hill site would withdraw and discharge water to Gunters-
ville Lake for the closed-cycle cooling system.

TVA studied fishes in the vicinity of the Murphy Hill site from December 1976
through November 1977. Gizzard shad, bluegill, red-ear sunfish, yellow bass,
sauger, and channel catfish were the dominant species (TVA, 1981). Abundant
spawning and nursery areas were found in the overbank areas, primarily asso-
ciated with thick milfoil growth. Shad comprised over 90% of all larval fish
taken during the survey. Sport fishing is concentrated in milfoil beds in the
coves and overbank areas and is heaviest during the spring. Bluegill and red-
ear sunfish comprise approximately 80% of the total catch. Some commercial
fishing in the area is known (ibid).
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A number of aquatic species worthy of protection are known (Freeman et al.,
1979; Boschung, 1976) or suspected at the site; they are Isoetes engelmanii, a
quilliwort; Elodea canadensis, also an aquatic plant; and Cambarus hamulatus, a
crayfish. The status of these species has not been officially recognized by

!the State of Alabama, and the state currently has no legislation that provides
for protection of these species.

The range of 14 species of Federally recognized threatened or endangered
aquatic freshwater mussels includes the Murphy Hill site. Qualitative surveys
were conducted in 1977 and 1980 to determine the distribution of molluscs in
the vicinity of the site. No threatened or endangered species were found (TVA,
1981).

In this assessment of the Murphy Hill sii.e for aquatic impacts as a result of
the construction and operation of an lAFSR- as assumed that the LMFBR
intake would be similar to that proposed for .te coal gasification project: an
open channel, two vertical traveling fine c h screens (0.5-mm openings), and a
fish return system (ibid). The discharge st.cucture was assumed to be similar
to that proposed for the Clinch River site (see Section 3.4.3). Impacts
associated with construction of the intake and ducharge structures at the
Murphy Hill site were judged to be potentially more harmful than at the Clinch -

River site. The importance of the overbank area as a nursery for fishes and
the occurrence of the aquatic plant I engelmanii along the shoreline of the
Murphy Hill site have the potential for some temporary impact to aquatic
species.

| Because site runoff-holding facilities are already in place and most of the
site preparation is completed at the Murphy Hill site, the staff finds the
Murphy Hill site would be environmentally preferable with respect to these two

,
' factors if the LMFBR plant were to be constructed on the site instead of the

coal gasification plant.

Overall, the staff finds that the Murphy Hill site, as an undisturbed surrogate,
' would be less desirable than Clinch River with respect to impacts on aquatic

blota as a result of construction of an LMFBR.
|

The impacts on aquatic biota as a result of plant operation at the Murphy Hill
site were analyzed by TVA during the preparation of the coal gasification plant
impact statement (ibid). No significant impacts on aquatic biota were deter-
mined despite facility makeup flow and blowdown rates three and four times
(respectively) those anticipated for an LMFBR. A properly designed intake for
an LMFBR at the Murphy Hill site would result in negligible impingement and
entrainment losses. This is comparable to the losses predicted for the Clinch
River site.

,

o

|' The additional thermal loading from an LMFBR at the Murphy Hill site would not '

result in an adverse impact to aquatic biota inhabiting Guntersville Lake. The ,

thermal discharge of an LMFBR at the CRBRP site has the potential, under low-
or no-flow conditions in the Clinch River, to impact striped bass that utilize
that stretch of river as a thermal refuge during the late summer and early fall ;

i

i
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(see Sections 2.7.2 and 5.3.2.2). Should studies conducted by the applicants
prior to plant operation fail to conclusively demonstrate that impact to
striped bass will not occur, the applicants have committed (Longenecker, 1982)
to restricting the thermal discharge from the CRBRP during periods when the
river water temperature is high and zero flow conditions exist. Furthermore,
EPA in the draft NPDES Permit (III.M, see Appendix H) will require that no
thermal impact to striped bass occur because of plant operation. Thus, the !
Murphy Hill site is judged environmentally comparable to the Clinch River site |
with respect to the potential for impact on aquatic biota as a result of the
discharge.

The staff concludes that an LMFBR at the Murphy Hill site would be environment-
ally comparable to an LMFBR at the Clinch River site with respect to the impact
of construction and operation on the aquatic biota inhabiting the source and
receiving water bodies.

1.2.4.2 Terrestrial Resources

There are no Federal lands or natural landmarks on or near the site, and there
are no state or local parks on site. Recreation developments within 10 miles
of the site are: (1) Lake Guntersville State Park and Bucks Pocket State Park;
(2) two local parks (ER-CP, Appendix A, A-17); and (3) one wildlife management
area. No privately dedicated areas are on or near the site, nor are there any
critical habitat areas on or near the site.

Of the approximately 1200 acres on the site, one-third was farmland and two- ;
thirds forested. The most common tree species were loblolly pine, Virginia '

pine, chestnut oak, and shagbark hickory. At the time of the staff site visit,
the site had largely been cleared for planned construction of the coal gasifi-
cation facility.

The site contained a rich diversity of fauna. It was estimated (ER-CP, Appen-
dix A) that there were 123 terrestrial vertebrate species on the site. No rare, l

'

unique, or er. dangered species have been observed at the site.

Parts of the open area on the site were cultivated fields and pastures (370 j

acres). Based on a preliminary review by the staf f, some of this acreage may
be classified as " prime farmland." There are no wetlands on the site.

Although most of the clearing activities have already occurred at Murphy Hill
for another planned use, the staff considered placing the LMFBR on Murphy Hill

.

'as though it were on an uncleared portion of the site, or on a nearby site
possessing similar terrestrial resources. From its review of reconnaissance-

.

level information on the terrestrial resources of Murphy Hill, the staff con-
cludes that both this alternative and the Clinch River site have terrestrial
resources characteristics that are not unique or unusual for the region.
Because there are no significant differences between these sites, the staff
finds that neither site is preferable to the other in terms of impacts to

terrestrial resources. However, if construction of the coal gasification pro-
ject does not proceed, then construction on a cleared portion of the Murphy i

Hill site would be preferable to clearing the Clinch River site.
,

|
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1. 2. 5 Socioeconomics

No recreation facilities exist on the site, although two state parks are located
in the vicinity (TVA, 1981). No unique or unusual scenic features have been
identified on the site (ibid).

'
:

No historic resources exist on the site, although the Walker Jordan cabin (the
oldest existing log cabin in Marshall County) is located about 0.5 mile south-
east of the site. This cabin may be eligible for inclusion in the National
Register (ibid).

A 1973 archeological survey of the site revealed four archeological sites, one
of which warranted further investigation. It was concluded that no adverse
impacts would occur from construction (ibid).

The Murphy Hill area does not possess abundant cultural resources. It is
unlikely that siting a reactor in the general vicinity would displace or disrupt
these resources. This situation is comparable to the Clinch River site.

No residents are present on the property; however, about 30% of the land at the
Murphy Hill site was previously classified as prime farmland (ibid). Additional
land would be required to build an LMFBR here because the coal gasification pro-
ject would use most of the site. As this would likely preempt more farmland,
the Murphy Hill site is less desirable than the Clinch River site in this regard.

Highway access to the site is from River Road, a paved two-lane county road.
No main highway leads to the area (ibid) and several miles of road improvement
were needed from the site to U.S. Highway 431. Heavy congestion would be
expected on State Route 227, especially in Lake Guntersville State Park during
during peak construction traffic hours (ibid).

There appear to be few roads linked to the remote Murphy Hill site. Construc-
tion traffic is likely to pose more problems than at Clinch River.

If an LMFBR were built close to the gasification facility, the added visual
intrusion of the reactor would be less than the intrusion that would be intro-
duced at the Clinch River site. The Murphy Hill site is therefore preferable
on that basis; however, because no construction would have taken place at either
site, visual intrusion would be roughly comparable at the Murphy Hill and Clinch
River sites.

The staff estimates a 1985 potential labor pool of 19,058 around the Murphy
Hill site. This figure is less than the number of individuals in the construc-
tion industry in the vicinity of the Clinch River site. In this regard, con-
struction of an LMFBR at Murphy Hill would be less desirable than construction

,

I

at the Clinch River site.

Overall, Murphy Hill was judged to be less desirable than Clinch River in terms
of socioeconomic impacts.

L- 17



1.2.6 Population Density

Population totals and projection in the vicinity of the Murphy Hill site are as
follows:

1980 1990 2030

Distance Total Density Total Density Total Density
from site popu- (persons / popu- (persons / popu- (persons /
(mi) lation mi2) lation mi2) lation mi2)

0-5 2,508 32 3,035 39 4,655 59
0-10 8,505 27 10,294 33 15,786 50
0-20 90,192 72 109,158 87 167,403 133
0-30 240,871 85 291,522 103 447,076 158

Comp nab b data for the proposed CRBRP site are given in Section 1.1.6.

Although the data indicate that the total population and population densities
are lower at this alternative site than at Clinch River, both sites have

population densities which are well below the threshold values of Regulatory
Guide 4.7 and criterion VI.2.b(7) of the proposed rule on alternative sites,
and, therefore, both sites are in areas of low population density.

The staf f concludes that, despite actual differences in population density, !
the residual accident risks are not expected to be significantly different and '

would be very low at either site. Consequently, neither site is considered to
be environmentally preferable compared to the other with regard to population
density. |

1.2.7 Industrial, Military, and Transportation Facilities

The Murphy Hill site lies on a portion of the Guntersville Lake that is a i

navigable waterway. The 1978 barge traffic on the Tennessee River to and from ,

JChattanooga was over 1.5 million tons.

The closest airport is a single hard-surfaced runway at Guntersville, Alabama, ,

Iapproximately 9 miles southwest of the site. The closest airway is about
| 9 miles west of the site.

|

The closest industrial area to the site is the Monsanto Plant 5 miles down-
stream; this plant was closed in 1981. Recreational activities within a 10-mile.
radius of Murphy Hill are lake oriented and include boating, water skiing, _ j

fishing, and camping. 1

|

There are no pipelines or railroads within 5 miles of the Murphy Hill site. ||

The nearest currently used road is about 1.25 miles east of the site, across a I

ridge 200 ft higher than the site. State Route 79 is on the opposite shoreline |
of Guntersville Lake, approximately 1.5 miles west of the proposed reactor

'

site. j
l
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Assuming that the breeder plant were built on the Murphy Hill site in lieu of
the coal gasification plant, the staff concluded that no significant additional
expenditures would be necessary to make the breeder plant licensable in regard
to this parameter. However, if both facilities were constructed in the same
vicinity, further analysis would be necessary to make a determination.

1. 3 Phipps Bend.

The Phipps Bend site is located in Hawkins County, Tennessee, on the right bank
of the Holston River, approximately 2.5 miles east of Surgoinsville and 60 miles
northeast of Knoxville. Two 1220-MWe nuclear units are partially constructed on
the 1270-acre site. The coordinates are 36 27'47" latitude, 82 48'32" longitude.

1.3.1 Geology and Seismology

The site is located in the southern Valley and Ridge Tectonic Province, which
consists of major northeast-trending folds and east-dipping thrust faults. The
site is at a bend on the Holston River at an average surface elevation of

'1180 ft ms1. The area is covered by 13 to 64 ft of terrace deposits and
residual soil. The plant would be founded on Sevier shale bedrock of Middle
Ordovician Age. Like the CRBRP site, major thrust faults, which have been
shown to be at least 240 million years old, are mapped in the site vicinity.
Numerous minor faults have been mapped in excavations for the Phipps Bend Units
1 and 2 sites; these have been shown to be not capable according to Appendix A
to 10 CFR 100.

Because the Phipps Bend site is in the same tectonic environment as the CRBRP
site and there are no significant potential foundation problems, it is con- |
sidered to be equal to the CRBRP site in regard to geology and seismology and
the associated licensing costs would be comparable.

1.3.2 Hydrology

| The Phipps Bend site is located on the Holston River in Tennessee, which would
provide adequate water for the plant. The annual average flow rate past the

'

site is about 3600 cfs, which is the smallest for any of the TVA candidate
,

sites. It is less favorable than the flow at the CRBRP site, but because of the
small amount of water required for the proposed plant, water availability is a
relatively insignificant issue. -

Plant grade would be at about 1175 ft msl, which is about 65 ft above the
normal floodplain of the river. The PMF level is about 1183 feet msl. Some
flood protection may be necessary at the site, but probably not in the 100 year
floodplain. This is the only one of the alternative sites that might need such
protection, but it could probably be accomplished, if necessary, with little
difficulty and expense.

The (1970) population adjacent to tht Holston River within 50 miles downstream
! from the site is estimated to be about 93,000 people. The ratio of persons
| potentially served to the flow rate past the site is therefore 93,000/3600, or

approximately 26 people /cfs, which is higher than the R factor of 7.7 people /cfs
for the Clinch River site. On the basis of dilution of liquid effluents and the
population served, this site is less desirable than the Clinch River site.

I
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The site is located on consolidated rocks (dolomite, limestone, shale, and
sandstone). Groundwater transport to the Holston River would be slow, and, as|

' with the other sites, the transport of radioactivity through the groundwater to
adjacent rivers does not appear to be a problem.

Overall, in regard to hydrology, this site is slightly less desirable than the
proposed CRBRP site and a small additional cost might be involved in making the
plant licensable with respect to flood protection.

1. 3. 2.1 Water Quality

The FES for the Phipps Bend Nuclear Plant (PBNP) (NUREG-0168) described the
water of the Holston River as having a relatively low mineral content and cool
temperatures but showing signs of the stresses of heavy loadings of industrial
and domestic wastes. At times upstream from the plant, low dissolved oxygen
concentrations occur that are primarily attributable to organic waste loadings.
The maximum average monthly temperature in the river is 82 F and it occurs in
July. Short duration local maxima as high as 88 F have been reported. TVA
maintains a minimum average daily flow of 750 cfs in the river, in accordance
with terms of an agreement with the Tennessee Eastman Company, for dilution of
waste discharges.

The small river flow relative to the water requirements of PBNP causes concern
over water quality in the immediate vicinity. The two 1220 MWe light water
reactors, which have been cancelled, would have caused a localized deterioration
of water quality. However, after complete mixing of the effluent with the
river flow, the net effect of the two units would be insignificant. The addi-
tional effluent from the 350 MWe breeder plant would not alter that conclusion.
The only organic loading to the river from the station, including the breeder,
will be the effluent from the sanitary waste treatment system. Because of the
level of treatment required by the NPDES Permit, this effluent will not add to
existing water quality problems.

Because the Holston River is shallow at the site, a multiple port diffuser was
designed to disperse cooling tower blowdown quickly. With the diffuser,

temperature standards could be met with an acceptable mixing zone. However,
the FES concluded that, even with the diffuser, stringent limits on the dis-
charge of copper and chlorine should be imposed. The FES further concluded
that, with such limitations in the NPDES Permit, the site could accommodate the
two PBNP 1233 MWe units with no significant impact to water quality. The
addition of the 350 MWe breeder unit would result in a larger mixing zone but,
with comparable discharge limitations, it would be accommodated with still
small water quality impacts.

During construction the Holston River has been very well protected from the
impact of silt. Construction impacts resulting from adding the breeder prob-
ably would also be negligible.

Water at the Clinch River site is of comparable quality to that in the Holston
with regard to dissolved mineral conduct and does not have the stresses of
waste loadings. Because of the slightly greater depth at the Clinch River site,
and because of the lower flow from the smaller breeder reactor, the problem of
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dispersion of the discharge with river water is more easily resolved. However,
during those short time periods when flow in the Clinch River is zero, water
quality in the immediate vicinity of the discharge would deteriorate. Such
occurrences would be infrequent, of short duration, and highly localized.
Therefore, in this regard, the Phipps Bend and CRBRP sites are comparable.

With controls in the NPDES Permit for the Clinch River site that eliminate
potential impacts during abnormally low flow conditions, the Clinch River site
has a slight overall siting advantage with regard to water quality.

1.3.3 Meteorology

The meteorological considerations for Phipps Bend are similar to those for the
sites discussed above and the Clinch River site (see Section 1.1.3 above).

1.3.4. Ecology

1.3.4.1 Aquatic Ecology

An LMFBR at the Phipps Bend site would withdraw and discharge water from the
Holston River for the closed-cycle cooling system.

TVA studied fish populations within a 10-mile stretch of the river near the
site in support of the PBNP construction permit application (TVA, 1976). The
dominant taxa collected were gizzard shad, suckers, sunfish, and minnows (NRC,
1977). Larvae of suckers, minnows, catfishes, sunfish, perches, and shad were1

collected in the vicinity of the site. A creel census found that 90% of the
sport harvest is sunfish and that recreational fishing pressure is apparently
low near the site. There is no commercial fishing in the vicinity of the site.
The aquatic community in the Holston River near the Phipps Bend site is probably
adversely affected by a number of factors, including upsteam discharges, low
dissolved oxygen, and fluctuations in water level and temperature because of an
upstream reservoir.

No Federally protected threatened or endangered aquatic species are known to
occur in the vicinity of the site. No aquatic species taken near the site are
classified as endangered or threatened by the State of Tennessee (TRWC, 1975).

The Phipps Bend site was evaluated from the standpoint of two siting
situations: an LMFBR unit with the existing two deferred units completed and
an LMFBR unit as the only operating unit on the site. The Phipps Bend site was
compared to the preferred site with regard to impacts to aquatic biota
associated with plant construction and operation.

If both Phipps Bend units were completed, an additional intake would have to be
built and the resulting impacts of construction would be comparable to those at
the Clinch River site. However, both of the Phipps Bend units have been can-
celled, and the LMFBR could probably utilize the existing intakr apacity.
This would cause little or no impact to aquatic biota as a res> of intake
construction because little inriver construction relative to that required at
the Clinch River site would be necessary. The Phipps Bend site would then be
environmentally preferable to the Clinch River site with respect to intake
construction.
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The discharge diffuser has not been constructed for the Phipps Bend station and
presumably it could be sized slightly larger to accommodate the additional LMFBR
blowdown flow without significant incremental impact. With respect to the !

impact of construction of the discharge diffuser on aquatic organisms, the
Phipps Bend and Clinch River sites are comparable. !

Site preparation has been completed for the Phipps Bend units and site runoff- ;

holding facilities are functional. Aquatic impacts associated with additional
site preparation for the breeder at the Phipps Bend site would probably be
minimal; therefore, with respect to these construction activities, the Phipps
Bend site is environmentally preferable to the Clinch River site.

Overall, the Phipps Bend site was found to be environmentally preferable with
respect to construction impacts to aquatic biota whether both Phipps Bend units
were completed or not. However, construction-related impacts are temporary,
largely mitigable, and can be scheduled to further minimize effects. The
applicants will be required to implement an approved erosion-control plan prior
to construction. Although preferability of one site over another can be
established for construction-related impacts, the staff finds, based on the
above, that the importance of this preferability in the evaluation of alterna-

|tives is minor.

The impacts on aquatic biota of plant operation at the Phipps Bend site as a
result of impingement, entrainment, and the thermal plume were also analyzed.
Either the current intake or a properly designed new intake at the Phipps Bend 4

site would result in negligible impingement and entrainment losses comparable
to those at the Clinch River site. However, the impact to aquatic biota in the j
Holston River because of the combined thermal plume from the LMFBR and both j

Phipps Bend units may be unacceptable; therefore, under this siting situation,
the Clinch River site is environmentally preferable. ,

With neither or only one of the Phipps Bend units operating, the additional
thermal loading associated with an LMFBR at Phipps Bend would not result in ;

impacts to aquatic biota, whereas the thermal discharge of an LMFBR at the j

Clinch River site has the potential, under low- or no-flow conditions in the
Clinch River, to impact striped bass that utilize that stretch of river as a

ithermal refuge during the late summer and early fall (see Sections 2.7.2 and
5.3.2.2). Should studies conducted by the applicants prior to plant operation
fail to conclusively demonstrate that impact to striped bass will not occur,
the applicants have committed (Longenecker, 1982) to restricting the thermal
discharge to Clinch River during periods when the river water temperature is
high and zero flow conditions exist. Furthermore, EPA in the draft NPDES Per-
mit (III.M; see Appendix H) will require that no thermal impact to striped bass
occur because of plant operation. Thus, if the breeder were operating simul-
taneously with neither or only one of the commercial units, the Phipps Bend
site is judged environmentally comparable to the Clinch River site with respect
to the potential for impact on aquatic biota as a result of the thermal
discharge.

The staff concludes that locating an LMFBR at the Phipps Bend site with neither
or only one of the Phipps Bend units completed is environmentally comparable to
the Clinch River site with respect to the impact of construction and operation
on the aquatic biota inhabiting the source and receiving water body. If, how-

ever, both Phipps Bend units are completed, the siting of an LMFBR at the same
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site may result in significant impacts to Holston River biota; therefore, under
this siting configuration, the Clinch River plant is environmentally preferable.

1. 3. 4. 2 Terrestrial Resources

No Federal lands or natural landmarks are located on or near the site, and
there are no state or local parks on site. Panther Creek State Park (Hamlin
County) is about 35 miles southwest of the site, and Warriors Path State Park
is about 20 miles to the east-northeast. There are no state forests in the
area.

No privately dedicated areas are on site. There are, however, approximately 10
private recreational sites in Hawkins County (the county in which the Phipps
Bend site is located).

There are no critical habitat areas on or near the site. The John Sevier Wild-
life Management Area is 10 miles southwest of the site.

The vegetation of the Phipps Bend site is highly disturbed, strongly reflecting
the_ effects of relatively intense land-use activities, including the construc-
tion of a commercial nuclear power generating facility. Previously, the land at
the site was used primarily for pasture and cropland.

Some of the site wildlife habitat has been disturbed by construction activities.
Terrestrial game species possibly still occurring at or near Phipps Bend include
the grey squirrel, cottontail rabbit, bobwhite quail, ruffed grouse, and mourn-
ing dove. Furbearers may include red and grey fox, skunk, opossum, weasel,
woodchuck, mink, and muskrat. The woodduck is the most abundantly occurring

'

waterfowl species at the site. No Federally endangered or threatened species
have been recorded on the site.

i Five state listed species have been occasionally noted on the site (NUREG-0168).

There is no active agricultural operation onsite. Of the 1270 acres of the
existing site, approximately 400 acres are estimated by the staff to be poten-
tially classifiable " prime farmland."

Onsite riparian habitat exists along the Holston River. Small, productive
wetland areas have been developed on the site as a result of controlled con- )struction runoff.

| The site's terrestrial resources have been impacted by construction activities
'

related to PBNP. Thus, because of the already disturbed nature of the site and
the lack of any identified unique or unusual terrestrial resources at Phipps
Bend, the staff concludes that the Phipps Bend site would be slightly preferable
to the Clinch River site in terms of the potential reduction of impacts to the |

! region's terrestrial resources, although this reduction would be slight for
| either site.

|
l If the LMFBR plant were placed on an undisturbed area of Phipps Bend site, the

site would offer no substantial advantage in terms of impacts on terrestrial
resources. This judgment recognizes that the staff has already found that the

L-23

- - - - _ . -.



terrestrial resources on the Clinch River site are not unique and that impacts
on them from construction and operation of the CRBRP would be small. However,
if some cleared portion of the site becomes available, this site would be
preferable in terms of impacts on terrestrial resources.

1. 3. 5 Socioeconomics
.

No designated " scenic rivers" or other recreational areas are located on the
Phipps Bend site. The closest cultural area is the birthplace of Davey Crockett,
20 miles away.

Several historic landmarks are located within 10 miles of the site. The closest
is Stony Point, the oldest brick house in Hawkins County, which is 2 miles from
Phipps Bend. No historic landmarks have been located on site. Several archeo-
logical sites have been found on site, but the Advisory Council on Historic Pre-
servation has found that current construction will not impact them (NUREG-0168).

Onsite resources appt, - tufficiently limited so as to make Phipps Bend compara-
ble to the Clinch River site in this respect.

No additional land purchases would be needed, and no displacement would occur.
Therefore, the Phipps Bend site is comparable to the Clinch River site with
respect to displacement of residential and economic activities.

The site is accessible from U.S. Mighway 11W (NUREG-0168). Construction traffic
could cause congestion, a longer period of peak traffic in Kingsport, and addi-
tional problems in Hawkins County. - Assuming simultaneous construction at the )
Phipps Bend commercial station, breeder construction traffic would further
impact an already burdened traffic network. This situation would be less desir-
able than the Clinch River site, which has a more extensive road system available.
If the PNBP units are not constructed simultaneously with the breeder reactor,
traffic would be less but the impact would still be less preferable than at the |

Clinch River site. i

|
If the PBNP units are built, an additional building on the site would add
relatively little visual intrusion, and less than a reactor at Clinch River.

.

However, because of the relatively small amount of work that has been completed |
at Phipps Bend, offsite visual intrusion, currently minimal, could be notice- |
able if one or both PBNP units are cancelled and an LMFBR is constructed. This
situation is comparable to that at the Clinch River site with respect to visual
intrusion. -

!

The estimated potential construction labor force around Phipps Bend is 19,832 )
workers. Therefore, the demands on the regional labor force would be less
favorable than at the Clinch River site where the labor force is estimated to j

be 22,905. !

| Overall, the staff judges the Phipps Bend site to be less desirable than the
! Clinch River site with respect to socioeconomic impacts of the LMFBR plant.

|
|
!
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1.3.6 Population Density

Population totals and projections in the vicinity of the Phipps Bend site are
as follows:

1980 1990 2030

Distance Total Density Total Density Total Density
from site popu- (persons / popu- (persons / popu- (persons /
(mi) lation mi2) lation mi2) lation mi2)

0-5 5,737 73 6,648 85 15,315 195
0 - 10 23,297 74 30,245 96 125,296 399
0 - 20 174,342 139 216,975 173 659,864 525
0 - 30 373,617 132 468,690 166 1,455,201 515

Comparable data for the proposed CRBRP site are in Section 1.1.6.

Although the data indicate that the total population and population densities '

are lower at this alternative site than at Clinch River, both sites have
population densities which are well below the threshold values of Regulatory
Guide 4.7 and criterion VI.2.b(7) of the proposed rule on alternative sites,
and, therefore, tacth sites are in areas of low population density.

,

The staff concludes that, despite actual differences in population density,
the residual accident risks are not expected to be significantly different and
would be very low at either site. Consequently, neither site is considered to
be environmentally preferable compared to the other with regard to population
density.

l

i 1.3.7 Industrial, Military, and Transportation Facilities

| A small plastics manufacturing plant employing about 100 people is located
approximately 1 mile north-northwest of the nearest safety-related structures.
Several other plants are located between 2.7 and 4.3 miles from the Phipps Bend
plant. Because of the quantities of material and distances involved, these
industries will not adversely affect the safe operation of a nuclear r.lant ;

There is no commercial barge traffic on the Holston River in the vicinity of !

|the site.

Chlorine and acetaldehyde have been identified as toxic materials transported
near the site that would require reactor control room protection.

i

The nearest railroad passes the site approximately 7500 ft from the nearest
safety-related structure. Munitions are shipped on this railroad to or from
the Holston Army Ammunition Plant, which is approximately 8 miles northeast of
the site. This separation distance is adequate to preclude adverse effects on
a nuclear plant because of accidental detonations.
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A small county airport with a single 3500-ft runway is 4.2 miles west of the
site. There are airways and training routes located from 1.2 miles to 7 miles

,

from the site. Based on data on aviation activities near this site and on I

staff analysis of similar activities at other nuclear power plant sites, the ,

staff concludes that the probability of an aircraft crashing into the Phipps
Bend plant is within the acceptance criteria of Standard Review Plan Section
2.2.3 (NUREG-0800) and is acceptable. i

l

A 6.25-in.-diameter natural gas pipeline passes about 7500 ft northwest of the |

site. Because of the size of the line and the distance involved, this pipeline
does not r2present a hazard to the safe operation of a nuclear plant.

The staff concluded that additional expenditures necessary te make the plant
licensable at the Phipps Bend site with respect to the above hazards would not
be significantly greater than at the Clinch River site.

1.4 Yellow Creek

The Yellow Creek site is located in northeast Mississippi, about 9 miles north
of Iuka, Mississippi, and 30 miles west-northwest of Florence, Alabama. Two
1285 MWe nuclear units are partially constructed on the 1160-acre site. The
coordinates are 34 57'24" latitude, 88 12'57" longitude.

1.4.1 Geology and Seismology

The Yellow Creek site is on the boundary between the Central Stable Region
Tectonic Province and the Gulf Coastal Plain Province. Structurally the site
is on the east flank of the Mississippi Embayment and the west flank of the
Nashville Dome. The New Madrid faulted belt is about 80 miles west of the
site. The SSE is based on the postulated occurrence of an MMI VII-VIII in the
vicinity of the site and an MMI XI-XII 80 miles from the site.

The site is on a dissected plateau with an average elevation of 600 ft ms1.
Plant structures will be founded on the Ft. Payne formation, a calcareous silt-
stone that does not typically support the development of cavernous or karst
conditions. Bedrock is overlain by several tens of feet of residual soil,
alluvial sands of the Cretaceous Eutaw formation, and sand and gravel terrace
deposits.

The Yellow Creek site is considered to be equivalent to the Clinch River site
for the proposed LMFBR because seismic design requirements are similar at the
two sites, and the foundation rock at both sites is of high quality. The staff
concluded that licensing costs with respect to these parameters would be com-
parable to those at the Clinch River site.

1.4.2 Hydrology

The Yellow Creek site is on the east bank of the Yellow Creek embayment of Pick-
wick Lake, which is on the Tennessee River. The average annual flow in the
Tennessee River at this location is 56,000 cfs. Thus, this site is more favor-
able than the Clinch River site with respect to water availability. However,
because of the small amount of water needed for the proposed LMFBR, water avail-
ability is a relatively insignificant issue.
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The nearest drinking water intake is about 10 miles downstream. There are
approximately 20,000 people (1970 census) downstream within 50 miles of the j

site and adjacent to the Tennessee River. The ratio of people potentially |

served to river flow rate is therefore 20,000/56,000, or about 0.35 person /cfs, !
which is lower than the 7.7 people /cfs for the Clinch River site. Yellow
Creek is therefore preferable on the basis of population served and dilution
of liquid effluents.

Minimum plant grade is about 500 ft msl, which is about 86 ft above normal full
pool on Pickwick Lake. Therefore, flooding or encroachment onto the flood plain
should be minimal at this site, making it comparable to the Clinch River site
in this regard.

The site is on unconsolidated materials of low permeability. Transport of

radioactivity through groundwater would be relatively less at this site than at
the Murphy Hill, Hartsville, or CRBRP site.

Overall, the Yellow Creek site is more favorable than the CRBRP site in regard
to hydrology. However, costs relative to hydrology aspects of licensing are
judged to be comparable.

1. 4. 2.1 Water Quality

Makeup water for the closed-cycle Yellow Creek Nuclear Plant will be drawn from
Yellow Creek and station discharges will be returned directly to the Tennessee
River.

Near the site the Tennessee River is of moderate hardness and relatively low in
dissolved minerals. Mineral quality would be considered slightly better than
that of the Clinch River. The waters of Yellow Creek would be considered very
soft, but Yellow Creek tends to be higher in dissolved organics than the Tennes-
see River. Both water bodies are of good quality f rom the sanitary engineering
standpoint, demonstrating that they are relatively free of stresses from munici-
pal waste discharges. Pickwick Lake does stratify thermally in summer months
and at such times the dissolved oxygen concentration decreases markedly with
depth. During the dry season, which is the period of interest for assessing
impact to water quality, the flow from Yellow Creek decreases to a very low rate,
at times reaching zero. Thus, at such times, the makeup would essentially be
Tennessee River water.

Surface temperature of the Tennessee River at times naturally exceeds the State
of Mississippi maximum temperature standard. Therefore, it is necessary that

alternative temperature limitations be established as prescribed in Section
316(a) of the Clean Water Act.

Because of the large flow in the Tennessee River and because of the small addi-
tion of chemicals at the Yellow Creek plant, the FES (NUREG-0365) concluded
that chemical discharges would be within applicable water quality standards and,
in fact, that water quality in Pickwick Lake would not be changed measurably by
the two 1285 MWe units, and the addition of the 350 MWe breeder unit would not |

alter this conclusion.

|
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Because attainment of state water quality standards resulted in no special miti-
y

gative requirements at Yellow Creek, this site is slightly better than the pro- iposed Clinch River site relative to impact on water quality.

1.4.3 Meteorology

The meteorological considerations for Yellow Creek are similar to those for the
sites discussed above and the Clinch River site (see Section 1.1.3 above). !

1.4.4 Ecology

1.4.4.1 Aquatic Ecology

An LMFBR would withdraw water from the Yellow Creek embayment and discharge
into Pickwick Lake for the closed-cycle cooling system.

Based on information provided to the NRC during the Yellow Creek Nuclear Plant
Units 1 and 2 construction permit review, the Yellow Creek embayment of the
lake is important to the maintenance of the reservoir fishery (NRC, 1977). The
embayment and Pickwick Lake proper are dominated (in terms of relative abundance)
by gizzard shad, threadfin shad, bass, and sunfish. The embayment serves as an
important nursery area of the reservoir, and it supports a significant commercial
fishery for blue catfish, channel catfish, flathead catfish, smallmouth buffalo,
and carp (ER, App F-7). The embayment also supports a significant sports fishery
for bass, sunfish, white bass, and white crappie.

No aquatic species collected in the area are listed as threatened or endangered !by the U.S. Fish and Wildlife Service. Cyceptus elongatus (blue sucker), col-
lected from Pickwick Lake, is considered threatened by the State of Tennessee '

(TWRA, 1975).

The Yellow Creek site was evaluated from the standpoint of two siting situations:
the LMFBR unit with the two light water reactor units completed and the LMFBR as

)the only operating unit on the site. The Yellow Creek site was compared to the '

Clinch River site with regard to impacts to aquatic biota associated with plant
construction and operation. I

If both of the Yellow Creek units are completed, an additional intake for an
LMFBR would have to be built and the resulting impacts resulting from construc-
tion would be comparable to those at the Clinch River site; however, if one or
both of the Yellow Creek units were cancelled, then an LMFBR could utilize the
resulting excess intake capacity, thereby causing little or no impact to aquatic
biota as a result of intake construction because little inriver construction
relative to that required at the Clinch River site would be necessary. The
Yellow Creek site would then be environmentally preferable with respect to
intake construction.

The discharge pipeline has not been constructed for the Yellow Creek plant and {it is presumed that it could be sized slightly larger to accommodate the addi-
{tirnal LMFBR blowdown flow. With respect to the impact on aquatic organisms of i

, crnstruction of the discharge pipeline, the two sites are environmentally com-
'

varable. The Yellow Creek site already has a barge-unloading facility, site
i

;

'

|
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preparation has been completed for the Yellow Creek units, and site runoff-
holding facilities are functional. Aquatic impacts associated with construction
of the barge-unloading facility and additional site preparation for the breeder
would be minimal at the Yellow Creek site. Therefore, with respect to these
construction activities, the Yellow Creek site is environmentally preferable to
the Clinch River site.

On balance, construction impacts at the Yellow Creek site would be environmen-
tally preferable to those at the Clinch River site if both Yellow Creek units
are completed, as well as if one or both of the Yellow Creek units are cancelled.
However, construction-related impacts are temporary, largely mitigable, and can
be scheduled to further minimize effects. The applicants will be required to
implement an approved erosion-control plan prior to construction. Although
preferability of one site over another can be established for construction-
related impacts, the staff finds, based on the above, that the importance of
this preferability in the evaluation of alternatives is minor.

The impacts on aquatic biota of plant operation at the Yellow Creek site as a
result of impingement, entrainment, and the thermal plume were analyzed for
both siting situations. Use of the existing or a new perforated pipe intake at
the Yellow Creek site would result in negligible impingement and entrainment
losses comparable to those expected at the CRBRP site.

For either siting situation the use of the Yellow Creek discharge pipeline -

would have an inconsequential impact on aquatic biota inhabiting Pickwick Lake,
whereas the thermal discharge from the CRBRP at the Clinch River site has the ,

potential, under low- or no-flow conditions, to impact striped buss that utilize '

that stretch of river as a thermal refuge during the late summer and early fall
(see Sections 2.7.2 and 5.3.2.2). Should studies conducted by the applicants
prior to plant operation fail to conclusively demonstrate that impact to striped
bass will not occur, the applicants have committed (Longenecker, 1982) to
restricting the thermal discharge from the CRBRP during periods when the river
water temperature is high and zero flow conditions exist. Furthermore, EPA in
the draft NPDES permit (III.M, see Appendix H) will require that no thermal
impact to striped bass occur because of plant operation. Thus, the Yellow Creek i

site is judged environmentally comparable to the Clinch River site with respect
'

to the potential for impact on aquatic biota as a result of the thermal discharge.

Overall, the staff concludes that siting the LMFBR demonstration plant at the j

Yellow Creek site configurations would be environmentally comparable to the
Clinch River site with respect to the impact of construction and operation on
the aquatic biota inhabiting the source and receiving water bodies.

1.4.4.2 lerrestrial Resources

No Federal lands or natural landmarks are on or near the site. There are no
state or local rarks on the site. However, two large state parks (J. P. Coleman
State Recreational Area and Tishomingo State Park) are located within the area
(Tishomingo County).

While there are no privately dedicated areas on the site, recreational areas
oriented toward water activities are numerous in the area.
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There are no critical habitat areas on or near the site.

Before the start of construction activities related to Yellow Creek Units 1 and !
2, the site was predominantly forested. Only 5% of the 1160 arces had been |cleared for pasture or other agricultural uses. As a result of construction |
activities, the staff estimates that approximately 30% of the site has been I

cleared or otherwise affected.
!

No Federally listed rare or endangered species are found on the site. Prior to I

construction activities, there was a rather high diversity of animals on site.
This diversity still exists in the region (NUREG-0365), but construction
activities have reduced both animal populations and diversity. There are no
rare or endangered species on the site.

There are no agriculture activities on the site, and the staff estimates that
tthe site contains little or no prime or unique farmland,
i

Two small areas of wetlands have been impacted by construction activities.
Further impact by siting another facility at this site could occur, but
inexpensive compensating measures can be adopted.

Assuming that the demonstration plant is placed on an undisturbed portion of'
the Yellow Creek site, the site would offer no substantial advantage over the
Clinch River site in terms of impacts on terrestrial resources. This judgment ;recognizes that the staff has already found that the terrestrial resources on '

the Clinch River site are not unique and that impacts on them from construction
and operation of the CRBRP would be small. However, if one or more of the
partially constructed units are cancelled and some cleared portion of the site
becomes available, the Yellow Creek site would be preferable in terms of ?

impacts to terrestrial resources.

,

1 4.5 Socioeconomics

There are no historic structures located on the Yellow Creek site, although an
historic cemetery is located in the immediate vicinity (NUREG-0365). TVA con-
ducted an intensive archeological survey and found numerous archeological sites
(ibid). Scenic and recreational enjoyment of the area have already been dis-
rupted by construction at the site (ibid).

Placement of a breeder reactor on the site of the proposed Yellow Creek units
would likely disrupt numerous archeological sites. This situation would be
less preferable than at the Clinch River site.

Seven households were relocated when construction began at Yellow Creek, and no
economic activities required relocation. It is doubtful that further displace-
ment would Le required if the LMFBR were relocated to Yellow Creek. This situa-

| tion would be comparable to Clinch River because no displacement is necessary at
| the proposed site.
!

Before Yellow Creek Nuclear Plant construction began, serious doubts existed
about the ability of area roadways to handle construction traffic (ibid).
State Routes 25 and 365, U.S. 73, Short Road, and Old luka-Red Sulphur Springs
Road were expected to be heavily impacted. Because of the apparently inherent
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deficiencies in local road systems, traffic congestion would be more of a prob-
lem at Yellow Creek than at the Clinch River site.

Because a good portion of the commercial station at Yellow Creek has been con-
structed (about one-third), the visual intrusion from adding a breeder reactor
there would be less than at the Clinch River site.

,

The area within commuting distance of the Yellow Creek site is estimated to
contain a construction labor force of 10,177 by 1985. By this criterion,
Yellow Creek is less desirable than the CRBRP site, which would have a work
force of 22,905.

'

Overall, the staff considers the Yellow Creek site to be less desirable than
Clinch River in terms of socioeconomic impacts.

4

1.4.6 Population Density

Population totals and projections in the vicinity of the Yellow Creek site are
as follows:

1980 1990 2030

Distance Total Density Total Density Total Density
from site popu- (persons / popu- (persons / popu- (persons /

I (mi) lation mi2) lation mi2) lation mi2)
i

0-5 1,040 13 1,140 14 1,354 17

| 0 - 10 6,180 22 7,615 24 9,487 30

0 - 20 59,115 47 69,080 55 99,253 79 .

0 - 30 116,815 41 135,206 48 195,073 69
,

Comparable data for the proposed CRBRP site are in Section 1.1.6.

Although the data indicate that the total population and population densities
,

are lower at this alternative site than at Clinch River, both sites have !

population densities which are well below the threshold values of Regulatoryi

! Guide 4.7 and criterion VI.2.b(7) of the proposed rule on alternative sites,
and, therefore, both sites are in areas of low population density.'

The staf f concludes that, despite actual differences in population density,
the residual accident risks are not expected to be significantly different and
would be very low at either site. Consequently, neither site is considered to
be environmentally preferable compared to the other with regard to population

!
density.

|

| 1.4.7 Industrial, Military and Transportation Facilities

An oil storage facility is located at the Yellow Creek port, approximately
1.8 miles north and west of the Yellow Creek site. This distance is sufficient
to preclude adverse effects, except for smoke effects resulting from fires,
which may require control room protection.
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The closest major land transportation route is State Highway 25, about 2 miles |west of the site. The closest airport is at Iuka 13 miles south of the site. '

The plant site is near two Federal airways and a military jet training area. |

Based on staff analysis of these routes, the staff concludes that the probabil-
ity of an aircraft crash is acceptably low (less than about 10 7 per year) and
need not be considered in the plant design basis.

The closest natural ga: pipeline is a 6-in. line located 7.5 miles northwest of |the site. The closest railroad is 7 miles to the northwest, with a spur extend- !ing to the Yellow Creek port 1.8 miles northwest. These separation distances
are adequate to ensure no adverse impacts on a nuclear plant. j

|
The main channel of the Tennessee River is 2 miles east of the site and is a

imajor barge route. Presently, the Yellow Creek embayment is not available to
icommercial barge traffic. However, upon completion of the Tennessee-Tombigbee !

Waterway, an estimated 24,000,000 tons of materials will be shipped past the I
site annually. Appropriate design and/or location of the plant intake struc-
ture would ensure against damage to the intake structure from barge collisions
and fires. The plant itself should not be affected by such hazards.

The staff concluded that the additional costs of licensing at Yellow Creek for
protection of the plant from nearby hazards are not likely to be significantly
greater than at the Clinch River site.

2 DOE SITES
|

2.1 Hanford

The Hanford site is located in the southeast area of DOE's large Hanford reser-
vation, about 9 miles northwest of North Richland, Washington, 1.5 miles north-
northwest of the Fast Flux Test Facility (FFTF), and 5 miles southwest of the
Washington Public Power Supply Systems' WNP-2 facility. The coordinates are i

46 26'00" latitude, 119 23'00" longitude. I

2.1.1 Geology and Seismology

The Hanford reservation is in the Pasco Basin, a structural downwarp within the
Columbia River Basalt Plateau of eastern Washington and Oregon and southern
Idaho. The Pasco Basin is bounded by long sinuous folds in the basalt bedrock
that trend in generally east-west to northwest-southeast directions. These
folds reach a maximum elevation of more than 3500 ft msl on top of Rattlesnake
Mountain southwest.of the site. The site surface elevation is about 450 ft msl.
The Hanford area is underlain by at least 5000 ft of basalt flows ranging in
age from Miocene to Pliocene. Overlying basalt in the site area are several
hundred feet of dense Pliocene-Pleistocene soils of the Ringfold formation,
which is overlain by glaciofluvial sands and gravels.

The area is characterized by the infrequent occurrence of low- to moderate-
intensity earthquakes, the sources of which are not known. There are indica-
tions in the geologic record within the region of relatively recent tectonic

i
'

' i
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activity. The appropriate earthquake design basis for this region has not been
established, although much work is being done by the Washington Public Power
Supply System, Puget Power, and DOE to accomplish that goal. Other facilities

in the region are designed for vibratory ground motion values of 0.25g at WNP-1,
2, and 4 and at FFTF, and 0.35g at the Skagit-Hanford site, based on pre-
Regulatory Guide 1.60 spectra.

| The staff believes a Hanford site is licensable, but because of the current
uncertainty of the tectonic regime at Hanford, this site is considered to be
less desirable than the Clinch River site in regard to geological and seismo-
logical considerations and additional costs associated with these considera-
tions are likely to be required for licensing the plant at Hanford.

2.1.2 Hydrology

The Hanford reservation is adjacent to the Columbia River, which has an average
annual flow near the site of about 120,000 cfs. This is more favorable than at
the Clinch River site. However, because of the small amount of water required
for the proposed LMFBR, water availability is not considered a significant item.

Population (1970) adjacent to the Columbia River downstream and within 50 miles
of the site is estimated to be about 70,000. The ratio R of people potentially
served to river flow rate is therefore 70,000/12,000 or 0.58 people /cfs. Because
this ratio is about 7.7 people /cfs at the Clinch River site, Hanford is prefer-
able on the basis of effluent dilution and population served.

The PMF at the site is estimated to be 424.5 ft msl. Flood analyses for three
other commercial nuclear plants at this site have shown that flooding will not
be a problem. Floodplain encroachment will not occur. In these parameters,
Hanford is equal to the proposed CRBRP site.

Groundwater is present under the site in unconsolidated glaciofluvial
deposits. There are extensive data on the movement of groundwater and dis-
solved radioactivity at the Hanford site. The potential for contamination of
water supplies from accidental releases of radioactivity at the site will be |

small and is considered to be equal to the Clinch River site. |
Overall, in regard to hydrology, the Hanford site is more favorable than the )
Clinch River site. However, costs with respect to water availability and flood
protection at the two sites would be comparable.

2.1.2.1 Water Quality

The Columbia River at the Hanford site has an average annual flow of 120,000
cfs, with a controlled minimum day flow average of 36,000 cfs. The quality of
the Columbia River in that vicinity is excellent although state temperature
standards are exceeded during late summer as a result of natural conditions.
The concentrations of certain trace metals (cadmium, copper, iron, lead, and
mercury) at times exceed EPA water quality criteria. Dilution of effluent
streams with the flow in the Columbia River would virtually ensure that any
LMFBR discharges would not be measurable. Even at the controlled minimum low
flow, the river would dilute the breeder project waste stream by a factor of
7200.
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The slightly better water quality in the Columbia relative to the Clinch and
the substantially higher dilution flow in the Columbia would appear to give the
Columbia an environmental advantage. However, because the Clinch River site
can accommodate the breeder project with no significant adverse water quality
impact on other uses, the apparent advantage does not weigh heavily in select-
ing among the alternatives.

1
2.1,3 Meteorology |

|The Hanford site is a desert-type site with diffusion characteristics that are
different from nondesert sites, Based upon extensive diffu:, ion studies, it has
been found that, although there is high joint frequency of stable and low wind
speeds, considerably better diffusion characteristics exist in desert regions
than in nondesert regions. From a diffusion point of view, the far west sites
(Hanford and INEL) have better diffusion conditions than the TVA sites. This
would lead to less conservative x/Q values being utilized for evaluation of the
impacts of routine and accidental releases than are utilized for the other sites.

1

:

This site is in Tornado Region III, which would require a design to withstand !

the effects of a maximum wind speed of 240 mph.

The staff concludes that the Hanford site is preferable to the proposed site
with regard to meteorological considerations, and somewhat lower costs for
licensing would be required compared to the Clinch River site. |

2.1.4 Ecology
|

2.1.4.1 Aquatic Ecology

The LMFBR at the Hanford site would withdraw and discharge water to the Columbia
River for the closed-cycle cooling system.

A number of studies on aquatic biota have been conducted in the vicinity of the i

proposed site in support of the Washington Public Power Supply System Nuclear
Plants 1, 2, and 4 and the Puget Sound Power and Light Company's proposed Skagit/
Hanford Nuclear Plant (WPPSS; PSPLCo, 1981). The most abundant resident species
of fish collected from the river near the proposed site are the large-scale

,

sucker, bridge-lip sucker, squawfish, thiselmouth, and the red-side shiner.
Important anadromous fish from the site are the chinook, coho, sockeye salmon,
steelhead trout, and American shad (PSPLCo, 1981). Spawning of the fall run of
chinook salmon and steelhead trout occurs in the Columbia adjacent to Hanford
reservation. Shad may also spawn in the Hanford section of the river (WPPSS).
No Federally recognized threatened or endangered aquatic species is known to
occur in the Columbia River in the vicinity of this site.

The Hanford site was evaluated for aquatic impacts resulting from the construc-
,tion and operation of the LMFBR on a site near the FFTF with an intake and

discharge located to the east in the Columbia River. For this comparison,
intake and discharge structures of the same designs as those proposed for the
Clinch River site were evaluated for the Hanford site. Impacts associated with
the construction of the intake and discharge structures at the two sites were
judged to be equivalent.

L-34
:



i

!

Because of the size of the Columbia River, the inland location of the site, the
porosity of the soil, and the more arid conditions at the Hanford site, the
potential for site runof f having a detrimental ef fect on aquatic biota is signif-
icantly less than at the Clinch River site.

Overall, the staff finds that the Hanford site is environmentally preferable
with respect to LMFBR construction-related impacts on aquatic biota. However,

| constructien-related impacts are temporary, largely mitigable, and can be
scheduled to further minimize effects. The applicants will be required to
implement an approved erosion control plan prior to construction. Although
preferability of one site over another can be established for construction-
related impacts, the staff finds, based on the above, that the importance of
this preferability in the evaluation of alternatives is minor.

The impacts of plant operation on aquatic biota at the Hanford site as a result
of impingement, entrainment, and the thermal plume were compared to those pro-
jected for the Clinch River site.

The use of intake proposed for the Clinch River at the Hanford reservation
would result in negligible impingement and entrainment losses, c.omparable to
those predicted for the Clinch River site.

The blowdown discharge represents about 0.008% of the lowest mean monthly flow.
Thus the additional thermal loading from an LMFBR at the Hanford site would not
result in an adverse impact to aquatic biota inhabiting the Columbia River,
whereas the thermal discharge of a plant at the Clinch River site has the poten-
tial, under low- or no-flow conditions in the Clinch River, to impact striped
bass that utilize that stretch of river as a thermal refuge during the late
summer and early fall (see Sections 2.7.2 and 5.3.2.2). Should studies con-
ducted by the applicants prior to plant operation fail to conclusively demon-
strate that impact to striped bass will not occur, the applicants have committed
(Longenecker, 1982) to the restricting the thermal discharge from the CRBRP
during periods when the river water temperature is high and zero flow conditions
exist. Furthermore, EPA in the draft NPDES Permit (III.M; see Appendix H) will
require that no thermal impact to striped bass occur because of plant operation.
Thus, the Hanford site is judged to be environmentally comparable to the Clinch
River site with respect to the potential for impact on aquatic biota as a result
of thermal discharge.

The staff concludes overall that an LMFBR at the Hanford site is environmentally
comparable to an LMFBR at the Clinch River site with respect to the impact of
construction and operation on the aquatic biota inhabiting the source and
receiving water bodies.

2.1.4.2 Terrestrial Resources

The Hanford reservation occupies about 360,000 acres of the southeastern part
of the State of Washington. The Hanford site, owned by DOE, is primarily i

dedicated to nuclear activities, including research into advanced reactor |
designs as well as the commercial operation of nuclear power (NUREG-75/012).

There are no natural landmarks on the site; however, there are two registered
sites within 50 miles--Gingko Petrified Forest and Grand Coulee. There are no
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state or local parks on the site; Olmstead Place State Park is approximately
50 miles from the site. No privately dedicated areas are on or near the site.

The Arid Lands Ecology (ALE) Reserve occupies about 120 mi2 of the site. Addi- 1

tionally, 86,000 acres of the site are being reserved for a wildlife refuge and !
recreation area by the Washington State Department of Game. These areas would
not be affected by construction activities. The ALE Reserve also contains
several endangered plant species.

;

The site contains eight major kinds of shrub steppe plant communities. The
most broadly distributed vegetation type is the sagebrush /cheatgrass or sage-
brush /Sanberg's bluegrass association.

Mule deer, cottontail rabbit, jackrabbit, porcupine, and a variety of small
mammals are on the site. Waterfowl, especially the Canada goose and mallards,
occupy the Hanford Reach of the Columbia River during peak migratory periods.

Federally listed endangered species that may use the site for a refuge are the
American perigrine falcon and the bald eagle.

There are no farmlanets on the site. A small portion of the site is classified
as " prime farmland soil, if irrigated."

A riparian community occupies the banks of the Columbia River.

Hanford is an extremely large site with terrestrial resources characteristic of
large regions in the western states. The parts of the site preserved for environ-

|mental research and wildlife would not have to be impacted by any siting activ-
ities connected with an LMFBR. Although the terrestrial resources of the Clinch
River and the Hanford sites are characteristic of entirely different ecosystems
(such as forested vs. rangeland), the staff cannot determine any significant
reason for preferring one site or the other in terms of mitigating or impacting |

terrestrial resources primarily because both sites would require some clearing |
activities. |

2.1.5 Socioeconomics
i

There are no scenic, historic, or recreational sites on the Hanford reservation
(PMC, 1977). However, the Hanford Dunes and Arid Lands Ecology Reserve have
been proposed as National Natural Landmarks. The Hanford Reach of the Columbia
River has been proposed as a potential wild, scenic, or recreational river
under the Wild and Scenic Rivers Act. None of these should affect the Hanford
reservation as a candidate site (PMC, 1982).

Many significant archeological sites have been discovered in the Hanford area,
especially along the Columbia River (PMC, 1977). Several recorded Wanapam
Indian villages and campsites were located there (PMC, 1982). One archeo-
logical site is know to be located on the site, but this will not be disturbed
by existing construction (PSPL, 1982).

|

The Hanford site is comparable t linch River with respect to the potential
for displacing or disrupting onsite resources.

I
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The Hanford reservation has been government property since 1943, and, thus
contains no residential or economic activities. The sites are comparable with
respect to displacement of such activities, because none would occur at the
Clinch River Site.

Route 10, Route 4 South, and State Highway 240 would be the routes used most by
construction traffic. Large construction projects have occurred on the Hanford i
site, and the tri-cities area road system has proven capable of handling the |

traffic (PSPL, 1982). Traffic near the Hanford site would increase because of
additional workers, and the resulting congestion would be comparable to that at
the Clinch River site.

With two nuclear reactors currently being built at Hanford, the construction of
a breeder reactor would add little visual intrusion as compared to a single
plant on the undeveloped Clinch River site. Therefore, the Hanford site is

preferable with respect to visual intrusion.
.

1

The staff estimates that a construction labor force of 6244 will reside near
the plant in 1985. In this regard, the Hanford site is less desirable than the
Clinch River site, which has an estimated labor pool of 22,905.

Overall, the staff concludes that the Hanford site is less desirable than Clinch
River with respect to socioeconomic impacts.

2.1.6 Population Density

Population totals and estimates for the Hanford site are as follows:

1980 1990 2030

Distance Total Density Total Density Total Density
from site popu- (persons / popu- (persons / popu- (persons /
(mi) lation mi2) lation mi2) lation mi2)

0-5 0 0 0 0 0 0

0 - 10 13,924 44 19,432 62 37,154 118
0 - 20 87,283 69 121,807 97 232,894 185
0 - 30 133,379 47 186,135 66 355,890 126

Comparable data for the proposed CRBRP site are given in Section 1.1.6.

Although the data indicate that the total population and population densities
are lower at this alternative site than at Clinch River, both sites have
population densities which are well below the threshold values of Regulatory i

Guide 4.7 and criterion VI.2.b(7) of the proposed rule on alternative sites, |
and, therefore, both sites are in areas of low population density.

The staff concludes that, despite actual differences in population density,
the residual accident risks are not expected to be significantly different and
would be very low at either site. Consequently, neither site is considered to
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be environmentally preferable compared to the other with regard to population
density.

;

2.1.7 Industrial, Military, and Transporation Facilities i

The Hanford reservation consists of about 360,000 acres controlled by DOE.
;

Land uses consist of a number of DOE nuclear production reactors and various
,

laboratory f acilities plus the Fast Flux Test Facility (FFTF). Private leases |
of land include the WPPSS plant at the 100-N area and leases for WPPSS Units 1 '

and 2 under construction.

Other than the above facilities and the onsite road and railroad system, there
are no industrial or military facilities nearby of concern to a nuclear plant.

The proposed LMFBR alternative site is approximately 5 miles southwest of the
WPPSS 1, 2, and 4 site and 5 miles south of the Skagit/Hanford site. The site
is approximately 1.5 miles northwest of the FFTF reactor. There are no oil or
gas pipelines in the vicinity of the site. The major gas pipeline is more than
15 miles from the site. There are no airports within 10 miles of the site.
The closest airport is Richland Airport approximately 12 miles south-southwest.

The NOAA aeronautical chart indicates a notice that aircraft are requested to
avoid the area (Hanford reservation) below 2400 ft msl for national security
reasons.

The staff concludes that licensing costs with respect to protection of the
plant f rom the above hazards would be comparable to those at the Clinch River
site.

2.2 Idaho National Engineering Laboratory (INEL)

The site is on the large INEL reservation about 23 miles west-northwest of
Idaho Falls, Idaho and about 7 miles east-northeast of the EBR-II plant. The ,

approximate coordinates are 43 40'00" latitude, 112 30'00" longitude. '

2.2.1 Geology and Seismology

INEL is on the eastern section of the Snake River Plain, which is a subdivision
of the Columbia Plateau Province. The Snake River Plain is underlain by a
thick sequence of Tertiary and Quaternary lava flows and associated interbeds of
alluvial, lacustrine, and eolian deposits. The plain is rough surfaced but
generally flat. Northwest and southeast of the plain are north-south trending,
generally parallel mountain ranges, composed of folded and faulted Paleozoic
rocks. These ranges and intervening valleys were formed by block faulting
(horst and graben), which is typical of basin and range terrain. Capable
faults (the Arco and Howe faults) have been mapped on the west flank of two of
the north-south mountain ranges north of INEL. There is no evidence that the
f aults cut the Tertiary-Quaternary basalts of the Snake River Plain, but
alignments of volcanic vents and rhyolitic domes, forming prominent buttes,
extend across the plain along projections of the faults. These alignments are
parallel to a young (2000 year old) rift zone extending southeast from the
Craters of the Moon area.
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The INEL area has been relatively aseismic historic. ally, but the basin and
range terrain to the north, south, and southeast are very active. The basalt
bedrock would make an adequate foundation for an LMFBR. However, the INEL site

; is considered to be less suitable than the CRBRP site for an LMFBR demonstra-
tion plant because of the uncertainties about the tectonic regime and potential
for earthquake occurrence at INEL. The applicants' estimate of 0.32g for the
Loss-of-Fluid Test (LOFT) facility, in the northwestern part of the reservation
(FES Table 9.5), indicates that a somewhat higher cost design may be necessary
at INEL than at Clinch River, where the plant is designed for 0.25g. However,
the applicants also indicate that the earthquake acceleration value at EBR II
is 0.22g, and they have reduced the costs of items 10, 11, and 12 shown in
Table A9.4 (Chapter 9) for changing the site to INEL. Nevertheless, the staff
believes that considerable effort would be required to validate the earthquake

design bases at a specific site in the region.

2.2.2 Hydrology

The INEL site is located on a major aquifer, the Snake River Plain aquifer,
which is a large regional water resource. Water for plant operation would come
from wells. Blowdown water would be discharged to a pond approximately 10 acres
in area, from which the effluent would evaporate and percolate into the ground.
Water availability is not regarded as significant because of the small amount
of water required for the LMFBR demonstration plant.

I

Flooding may occur locally on the Big Lost River because of spring snow melt,
but is of little concern to plant siting. No floodplain encroachment is
expected. In regard to these parameters, the INEL site is considered equal to
the CRBRP site. -

The water table at the site is deep and fast moving. While the transport of

radioactivity through the groundwater would not affect any current public water
supplies, it might affect a future use of this resource. In this regard, the
site is less desirable than the propused CRBRP site.

Overall, the hydrology considerations of the Idaho site are less desirable than
the Clinch River site, and custs to ensure water availability would be somewhat
higher than at the Clinch River site.

2.2.2.1 Water Quality

If located at INEL, an LMFBR would utilize groundwater and would ultimately
return the waste streams to the groundwater. The groundwater reservoir beneath
the INEL is extremely large relative to the breeder project water requirements.
However, when waste streams are returned to this reservoir, they would not be
diluted in the same way that wastes discharged to a surface water body would be
diluted; rather, they would move with the groundwater flow, changing in quality
by interaction with surrounding soil. At a distance from the site, a well that

intercepts the path of the waste flow would draw water from a range of depths, j

which, in effect, would provide dilution at the point of use. Wastes could be
returned to the groundwater in such a way that the likelihood of interference
with other users would be minimum.

|
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The behavior of waste streams introduced into groundwater is not entirely pre-
dictable and, therefore, such waste disposal is generally done intentionally
only after some deliberation. The st:iff does not feel that this would be an
insurmountable design problem at INEL, but it does present some uncertainty
and a minor additional cost.

The CRBRP site has the advantage of disposal to a surface water source. How-
ever, this advantage is not considered to weigh heavily in the comparison of j
alternatives. '

Overall, the INEL site would be less desirable than the Clinch River site with
respect to water quality considerations.

2.2.3 Meteorology

The meteorological considerations for the INEL site are similar to those for

the Hanford site (see Section 2.L 3 above). Therefore, from a diffusion point
of view, this site has better diffusion conditions than the proposed CRBRP site.
Inis would lead to less conservative x/Q values being utilized for evaluation
of the impacts of routine and accidental releases than are utilized for the
Clinch River site.

This site also is in Tornado Region III, requiring a design to withstand the
,

effects of a maximum wind speed of 240 mph. |

The staff concludes that the INEL is preferable to the proposed site with regard
,

to meteorological considerations, and somewhat lower costs for licensing would I

be required compared to the Clinch River site.

2.2.4 Ecology !

2.2.4.1 Aquatic Impacts i

An LMFBR at the INEL site would withdraw water from the Snake River Plain aquifer.
Surface discharge to an evaporation basin is planned for the blowdown stream. ,

Surface water at the INEL site consists of three intermittent streams that ter- I
minate in four playas in the north-central part of the reservation. No surface

,

streams leave the reservation. I

No impacts to aquatic biota as a result of construction or operation of an LMFBR
at the INEL site are postulated. The staff thus concludes that the INEL site is i

environmentally preferable to the CRBRP site with respect to the potential for
impacts to aquatic biota.

2.2.4.2 Terrestrial Resources and Land Use |

The INEL consists of 572,000 acres of Federally owned rangeland set aside for
the construction, testing, and operation of a wide variety of nuclear facilities.
No natural landmarks are on or near the site, nor are there any state or local
parks, privately dedicated areas, or critical habitat areas on or near the site.

The vegetation on the site consists primarily of sagebrush, lanceleaf rabbit
brush, and a variety of grasses. The only trees are found along the Big Lost
River.

;

i
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The vegetation supports a variety of wildlife consisting of small mammals, birds,
reptiles, and a few large mammals. Small animals include chipmunks, ground
squirrels, mice, and jackrabbits. Pronghorn antelope, coyotes, and bobcats are
seen at the site. The only endangered species occasionally frequenting the site
are the bald eagle and perigrine falcea.

There are no active farm operations or wetlands on site, but man-made lagoons
on the site do attract birds. Riparian habitat exists along the three streams
that run through the site.

The INEL site is characteristic of the western arid regions and is, therefore,
more similar to the Hanford site than to the Clinch River site in terms of ter-
restrial resources. Because of the extensive size of this site and the lack
of any unique terrestrial features, including no specific areas dedicated to
the preservation or research of terrestrial resources (Section 2.1.4.2), the
staff believes that this site would be slightly preferable to the Hanford site,
and potentially preferable to the preferred CRBRP site, in regard to impacts on
terrestrial resources. This conclusion is based on the staff's opinion that
the diversity or richness of the terrestrial resources at INEL is less than at
the Clinch River site and, therefore, siting at INEL would be slightly
preferable.

2.2.5 Socioeconomics

The Experimental Breeder Reactor I (EBR I) area at INEL is considered an his-
torical site. Another historical site, potentially eligible for inclusion
in the National Register of Historic Places, has been identified on the pro-
perty, but will not be impacted by construction (PMC, 1982). No archeological
resources or scenic or recreational areas are known to exist on the INEL site.
Therefore, construction at the INEL site might result in somewhat less disrup-
tion of onsite resources than at the CRBRP site, which contains several archeo-
logical findings. Thus, the staff views the potential impacts on such resources
at INEL as preferable to those at the Clinch River site.

The INEL site area, like the Clinch River site, is Federally owned, with no
private residences allowed. As no (nonnuclear) economic activities exist at
these sites, no residential or economic activities will be displaced. (The
INEL site does contain several nuclear facilities, but these would not be
affected by the construction of a breeder reactor.) Therefore, the INEL site
is comparable to the proposed site in this regard.

The site area is served mainly by U.S. Routes 20 and 26 and Idaho State High-
ways 88 and 22 (Eastern Idaho, 1981). Traffic congestion could be expected on
the U.S. highways as traffic moves to the site from the Pocatello/ Blackfoot and
Idaho Falls areas. This situation would be comparable to congestion at the
Clinch River site.

The INEL site area is undeveloped, desert-type rangeland, with sparse popula-
tion (ibid). However, several facilities are already on site, thus minimizing
the additional visual intrusion of a breeder reactor. The INEL site is there-
fore preferable from the standpoint of visual intrusion.
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The staff estimates a potential 3346 people in the local labor pool. This is
less desirable than at the Clinch River site, which has an estimated labor pool
of 22,905, because it implies significantly more labor inmovement and greater '

demands on community facilities and services than at the proposed site. Overall,
the staff judges the INEL site to be less desirable than the Clinch River site
with regard to socioeconomic impacts.

;

2.2.6 Population Density

Population totals and estimates for the INEL site area are as follows:

1980 1990 2030

Distance Total Density Total Density Total Density
from site popu- (persons / popu- (persons / popu- (persons /
(mi) lation mi2) lation mi2) lation mi2)

0-5 0 0 0 0 0 0
0 - 10 0 0 0 0 0 0
0 - 20 5,272 4 6,989 6 10,612 8 ,

0 - 30 77,735 27 103,060 36 156,476 55

Comparable data for the proposed CRBRP site are in Section 1.1.6.

Although the data indicate that the total population and population densities
are lower at this alternative site than at Clinch River, both sites have
population densities which are well below the threshold values of Regulatory
Guide 4.7 and criterion VI.2.b(7) of the proposed rule on alternative sites,
and, therefore, both sites are in areas of low population density.

The staff concludes that, despite actual differences in population density,
the residual accident risks are not expected to be significantly different and
would be very low at either site. Consequently, neither site is considered to
be environmentally preferable compared to the other with regard to population
density.

2.2.7 Industrial, Military, and Transportation Facilities

Other than the existing INEL facilities and the onsite road and railroad system,
there are no nearby industrial or military facilities near INEL of concern to a
potential nuclear power plant.

Because of the large site area for INEL, a demonstration breeder reactor such
as the CRBRP could be located at the INEL site at sufficient separation dis-
tances from other facilities to preclude adverse effects upon it.

The proposed site is about 7 miles east-northeast of the EBR II reactor. ,

! The nearest major natural gas pipeline (24 in. or larger) passes through
|

Pocatello, approximately 40 miles south of the proposed site. There are no
major oil pipelines near the site. The nearest railroad passes through Idaho
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Falls in a north-south direction about 30 miles east of the proposed CRBRP
alternate site.

The nearest airport is at Idaho Falls, approximately 30 miles east-southeast of
the proposed CRBRP alternate site. The NOAA aeronautical chart indicates a
notice that aircraft are requested to avoio the area (INEL) below 7700 ft ms1
for national security reasons.

The staff concludes that licensing costs at the INEL site with respect to
protection against hazards to the plant would be comparable to those at the
Clinch River site.

2. 3. Savannah River

The site is in the northeast quadrant of the large DOE Savannah River Plant
(SRP) reservation in the southwestern part of South Carolina. It is about 25
miles southeast of Augusta, Georgia, and about 7 miles west-northwest of
Barnwell, South Carolina. The approximate coordinates are 33 19'00" latitude,
81 32'00" longitude.

'

2.3.1 Geology and Seismology

The Savannah River site is in the Coastal Plain Tectonic Province, within

| 20 miles of the Fall Zone, the boundary between the Piedmont and Coastal Plain
Provinces. The site is underlain by approximately 900 ft of unconsolidated to
semiconsolidated Coastal Plain sediments over early Paleozoic crystalline !

| bedrock. Surface elevations on the reservation range from more than 300 ft msl
to less than 100 ft ms1 near the Savannah River to the west. Elevations in the
proposed site area range between 250 and 300 ft ms1.

The northwest border fault of the Dunbarton Triassic Basin lies within a few
miles southeast of the site. This fault is overlain by undeformed Late Cre- :

taceous soil that is the age equivalent of the Black Creek and Peedee Formations
of South Carolina. Recent investigations by the U.S. Geological Survey (USGS)

,

; found evidence of two previously unidentified northeast-trending faults in the
| area, lhe northwesternmost fault, the Millet Fault, crosses the southern third
| of the SRP. The Millet Fault is interpreted by USGS investigators to be a high-
|

angle reverse fault within the Dunbarton Basin. The Millet fault offsets the
base of the Upper Cretaceous about 700 ft and Late Eocene about 20 ft. Evidence
indicates that displacement on the Millet Fault has decreased through time, 9 to

| 3 ft per million years through Upper Cretaceous to 0.5 ft per million years in
l the Upper Eocene. Evidence available to date does not indicate that this fault
' is capable. USGS investigations are still underway.

| The Savannah River site is considered to be licensable from a geological stand-
| point. However, because of recent concerns regarding the Charleston seismicity

and the proximity of the Savannah River site to that activity, it is likely that
considerable effort would have to be expended to validate the site at the pro-
posed safe shutdown earthquake and operating basis earthquake design bases.
For this reason, the Savannah River site is considered to be somewhat less

,

| suitable than the Clinch River site with regard to geological and seismological
considerations, and the associated costs for licensing are likely to be higher
at the Savannah River site.

L-43

|
| .- -

-



i

2.3.2 Hydrology

The Savannah River site is adjacent to the Savannah River, which has an average |
flow of about 10,400 cfs. This is more favorable than at the CRBRP site; how-
ever, because of the small amount of water required for the plant, water avail- i

ability is not a significant issue.

The PMF was projected for the nearby Alvin Vogtle Nuclear Plant to be about
J168.2 ft msl. Establishment of an LMFBR above this flood level (as are the >

Vogtle plants) should be no problem. There would be no encroachment in the
100 year flood plain. In regard to these parameters, this site is equal to the
Clinch River site.

The Savannah River site is in the coastal plain. Groundwater on site exists
under water table conditions and flows toward the Savannah River. Transport
of accidental radioactivity through the ground to the Savannah River would
probably not be a problem.

The nearest public drinking water user is about 112 miles downstream, outside
of the 50-mile zone used in the present comparison. Therefore, drinking water
contamination is not considered to be a problem, and the site is considered to
be more favorable than the proposed Clinch River site.

Overall, in regard to hydrology, the Savannah River site is more favorable than '

the Clinch River site. However, the licensability costs associated with water
availability and flood protection would be comparable at the two sites.

,

1

2.3.2.1 Water Quality

The Savannah River upstream of the DOE facility is highly regulated for hydro-
electric power generation. The guaranteed minimum daily flow past the site is
5800 cfs. The river is quite low in dissolved mineral content. It has been
subjected to significant municipal and industrial waste loadings (00E, 1982), 1

Environmental Control has designated it as a Class B waterway, suitable for '

domestic water supply usage.
'

Construction and operation of four 1100 MWe generating units at the Alvin W.
Vogtle Nuclear Plant across the river were predicted to have no significant
impact on water quality of the Savannah River and no impact on downstream users,

! or aquatic biota (AEC, 1974). Construction and operation of the 350 MWe breeder
unit also would have no significant effect on water quality.

In comparison to the Clinch River, the Savannah River is of slightly better
quality in terms of content of dissolved inorganics and provides a higher
minimum flow to dilute discharges. However, because water quality changes were
concluded to have negligible impact at the Clinch River site, these differences
should not weigh heavily in the comparison of alternatives.

|

| 2.3.3 Meteorology
,

The Savannah River site tends to have relatively poorer diffusion conditions
than in other parts of the country, but it has somewhat better conditions than
those expected in the TVA area. Based on meteorological data collected near
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the Savannah River site, there is a relatively lower frenuency of the joint
occurrence of. stable and low wind speed conditions. This results in relatively
better X/Q values than at the TVA sites for utilization in estimating the
consequences of routine and accidental releases.

The Savannah River area is in Tornado Region I, which would require a design to
withstand the effects of maximum tornado winds of 360 mph. In this regard it
is comparable to the CRBRP site.

The staff concludes overall that meteorological conditions are slightly better
at the Savannah River site than at the Clinch River site, and slightly lower
costs for licensing the plant would probably be required than at the Clinch
River site,

2.3.4 Ecology

2.3.4.1 Aquatic Ecology

An LMFBR at the Savannah River site would withdraw and discharge water from the
Savannah River for the closed-cycle cooling system.

'

The biological characteristics of the Savannah River and some of its tribu-
taries that drain the site are contained in a series of reports issued by the
Philadelphia Academy of Natural Sciences (ANSP, 1970, 1978), in an FES issued j

for a defense waste processing facility that is proposed for the site (D0E,
,

1982), and in the Vogtle Nuclear Plant FES (AEC, 1974). The aquatic biological'

communities of the Savannah River near the site are generally typical of those
of coastal southeastern rivers. Dredging the main channel up to Augusta,
Georgia, during the 1950s and completion of upstream reservoirs have affected
the biological communities by reducing shallow habitat and transport of sedi- '

ment and allochthonous material (00E, 1982). The Savannah River and its asso-
ciated swamp and tributaries in the vicinity of the site have a very diverse
fish fauna.

Studies conducted in support of the Vogtle plant construction permit applica-
tion found that the most common forage and predaceous species of fish taken
from the Savannah River in the vicinity of the Savannah River site were gizzard
shad and longnose gar (AEC, 1974).

The results of an egg and larval fish study conducted in 1977 found that, in
the vicinity of the Savannah River plant, the most abundant larvae were blue-
back herring. Some Dorosoma sp. and American shad larvae were also collected.
More than 90% of all fish eggs collected were American shad.

The most important game species are the largemouth bass, smallmouth bass,
pickerel, crappie, sunfish, and catfish. Important commerical species taken
from the river are American shad, hickory shad, and striped bass.

One semiaquatic species, the American alligator, is known from the site and is
on the Federal list of endangered species. This species is known from one
onsite pond, two onsite creeks, and the swamp bordering the Savannah River.
The shortnose sturgeon, also Federally recognized, has been reported from the
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lower Savannah River (Dadswell). These species are not likely to be affected
significantly by construction and operation of the breeder plant.

In addition to the two listed above, no aquatic species are listed by the State
of South Carolina as endangered (State of South Carolina Code of Regulations
550-15) and none are known from the Savannah River project vicinity.

The Savannah River site was evaluated for aquatic impacts as a result of the j
construction and operation of an LMFBR sited in the northeast portion of the i

reservation. Makeup and blowdown water would be obtained from the Savannah
River via a pipeline traversing the reservation in an east-west direction. For
this evaluation, the LMFBR intake structure was considered to be of a design
similar to that of the existing Savannah River project intake and the discharge j

similar to that proposed for the Clinch River site.

Considering the undisturbed nature of this alternative site, the long intake
and discharge pipeline, and the necessity of inriver construction for a new
intake and discharge, the staff finds that neither the Savannah River nor the
CRBRP site is environmentally preferable to the other with respect to construc-
tion impacts on aquatic biota.

The impacts on aquatic biota of plant operation at the Savannah River site as a
result of impingement, eltrainment, and the thermal plume were also compared to
those projected for the C: inch River site.

A properly designed intake at the Savannah kiver site would result in negligi-
ble impingemen and entrainment losses, comparable to those at the proposed
site.

The blowdown discharge represents about 0.1% of the minimum daily Savannah River
flow. Thus, the additional thermal loading from an LMFBR at the Savannah River
site would not result in an adverse' impact to aquatic biota inhabiting the
Savannah River, whereas the thermal discharge of an LMFBR at the CRBRP site
has the potential, under low- or no-flow conditions in the Clinch River, to
impact striped bass that utilize that stretch of river as a thermal refuge dur-
ing the late summer and early fall (see Sections 2.7.2 and 5.3.2.2). Should
studies conducted by the applicants prior to plant operation fail to conclusively
demonstrate that impact to striped bass will not occur, the applicants have com-
mitted (Longenecker, 1982) to the restricting thermal discharge from the CRBRP
during periods when the river water temperature is high and zero flow conditions
exist. Furthermore, EPA in the draft NPDES Permit (III.M; see Appendix H) will
require that no thermal impact to striped bass occur because of plant operation.
The Savannah River site is therefore judged environmentally comparable to the
Clinch River site with respect to the potential for impact on aquatic biota
because of the thermal discharge.

The staff concludes overall that an LMFBR plant located at the Savannah River ,

plant site would be environmentally comparable to one at the proposed site with
respect to the impact of construction and operation on the aquatic biota inhabit-
ing the source and receiving water bodies.

.
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2.3.4.2 Terrestrial Resources

The Savannah River site is an 800-km2 (300-mi2) controlled area owned by the
Federal government. There are no natural landmarks on or near the site, nor
are there any state or local parks on site. The site has been designated as a
National Environmental Research Park. As a result, extensive areas are pro-
tected to provide research opportunities into the environmental impacts of
human activities. Aside from those areas, there is sufficient space for the
LMFBR demonstration project.

The site is approximately 90% forested. Because the area is large and topo-
graphically variable, its floral and faunal diversity and abundance have high
ecological valve.

The site contains considerable >;1dlife diversity because of its range of
diverse habitats and its protection from the public. Four species listed as
endangered or threatened by the U.S. Fish and Wildlife Service have been iden-
tified as possibly occurring on the site: bald eagle, red-cockaded woodpecker,
Kirtland's warbler, and the American alligator. Only the red-cockaded wood-
pecker could find highly specific and suitable habitat in the area considered
for a site, and observations to date have not found evidence of this species.

No agricultural operations are permitted on the site. Before it was acquired by
the U.S. government, the Savannah River site was approximately one-third crop-
land and pasture. Some of this land may be classifiable as " prime farmland."

The site contains extensive floodplain swamp areas bordering onsite creeks and
rivers. These areas would most likely not be impacted by construction or
operational activities because of the large size of the site.

Both the Savannah River and the Clinch River sites are forested and would
require removal of forested habitat. Although the Savannah River site has a
greater variety of resources than the Clinch River site, the proposed locations
on these sites are similar in most respects. Therefore, the staff concludes
that the Savannah River site offers no significant advantage over the Clinch
River site in terms of reduction of impacts to terrestrial resources.

2.3.5 Socioeconomics

There are no significant historic sites, public scenic attractions, or recrea-
tional or cultural areas located on the Savannah River site. Some small, pre-
historic campsites have been found, but none of importance (PMC, 1977). The
site was surveyed from December 1978 to January 1979, and no archeological or
historic artifacts were found (00E, 1982). Although some resources have been
found on this site, no important resources would be impacted by construction,
thus making the Savannah River and Clinch River sites comparable in this respect.

The Savannah River site does not contain residential or economic activities
that would be displaced; it is therefore comparable in this respect to the
Clinch River site.

Many state and Federal highways serve the Savannah River area. These include
| Interstate Highways 20, 26, and 95; U.S. Highways 321, 78, 378, 1, 178, 601,
I
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278, and 21; and State Highways 125, 19, and 64. Because of the multitude of
nearby multilane roadways (00E, 1982) and because of the numerous points of 3

access to the site, traffic congestion at Savannah River is likely to be less '

than congestion at the Clinch River site, thus making Savannah River preferable
in this regard. |

;

Existing structures at the Savannah River site include five nuclear production
reactors (three operating, two in standby), a small test reactor, two separa- ;

tion areas for processing irradiated materials, a heavy water extraction and )
recovery plant, a fuel and target fabrication facility containing two test
reactors, the Savannah River Laboratory, and other buildings (PMC, 1977). The
addition of a breeder reactor to a remote part of the area would indicate less

visual intrusion than at the Clinch River site.

The estimated 1985 construction force around Savannah River is 11,645. Thus,
the Clinch River site, with a labor pool of 22,905, is judged preferable in
regard to the local labor supply.

Overall, the staff considers the Savannah River site to be comparable to the
proposed site in terms of socioeconomic impacts.

2.3.6 Population Density

Population totals and estimates for the Savannah River area are as follows:

i

1980 1990 2030

Distance Total Density Total Density Total Density
from site popu- (persons / popu- (persons / popu- (persons /
(mi) lation mi2) lation mi2) lation mi2)

0-5 0 0 0 0 0 0

0 - 10 5,471 17 6,046 19 8,344 27

0 - 20 45,983 37 50,821 40 70,129 56

0 - 30 239,092 85 264,248 93 364,644 129

Comparable data for the proposed CRBRP site are in Section 1.1.6.

Although the data indicate that the total population and population densities
are lower at this alternative site than at Clinch River, both sites have
population densities which are well below the threshold values of Regulatory
Guide 4.7 and criterion VI.2.b(7) of the proposed rule on alternative sites,
and, therefore, both sites are in areas of low population density.

,

The staff concludes that, despite actual differences in population density,
the residual accident risks are not expected to be significantly different and
would be very low at either site. Consequently, neither site is considered to
be environmentally preferable compared to the other with regard to population
density.
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2.3.7 Industrial, Military, and Transportation Facilities

The Savannah River reservation consists of about 192,000 acres about 15 miles
southeast of Augusta, Georgia. The site contains a number of DOE nuclear
production reactors, several separation areas, a heavy water plant, and several
other research and administrative facilities.

The proposed site is approximately 3 miles northeast of the Savannah Riveri
'

100-R area and 4 miles northwest of the Barnwell County industrial park.

Other than the existing DOE facilities and the onsite road and railroad system,
there are no nearby industrial or military facilities of concern to a nuclear
plant.

Because of the large site area associated with the Savannah River reservation,
a demonstration breeder reactor such as the LMFBR could be located within the
Savannah River reservation at sufficient separation distances from other
facilities to preclude adverse effects upon it.

The nearest airport according to the Atlanta Sectional Aeronautical Chart pub-
lished by NOAA is at Barnwell, approximately 11 miles southeast of the proposed
alternate site for the LMFBR. This chart indicates that for national security
reasons, aircraft are requested to avoid flight over an 8.5 nautical-mile radius
of a specific location (the Savannah River site) below 1200 ft msl. This radius
extends over the proposed CRBRP alternative site.

The nearest major gas pipeline (24 in. or larger) extends from Macon to Aiken,
South Carolina. A smaller gas pipeline extends due east for approximately 25 :

miles and then in a southeasterly direction to Savannah. This line is about 20 +

miles due north of the proposed reactor site. There are no major oil lines
within 20 miles of the site. The nearest railroad is the Seaboard Coastline,
which passes through the Savannah River Plant site approximately 11.5 miles
southwest of the proposed reactor site.

The staff concludes that licensing costs for protection of the plant from the
above hazards would be comparable to those at the Clinch River site.

3 CONCLUSIONS

Based on the preceding assessments of the four TVA alternative sites and three
DOE sites in the States of Washington, Idaho, and South Carolina, the staff has
concluded that all of these alternatives are probably acceptable as nuclear

. power plant sites and none of them is environmentally preferable to or sub-
stantially better than the proposed site at Clinch River. This conclusion is

|indicated by the composite ratings in Table L.1. The staff's judgments con- '

cerning each of the environmental parameters are summarized in the same table.

Table L.2 provides a qualitative comparison to Clinch River of additional costs
that potentially could be incurred to make the proposed plant licensable at the
alternative sites from a safety point of view. The qualitative cost differences
do not take into account the fact that the CRBRP design is so far along that
substantial changes would be costly. However, from inspection of Table L.1,
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it does not appear that taking this fact into account would result in different
conclusions. The table does not include costs to mitigate unduly adverse <

'

environmental impacts because none have been found. The composite ratings of
these costs are included in Table L.1 under parameter 6, and they have been
considered in arriving at the overall composite ratings in Table L.1.

i

l

1

:

i
l

i

.

|

|
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Table L.1 Comparison of environmental parameters of
alternative sites to Clinch River site

Parameters Considered *
*

Composite
Site 1 2 3 4 5 6 Rating

Clinch River ** small small small small low base small

Hartsville 0 0 0 - 0 0 0

Murphy Hill 0 0 0 - 0 0 0

Phipps Bend - 0 0 - 0 0 -

Yellow Creek + 0 0 - 0 0 0
,

Hanford + 0 0 - 0 0 0

Idaho (INEL) - + + - 0 0 0

Savannah River + 0 0 0 0 0 0

* Parameters considered:

1 - Water use and quality
2 - Aquatic resources
3 - Terrestrial resources
4 - Socioeconomics
5 - Population density: population density near all these sites is

low (i.e., under 500/mi2 in 1990 and under 1000/mi2 in 2030,
averaged over any radial distance out to 30 miles)

6 - Additional expenditures to make project licensable.
| ** Base-line impacts from FES update

Definition of "small": The impacts are expected to be such
i that only minor mitigative actions, if any, are necessary.

Relative Ratings:

0 = Comparable (approximately the same degree of impact)
+ = Preferable (a lesser degree of impact)
- = Less desirable (a greater degree of impact)
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Table L.2 Comparison of additional costs of licensing the
CRBRP at alternative sites vs. the Clinch River
site from safety standpoint ,

Considerations *
,
'

Composite
Site 1 2 3 4 5 Rating j

.

0 0 0 0 0Hartsville -

'

Murphy Hill 0 0 0 0 0 0

Phipps Bend 0 0 - 0 0 0
'

Yellow Creek 0 0 0 0 0 0

Hanford - - 0 + 0 0

Idaho (INEL) - - - + 0 0

- - 0 + 0 0Savarnah River

* Considerations:

1 - Geology
2 - Seismology

3 - Hydrology
4 - Meteorology o

5 - Nearby industrial, military and transportation
facilities

Relative Ratings:
0 = Comparable
+ = Preferable
- = Less desirable

,

!

a

i

i
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j
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United Stites Economic Wcshington, D.C. .

9 AgricultureDepartment of Research 20250 |

Service |
|

|

|
\

| July 27, 1982 |
| ,

i. !

|
'

Mr. Paul S. Check, Director
CRBR Program Office
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555

,

I Dear Mr. Check:

Thank you for forwarding the supplement impact document for
issuance of a construction permit to the. Project Management
Corporation (PMC), the Tennessee Valley Authority (TVA), and
the U.S. Department of Energy (DOE) for construction and
operation of the Clinch River Breeder Reactor Plant (CRBRP),
to be located in Roane County, Tennessee.

We have reviewed Docket No. 50-537 and have no comments. ,

l

| Sincerely,

i

e

a 6/ . LkA
VE 1AP,W. DAVIS

'
ociate Director

N tural Resource
( Economics Division ,

;

i

|

!

coon
i

F2072901s7
PDRADOCKo!$$oj37
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1

I

east tennessee development district ,

1

counties August 6, 1982
4

anderson I
blount

campbell
claiborne

cocke Mr. A. D. Burkhart, Manager
grain 9*' Licensing and Environmental
fe'n*,Djo*"n CRBRP Project

knox Burns and Roe, Inc,
loudon 800 Kinderkamack Road
*|"$ Oradell, NJ 07649 |

roane
5co" Dear Mr. Burkhart:, ,

unson

cules SUBJECT: Result of Regional Review I
e@', U. S. Department of Energy - Amendment XV to the '

caryv tie Environmental Report for the Clinch River Breeder
;c'inton Reactor Plantcumberland gap I
!dandridge jfarragut
ifriendsvill* The East Tennessee Development District has completed its review of your I

gr$n"b."$ Proposal, in its role as a regional clearinghouse to review federally-
iharnman assisted projects. I

huntsville j

jene, "'nT,'t ETDD has no comments at this time on. Amendnent XV. However, ETDD or I
l**

o
ionico other reviewing agencies may wish to conment further at a later time.

kingston ,j
I"to7e'ti| We appreciate the opportunity to work with you in coordinating projects !

''

lake city in the region. |lenior city
loudon I -

tuitten Sinc r ly - ,

i

[
".,C

madssonvdle
imaryville e j

/, / 1maynardville
'

morristown -

new rr. ark en . Neel
"'',2],* j' Executi ve Diret. tor,

norrie

oak ridge AWN /tg
oakdale

"''PCj| cc Mr. Mike Jones, Tennessee State Clearinghouseo
iparrottavaie Mr. Paul S. Check, U. S. Nuclear Regulatory Conmission

,Qad*'j,h'* Ms. Judy Orasky, CRBRP Project Office, Oak Ridge,, i
pettman center

rockford
rockwood

j rutledge
.evi.tvdie

aweetwater
1828weM

tosHeo plaini:
townsend I

vonore
wartbutg

|
wtute pine

post office box 19806 * knoxville, tennessee 37919 e talenhona IA1M rad-AMAM

| N-2
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I5Pi
ft G/F The INDIANA SASSAFRAS AUDUBON SOCIETY

,
of Lawrence - Greene - Monroe -

.

%,'[,. pN
f 4' Brown - Morgan & Owen Counties

'

.; N / _ August 17, 1982
f A' Fs
l

/y'; T % i e

>f ? &\
\J TO: OFFICE OF NUCLEAR REACTOR REGUIATION,,k .,
'

U.S. NUCLEAR REGUIATORT C3EISSION
4 t

'

RE: DRAFT SUPPLEMEC TO FINAL E'NIRONMEIRAL
STATEMSNT, CLINCH RIVER BREEDER REACTORN '

,

: The Sassafras Audubon Society has myiewed the Draft Supplement to the Final En-
! vironmental Statement related to construction and operation of the Clinch River

Bmeder Reactor Plant (CRBRP), Docket NO. 50-537 and finds it unacceptable on
grounds literally too ratmerous to mention. This statement will be limited to
the issues of NEED and COSr.

First and foremost, need for the CRBRP is not established in Chapter 8, NEED FOR
THE PROPOSED FACILITY. In fact, only conjectures of its "possible" need decades
hence am given as the raison d'etre, reason enough for our reouest that the NRC

! staff recommend in the Final Supplement that the CRBRP Project be canceled.

|
; The NRC staff notes on page 8-2 that Tecause of the long lead-times involved, even
. with vigorous pursuit of this plan (construction and operation of the intermediate
| size CRBRP), a commercially viable IMFBR and significant IMFBR market penetration
' are decades away." The staff also notes that there have been changes in the emphasis

of the program, the most danportant of which is that the decision on deployment and
commercialization of the IMFBR will be made by the utility industry.

Therefcze, them is not only a question of need, but whether a nuclear power utility
industry will even be around to contemplate such a decision decades hence. Not a'

| single nuclear power plant has been ordered since lgr/8, while numerous projects
have been canceled and more am under consideration for cancellation. The nuclear
power market has evaporated home and abroad. Where is the need for the CRBHP?

-What are the reasons for the decline of the nuc3sar power industry? It is univer-
sally admitted that the staggering costs of nuclear construction are not alone to
blame, but that the continuing nation-wide decline in electrical demand is also ,

re sponsible . The nation has an over-capacity beyond what is needed for peak de-
,

mands. Conservation of erergy and more efficient use of energy has been responsible
~ !

>

in part for the decline in electrical demand with the clear potential of energy
conservation and increasing use of soft-energy strategies lowering demand notably |

| in the immediate future.
,

| TVA, an applicant in the Clinch River Breeder Reactor Project, has " shelved" many
|- nuclear power plant projects and is promoting enerEyconservation-energy efficiency

in its service area. Its participation in the CRBRP Project is obviously political-
ly directed. r5R -l
With all this in mind, the NRC staff's statements to the effect that the conseouences

,
' of the early development of the CRBRP, even at the risk of developine the option

befom it is economically competitive with LWR's, are minor compared to the risk

N-3
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of possib'_e electricity shortares and economic penalties associated with late
development is irresponsible. On what evidence is the fomcast of "possible
electricity shortages" based?

b b'1 The economic penalties will cone with the construction of the CRBR and be borne
by the Amrican people, who will bear over 9($ of the costs at best, and conceivably |

all of it. The projected cost of. the CRBRP of $3.525 billion is hopelessly over- |
optianistic in view of what it costs to build an LWR and in view of the enormous I

cost overruns being experienced in the French Breeder Program and those of Japan
and other European nations. The final cost of the CRBRP is more likely to
surpass $7 billion.

The futility of further argu:mnt is obvious. The Nachar Regulatory Commissbn
has given DOE pe ruission to start construction before the plant has been licensed

i

for " safety". The Nuclear Regulatory Commission and staff are willing to give j
the administration what it wants whatever the law and whatever the evidence. j

Yours sincerely
% .ha M b,'.3u [./
Mrs. David G. Fzny
2625 S. Smith Road
Bloomington, Indiana 47401

for Energy Policy Committee, SAS i

|

!

i

|
1

1

l

I

i

|

|
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h
- DEPARTMENT OF' THE ARMY

_

N ASHVILLE OlST21CT, CORPS OF ENSINEERO
s . /- y .

' P. O. BOR 1070
N ASHVILLE. TENNESSEE 37302

|

' ~ " " '
E 7 A00 IOO2

ORNED-P

Mr. Paul S. Check
Office of Nuclear Reactor Regulation
United States Regulatory Commission
Washington, DC 20555

-

Dear Mr. Check:

' Ref erence is made to your 23 July 1982 letter concerning the submission of ,the
draft Supplement to FES Related to the Construction and Operation of Clinch
River Breeder Reactor Plant.

i

As requested, I have reviewed the draft supplement on the proposed project.
The draf t supplement adequately addresses the necessary changes in the program
and the associated environmental impacts. A Department of the Army (DA)
Permit Number 42,362 was issued to the US Energy Research and Development
Administration on 6 May 1977. Special Condition (M) of the DA Permit, which
addresses required commencement and completion dates, has been amended twice
with the most recent dated 29 January 1981. The current permit condition
requires that the authorized activities be completed prior to 6 May 1984.
Should it become apparent that this deadline cannot be met, a request for
extension should be made well in advance of the deadline.

I appreciate the opportunity to review the draf t supplement on the proposed
project. If I may be of further assistance, please contact Ms. Vechere
Lampley of my staff at (615) 251-5028 or FTS 852-5028.

Sincerely,

_' &f. fC. MOORE
Chief, Engineering Division

N

i
j
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sod 675 U. S. Courthouse
) uniteo statescepartrnent of conservaten Nashville, TN 37203.,

N . Agoculture Service

SC5 i

1
;

September 2,1982

Mr. Paul S. Check, Director
CRBR Program Office
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Check:

My staff has reviewed the Draft Supplement to the Final Environmental Statement
for the Clinch River Breeder Reactor Plant.

The supplement does not contain specific soils information, but our review of
published soils information for this site shows that up to 25% of the site could
be made up of prime fannland soils. However, since the site is federal property
and has not been in agriculture other than forestry, the impact of using the site
as proposed would be minimal to farmland.

The supplement notes on pages 4-6 that an Erosion and Sediment Control Plan has
been developed by the applicant and that the EPA must approve it. On pages 4-27
there is a general description of activities planned to control erosion and sedi-
mentation. We agree with these general statements and would be happy to review
the detailed plan for adequacy.

The project does not impact on SCS assisted projects since it is on federal land.
We do not find any severe soil limitations for the proposed action.

Sincerely,

%+kY0hwsw

Donald C. Bivens
State Conservationist

^ "-6
Gb ||.:.!:;.5:;'.:n0 "".""" E$#5-'o ., .. . .
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THE NATURAL RIGHTS CENTER
156 Drakes Lane

Summertown, Tennessee 38483
(615) 964 2334,964 4992

bgl N
.

(TWX) 810-3802720

September 6, 1982

Mr. Samuel Chilk
Secretary of the Commission

,

U.S. Nuclear Regulatory Commission |

1717 H St. NW
Washington, D.C. 20555

RE: Comment on NUREG-0139, Draft FES Supplement to CRBRP, STN-50-537

Dear Sir:

This is a comment on the Draft Supplement to the Final
Environmental Statement related to construction and operation of the
Clinch River Breeder Reactor Plant, Docket No. 50-537, issued for
public comment by the Office of Nuclear Reactor Regulation in July.
I will not comment on matters raised by the intervenors before the
Atomic Safety Licensing Board or by myself in limited appearances
before that body.

l

Please observe that the Supplement identifies 13 species of
wildlife which are potentially endangered by the Project and 3
additional species now under status review which may also be
potentially endangered. The Fish and Wildlife Service has reminded
the NRC that NRC has lead responsibility to review the extent of
endangerment of these species.

There is one species currently listed among endangered species
in Tennessee (Supp. at B-2) that does not appear on the Fish and
Wildlife Service list (Supp. at B-4) which is confirmed as present
in the area in Section 2.7.2, Aquatic Ecology. Table A2.2 lists
species of fish taken from the Clinch River below Melton Hill Dam in
the vicinity of the proposed CRBR site. On page 2-16 Percina
caprodes, or Logperch, is listed. P caprodes is one of the species
of reticulate longperch on the endangered species list at page B-2.

The Na tural Righ ts Center is a pu blic interest law project of Plenty Interna tional.
Plenty is a non-governmental organization associated with, the Office of Public
information of the United Nations. Alldonations are tax deductible. The Centeris
staffed by and located within The Farm community, an international religious
collective of 1.200 men, women and children who take common vou s of poverty in
service to the world. The purpose of the Center is to establish perspective about
natural rights including the rights ofliving creatures to enjoy habitat, wilderness
and survival the analienable freedoms of generations still to come, and thepower to |

bring about peaceful transformations of human values and dignity.

N-7
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Please advise me as to the measures CRBRP will untertake to
preserve the critical habitats of P. caprodes and the other
species which are potentially endangered by this project.

Sincerely yours,)
g n',s.c M .3:.

3..

Albert Bates

AB:wp
12:40 09/06/82

3
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OCRE
September 7, 1982

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
ATTN: Director, Clinch River Breeder Reactor Program Office

OCHE COMMENTS ON NUhEG-0139 Supplement 1, CRBR, Docket No. 50-537 -

Ohio Citizens for Responsible Energy ("0CHE") hereby submits
4 - its comments on the Draft Supplement to the Final Environmental

Statement (CP Stage) for the Clinch River Breeder Reactor, Docket
No. 50-537. OchE believes that there are a number of deficiencies
in the statement, which, if corrected, would lead any reasonable
person to the conclusion that the CHBh project should be ter-
minated. Specifically:

(XRE-L
1. There is absolutely no need for ChBh. The breeder reactor

is supposedly necessary to prevent a uranium / fission fuel
snortage at some time in the future. This projected shortage
is based on the old AEC's outdated projections of 1000 LWRs
in operation in the United States by the year 2000.. Obviously ;

(and, in OCHE's opinion, fortunately) this goal will never
be met. There are now about 70 reactors in operation with a
similar number under construction. No new reactor orders
have been placed since 1978. Cancellations of nuclear plants,
even those under construction, have been numerous. Nuclear

!power plants, which are supposed to have a 40 year life,
are currently cuffering from problems (steam generator

, ,

problems, pressurized thermal shock) which-indicate that
the useful life of these facilities is much less than was
originally anticipated. Most utilities now realize that
investing in a nuclear power plant is a quick route to
bankruptcy, and that toe promotion of alternatives and
energy conservation is much more rewarding financially.
Tne demand for electricity is also much lower than was
predicted 10 years ago. Given these circumstances, it is
likely that there will never.be more than 140 nuclear reactors
operating at any one time in tnis country. Thus, the postulated
uranium shortage necessary to justify the breeder will simply
never exist.

As far as the DOE's arguments for ChBR (see, e.g., 47 Fed Reg.
33771, August 4, 1982), these consist of assorted half-truths
and other misleading statements, particularly with regard'
to the need for the facility. E.g., p. 33772, where the DOE
states that 70% of this nation's energy comes from gks and
oil. This conveniently ignores that fact that most of this
gas and oil'is used where electricity cannot be (and is
used more efficiently than electricity is those applications
where electricity is an alternative to direct combustion).
011, for example, is used primarily for automotive needs.
Only 6% of our electricity is generated by burning oil, and
this is residual oil, that which is left after the refiners
have removed all higher grades; its only other use is for ,

N-9
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making road tar. DOE also makes a statement to the effect
that coal may fail to meet expectations. This is absurd.
Coal is not one of those far-out, futuristic energy sources.
It is a proven fuel, with vast stores of it in America. It

,

can be burned cleanly and cheaply. See, e.g., studies by
Komanoff, Energy systems Research Group, and others. DOE's
support of the breeder while at the same time purposefully
neglecting the funding and development of safe alternatives
should automatically reject any claim it may have as an
objective agency.

There is certainly no need for the electrical energy pro-
duced by CRBR. This should be obvious, since the TVA has
recently cancelled nuclear power plants (Hartsville, Phipps
Bend) in the same service region as CRBR.

OC R E -2 2. Safe alternatives derinitely do exist to CRBR and to all
j nuclear energy technologies. It is OCRE's opinion that

CRBR and all nuclear power generation should be abandoned
and the vast sums of money squandered therein be used
instead for the development of clean coal, solar, geothermal,
wind, and hydroelectric energy sources and of better energy
conservation methods. Incredibly, the Draft Supplement in
Section 9.1 claims that there have been no changes in the
availability of alternative energy sources since the FES,

, issued in 1977. The PES, in turn, cites ERDA-1535, issued in
l 1975, in reaching the conclusion that none exist. How the
| NRC can ignore tne proliferation of alternative energy

companies, plans, and publications since 1975 is beyond
| belief.
!

()C R E -3 3. aside from nuclear weapons, the fast oreeder reactor is the
'

most dangerous nuclear technology known to mankind. That
( CRBR and other LMFBRs can suffer criticality accidents that
| can cause nuclear explosions is shown by The Accident Hazards
I of Nuclear Power Plants by Dr. Richard E. Webo (Univ. of

Mass., 1976). The accident analysis given in Section 7 and
Appendix J of the Draft Supplement is deficient because it
neglects the work of nuclear critics like Webo and is based
on unfounded assumptions. (Note: 10 CFR 51.26 (b) requires
environmental statements to make meaningful references to
opposing viewpoints) The consequences of a LMFER nuclear

| explosion are ignored. To think that evacuation is a
responsible response in such a situation is ridiculous.

The operational record for American breeder reactors is not
good. Both EBR-I and Fermi have suffered meltdowns. We
were fortunate that these accidents did not have aerious
consequences. We may not be so fortunate with CRBR.

C)CR E-4 4. The LMFBR also presents a threat to world security because
it produces plutonium, used in nuclear weapons. Tne safe-
guards for the CRBR fuel cycle discussed in Section 7.3 and
Appendix E of the Draf t Supplement are of unproven workability.
Totally neglected is the effect which a fool-proof safe-

,
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guards system (if such is possible) would have on the civil
liberties and freedom so cherished by Americans.

()cR E -4
Also neglected is the possibility (a quite likely one) that

I the Pu produced by CRBR will be used to make U.S. nuclear
weapons. Since the Pu is not needed for LWR technology (as
shown in Item 1 above), and since the DOE was actively
suggesting that the reprocessing of commercial LWR spent
fuel should proceed to alleviate a Pu shortage caused by
the Reagan administration's expanded defense program, OCRE
suspects that this may be the real reason behind the DOE /
Reagan support of the breeder. If this is so, it should be
publicly disclosed. NEPA requires that the effects of this
kotion be evaluated; this evaluation would have to include
the consequences and likelihood of nuclear war. OCRE (and
many other Americans) believes that the expansion of nucles"
arsenais and the development of first-strike capability makes
nuclear war more probable. If Pu from CHBR is intended to
support the expansion of U.S. huclear weapons, OCRE contends
that this must be evaluated under NEPA. gg

5. The Draft Supplement totally fails to evaluate psychological
stress in the residents around CRBR, as required by PANE v.
NRC, 678 F.2d 222 (D.C. Cir. 1982). This stress should be
significant, since CRBR presents a threat which is more
severe than other nuclear technology, e.g., LWRs (examples
of threats: special accident hazards of LMFBR and dangers
of nuclear proliferation). The Commission's policy statement
dated July 16, 1982 which precluded the consideration of
psychological stress at sites other than TMI is illegal (see
"0CRE Reply to Motion by Sunflower Alliance Inc. et al. for
Reconsideration or in the Alternative Motion to Certify to
the Commission," dated AuEust 12, 1982, submitted in the
proceeding In the Matter of Cleveland Electric Illuminating
Co., et al. (Perry Nuclear Power Plant, Units 1 and 2) Docket
Nos. 50-440/441 OL).

O C. R h..-(o
6. The Draft Supplement's assessment of socioeconomic effects

on the local communities (taxes and increased employment)
is improper. The Appeal Board in Public Service Company
of New Hampanire (Seabrook Station, Units 1 and 2) ALAB-
471, 7 NRC 477, 479 (1978) held that increased employment
and tax revenues to the affected community may not be counted
on the benefit side of the cost / benefit analysis. The Draft
Supplesment in Section 10.4.1 gives these factors heavy weight , ,

OcR s-7
7. OCRE notes that Asiatic clams, Corbicula sp., are abundant in

the vicinity of CRBR (Sec. 2.7.2 of the Draft Supplement).
These organisms are known to cause biofouling problems at
power plants (e.g., Arkansas Nuclear One and Brunswick).
Neither the NRC nor the applicants appear to have considered
the possible effects these clams could have on plant safety
or the enviromental effects of clam control measures. E.g.,
OCRE suspects that chlorination may be*used to kill clam
larvae. The amount of chlorine required may exceed EPA

.
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standards.

()(,R E -8 8. The Draft Supplement does not consider emergency planning as
required by 10 CPR 50.47. No mention is made of protective
actions for the exposed public in the event of an accident
at ChBR and whether they would be adequate with respect to
the special accident nazards of the LMFBR. Similarly, no
consideration is given to the economic burden emergency
planning places on state and local resources.

()C R E "4 9. The Draft Supplement's evaluation of the hazards of low-level
radiation effluents is deficient because it neglects studies
that indicate that radiation is more hazardous than was
thought. (see Science News, June 19, 1982 at 405).

C)c R E -1010. Similarly, the occupational hazards of radiation exposure
are underestimated. See Science News, July 17, 1982 at
39, which describes the dangers of low-level neutron
exposure.

OCRE thus concludes that the costa, economic, ecological,
and in terms of potential human suffering, of CRBR far outweigh
any potential benefits. Whether any benefits exist is questionable.
CRBR is a grand experiment in which the public is used as
"Ginna pigs." Abandonment of this useless, dangerous, and
expensive project is tne only rational course of action.

Respectfully submitted,

Wh Wk)
Susan L. Hiatt
OCRE Representative
8275 Munson Rd.
Mentor, OH 44060

i

I
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EM United States Department of the Interior
s o
'

'

OFFICE OF THE SECRETARY h01'

WASHINGTON, D.C. 20240

ER-82/1236 SEP 8 1982

,

Mr. Paul S. Check, Director.
CRBR Program Offlee
Office of Nuclear Reactor Regulation
Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Check:

'The Department of the Interior has reviewed the draft supplement to the final
environmental statement for the Clinch River Breeder Reactor Plant, Roane County, ;

Tennessee, as requested in your letter of July 23,1982, and find we have no comments to
make.

i

Sincerely, ,

!

. J17
uce Blanchard, Director

Environmental Project Review

:

|

|

i

.

f

I

'

:
!
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h bbC, 'Jast Runney Village 1

Rumney, NH 03256
September C, 1982

NRC
Washington, DC 20555

,

1

Att: Director, Clinch River Ereeder Reactor Program Offica j
i

RL: Draft Supplement to the Final 2nvironmental Statement
(MURS3-0139) for public comment by Sept. 13

My comment will focus on pp. 10-4 through 10-8, which
addresses decommissioning of the CRBRP. The ALARA policy
es it applies to this nuclear project and the costs of decom-
missioning drau my attention. While I make my comments on
ALARA, they will take on a personal nature because otherwise
the people affected by the CRBRP are successfully kept as
statistics only.

l.k C ~1 1. t.LARA stands for "as low as reasonably achievable" !
and on p. 10-7 it is worker exposure that will be-
h and led r.L/.R A. Yet it is health effects that will
be ALARA. Terminal cancer and birth defects will be
allowable at the CRBRP - - among the workers - - if

,

only they are kept to a certain number that someone
'

has determined is " reasonable." As'former Comm.
,

Peter Eradford pointed out during his term with the :
KRC, it is time to debate what is " reasonable" to
suffer in exchange for nuclear-power-generated

'

electricity.
,

L R C- CL 2. To make the issue parsonal - - it must not be allowed
to be kept only in the statistical realm - - I am ,

Ebout to receive employment because a local twelve-
year-old boy has contracted cancer of the bone. His ;

hip bone is affected, so there can be no amputation ;

"above the next joint." He has had chem 6-therapy, lost i

his hair and much body weight. Ho longer will John i
Church be on the Plymouth Mlgh School's cross-country- ~

or downhill ski teams - - a super athlete. So his
mother, a teacher, can be at ho.,e with him in the
mornings, I will take her morning teaching load. His 7

fcther has curtailed his employment so he can be with
Jchn in-the afternoons. C ne of these days JohnL will
simply die. If he is part of the general population
the MRC covers with its ALARA ' policy - - and who can-
prove that he isn't? - - then who is it who determined .;
it is reasonable for John and his family to suffer now '

.while he slowly and painfully dies? i

!

LRC-3 3. I oppose the ALARA policy wherever it is used as a
. rationale for the CR3RP's existence. I protest that
not enough people realize how they are affected by :

ALARA.
N-14
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2 Chong/CR3RP con:aant

4. As for the costs of any of tha decommissioning L E- 4
proceduras, the costs associated with TI;I Unit 2
are conspicuously absent from this set of pages.
54 billion has been given as cost to clean up
TI:I Unit 2, and we are now 32f years past the time
tha accidant there began. I receive the liiddletown,
PA, PROS 3 & JOURl:AL and know the process is tediously
slow, with any number or combination of surprises
possible as the damage to the reactor core is revealed
by equipment that is invented gs the operation
proceeds. Bechtel Corporation has also seen fit
to launch a FUSRAP program - - a money-maker needed
because TII shows there will be accidents to clean
up and former reactor sites to decontaminate. Uith
Bechtel s eeing the " market" as good enough for
launch of FUSRAP, I criticize these pages on CRBRP's
dacomissioning as being naively optimistic that
all decomissioning comes after a problem-free
plant operation and the costs can be calculated
early in the game. As a tax-payer I pootest the use
of tax dollars this way when. social service programs
for our country badly need funding.

Sincerely,
~ &n hfryu;f y n
yrth Rudmin Chong

copies: '

Peter Bradford, Maine Public Advocate
NH Rep. Barbara Bowler l

NH Oxecutive Councilor Ray Burton )NH 5enator Gordon Humphrey

f0Nbe ~&% fed'
_ - -
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L6rW THE UNIVERSITY OF ALABAMA ;
'

College of Arts and Sciences

Home address- J

Department ol Biology 1246 Nortlwood Lake
NORTHPORT, AL 35476
September 8, 1982

Home Phone 205-339-1535

Mr. Paul H. LEECH,
Director, Oak Ridge Reactor Programs
U. S. Nuclear Regulatory Comission
WASHINGTON, D C. 20555

Dear Mr. LEECH; Regarding US DOE Porject Management Corporation
Tennessee Valley Authority, Clinch River Breeder
Plant; US NRC Docket No. 50-537
'' Comments in Supplements to the US NRC Atomic
Safety and Licensing Board-- Hearings at Oak
Ridge, Tenn. on February 14 and August 30, 1982. j

1

Af ter hearing from the NRDC today that final comments would be I

accepted on Monday, September 13, 1982, I tried to reach you via
phone. The first time I did not make the connection. The second
attemp I made the call, but talked briefly with a secretary, since
you were out of the office for the 191ance of the day.

If you did not aircady receive my mimeographed handout of
February 14, 1982, one is enclosed, concerning US NRC (Atomic Safety
and Licer. sing Board & US Dept. of Energy, TVA Docket No. 50-537. I did
make limited appearances statements at the two hearings at Oak Ridge. 1

I
L (,p W d My principal concerns are not with the reactor safety, but with I

management of the radwastes (low , intermediate , and high level) to
the environment, wspecially to the Clinch River, and to present and !

future deposits of ionizing materials to the Clinch River, and to the I
disturbance of high-level ionizing materials cureently in sediments of |

the Clinch River. My studies in the Clinch and Tennessee Rivers do
strongly indicate that alpha emitters have been far underestimated and
that the potential for chromosome abberations to humans via the food
web from aquatic organisms is sorely in need of reevaluation. Any
dredging operation could make available huge amounbs of plutonium and other
transuranics to the food web into domestic water treatment plants down
river and into the Tennessee River. Totalalphasseemtovary,increjing
when stream flow is to deep bottom sediments, especially in the deep
resevoirs. This is reflected in resevoirs of the Tennessee River in
Alabama. Dermography statistics indicate higher incidence of cancers
associated with ionizing materials reaching humans via water supply
and by eating contaminated food. I hope that the NRC will now require
counts of chromosome abberations for future evaluation of the levels of
allowable ionizing materials that are already cycling in the aquatic
ecosystem, and that bioassay toxicity will be used to evaluate unsafe
concentrations of heavy metals, also associated yith the radign cJides
released to the environemnt. @ > m ' // ff

319 BIOLOGY 205/346 5960 POST OFFICE BOX 1927 UNIVERSITY. ALABAMA 35$86

Eric.- en bee kj Mru~um N-16 Louis G. Williams, Ph. D-
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O M M @ m b 79 o P k u Y o ra n a s
lNot to be confused with polonium-210, which is an alpha emitter [ February 1h,1982

that is found in tobacco and in some phosphate fertilizers.and causing some lung cancers)
The following concern where the Atomic Safety ' AUtBAMA8S UUCLFAR ROLE
and Licensing Board of the U. S. Nuclear
Regulatory Commission should allow the pro- One scenario would have reprocessing
bod nuclear breeder plant. Check one of and commercial fuel fabrication in Alabama,

,

followings- with possible fissile materials being
hhisisplausiblebecauseofnearbyenerated for use in atomic weapons.( ) At Oak Ridge Tennessee and the pro-

posed currerd site of TiA.
approved (?) hazardous waste dumpeltes( ) In central West Alabama in or near the available in Alabama and because of the Ichalky stora[p or dumpsites for hazar- proximity of permanen,t storage sites for

dous and radioactive wastes. transuranics in }lississippi salt danes,
( ) In Mississippi salt domes. all in less populated areas and near to
( ) Do not know. most of the nuclear reactors in the U. S.

Also,fran its reactors around the worldWestinghouse could recover spent
bghjuhl fuelc t o r nsafety and lack of cost effecbveness and use barges to transport spent fuel

ac*mw*u*w nun *w-*-x-uw*nne x x x x x x x--xw.,. up river 2n Alabama for reprocessing.
From:- Louis G. WILLIA)L9, Ph. D. INCO:IING QUANTITI 0F 1%ZARDCUS WASC )Emeritus Professor of Ecology A few years ago a hazardous waste |

P. O. Box 1927 dumosite in Sumpter County was approved

33y EPA as the only toxic waste dump lbr
bUniversity of Alabama, 3$h86
t e Eastern IT. S. Hazardous wastes fromHono: (mailing)-address:- states and Puerto Rico were shipped12146 Northwood Lake into Alabama between March 1 1981 and
AlaEama is, a chdmpion in,60 s,hipmen,tsbot.h football.

North ort
20h33$~ Alabama 3$h76

August 31 1981 from 7
1535

Tor --Atomic Safety and LicensinE Board and hazardous wastes. Now orchastration
U. S. Nuclear Regulatory Commission seems to be underway to make Alaba

Washington, D. C. 20555 number one in working with high-level
ionizing mteriaan (uranium he:cofluoride,Subjects:- 1) In the matter of the Clinch . spent fuel atomic wastes from weapons

U. S. Dept. developmenb reactor fuel rods;.etc.).River Breeder Reactor Plant
of Enerm TVA, Docket No. $0 - 537 Are the people of ~Alibama aware that

2)lnatant._ licensing _ proceedings Alabamais nuclear future could be set by
agreements between the federal governmait3) Prehearing Conference, Tsb~Fuary T-TO94 and the legislatuye and governor of Ala-

at Oak Ridge,befo,re the NRC Atomic SafetyTN where I made an oral j

bama? On a cost !gets the garbage / benefit basis Alabamapresentation and America gets the iand Licensing Board. benefits. Some truck drivers have told !h) President Regan's budget request t,o- con -- me that they could have discharged their !

gress contains $252,5 million to be spent wastes in other states, but they preferred
on the Clinch River Breofer Reactor Plant to bring than further to Alabama because
by the Department of Energy (DOE). Reagan we have the best dumpsites. Prior to
also now recommends that the DOS be dis- llovember 1980, huge amounts of haeardous

(Ed. note, cont'd p. N-18 ) (Ed. note, cont'd p. N-18)
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mantled into departments of Commerce wastes were buried in private landfills

interior and Justice. If congress d in Alabama and Mississippi that wouhl be
proves, [he funding for the UFER wi. p- in violation of the Resource Confervationn
go to a proposed Energy Research and and Recovery Act after Hovember 1980
Technology Administration (ERTA) of the Alabama and anh of the Southeast has a
Department of Comerce. These funds for wonderful resource in a giant acquifer.
this breeder would go only for limited All dumps eventually leak. To Alabama

such as site uncontaminated water resources, surface
work authorization (D7A)ds going for the and underground,will be far more valuablepre with no fun
act_parationual consI,ruction of the breeder itself. to Alabama than any part of the nuclear

~ALTSRfiATlWSIT1HG cycle industries. A cost-to-benefit' ratio~

The current Oak Ridge site could be would centainly help a chemical or ioni:- I

rejected on the rrounds that ' ther sites, ing waste generator located in New York
~

o
more than Alabama. How who holds thesuch as those in Alabama and Mississippi,ds

would be more acceptable, table conditions at liability forercr?or on the groun
~ iBlJC PiliTICIPATIONthat there is lack of sui Pl

Oqk Ridge for:-B) No suitable stora)ge o
A Emergency evacuation

disposal sites f ar Some conservation and protect-the-
,

C)ednuclearfuelrods(rLack of the kind of highways to)$a. and
environment groups like Waste Alert, !

ue spent fuel Pitch In and wasteEnvironmental Action, te unsafe methods.ndle managers tend to promotrucks with heavy, ha ardous wastes requir-z
ing specially constructed shipping cast con- Some formerly effective groups become so
tainers to protect the driver and the p2blic infiltrated that they are inaffective.

along the highway from irradiation and from These groups have not sought methods of
reducing the amounts of toxic hazardousdangerous nonradioactive chemical materials and ionizing wastes that are being generd-associated with the nuc1 car f uel cycle

D) Lack of public confidence in the safety' ted. Waste manargement is a most profit-
able business. However the orchestrationcost effectiveness, and performnce of tho f r programs is underway to make Alabamaand E) Belief that the cloaca for both radwastes and chemicalU. S. breeder program,hould be the loN it$$$[N[i$$t

fusion, not ficsion, s
term priority for generation of elect c y. ea are com s of

The Board may recomend to President a threat. Projects for the future cculd
Roacan that the UFB pro $' ram be terminateds make Love Canal and Three Mile Island I

but that further study c ould be made of small for what can take place in Alabamh !

tte converter reactor as a method of genera-
ting fissile plutonium-239 and fissile urani- Do we have to accekors?t dangerous wastesfrom overseas reac Governor we can
u:A33, respectively from fertile U-238 and in more tourist but hcw do we makebringhuture of Idabama beautiful?,horiurr-232. This would greatly reduce the the ,

jostofnuclearfuel,butwouldputtheU.S. OTHER POTENTIALITIES. If flabama should j

n the plutonium economy, where plutonium be selected for a ccumercial UFBR in- !

:ould be used for making atomic weanons from stead of the TVA brealer at Oak R ,
^

:urrent licht water reactor spnt fuel. the project manager for the TVA UE
President Beacan would have to decide for might like to use the federal handour of
reprocessing for reactor fuel of warheads. 9252.5 million to prepare a site without
A decision will have to be made for the long reactor components that would give the cit;
* erm storage of transuranic wastes. of Oak Rid e fre,e industrial advanta608*,

(Continued on reverse si o) gg

(Ed. note, cont'd p. N-19) (Ed. note, cont'd p, N-19) I

i

N-18

... f



_
.

_ _-- _-

Sheet two from Louis 0. WfLLIA!G to IEC Atomic Safety & Licensing boara, reo, m, lyoc
CIRNOING POLITICS cause serious burns etc. Schemes to give all

Before the. Carter administration put the I the hauling an,d safety contracts under
breeder bad filed 21 contentions against therogram on hol'd in 1977, the staff of

control of special interests, could make

the NRC f r very unsafe conditions along high-
Oak Ridge LWER. Ucw the Rea ways and dumpsites by holding informa-
tion is reinstituting the plukan administra- ti n from the public. The state wouldonium economy,
including breeders, and reprocessing. The be res onsible for maintaining clean and
question now arises whether the breeder could safehghwayo, but to whom does theliabili y belong in case of an accident?be built without an impact statement and with
instant permitting by the NRC. Many knowledgo. DEREGUIATION
able Oak Ridgers say they are afraid of the The NRC and EPA are putting more can-
breeder in spite .of the blitz to promote it. trols under the State 1 caving inadequate
Apparen$1y the breeder could be placed in Ala- federal funding, monidoring and liabili-
bama with far less o The risks ties to the State. Unfortunately inno-
which are too great b> position.orTennessee,could$ecent citizens do not know when their
acceptable in Alabama without being technica14 future children are contracting birth de-
sound or safe, because the average citizen of fects cancers etc. The victims do the
Alabama is poorly informed about safety and paying, while t$e benefits may go to people
cost effectiveness of the Breeder J>rogram. out of range of the serious liabilities.
Also, the governor of Alabama and/or the Icg- Before pushing the bandwagon for more
islature are allowed by the 180 to give the nuclear activities in Alabama perhaps

Senator Denton should get us an abortian
bo ahead without enough knowled. e or withoutrormingthepublicofthevashliabilities.hhg hfgs$ zing ra akibn bn
Also, orchestration bg the standard federal- have constitutional riand our grandchildren.ghts for oursolvesa te a e s woul Alaba t the Do children yet

2 -
g ny p to be conceived have equal rights? One

AIAlnHA STATE CONSTITUTIONAL ATENDfENTS stop permitting on energy ani environmen-.
The current cession of the Alabama legis-. tal and safety issues could be dangerous

lature has passed a law calling for a state- to your health. Cost-benefit decisions
1982 for modifyin could be your costs and their benefits.

wide election on March 2, tate $y six amend g Historically decision-making has notthe constitution of the s
monts. Three of these proposals (h 5 and 6) looked enough at the whole ecological
contain sleepers that most citizens,of,the picture not comprehended by margr engimra
state would not want if they were properly and peop,le engaged in buiness. Too much
interpreted and understood. These amendments confidence in public hearings has now

eroded because.Ahey are poorly attendedare concerned with management and investment
of profits from leasing fees for oil and gas ard are often staged for the media, and,
exploration of Mobile Bay, and in part' are a media personnel tend to be people not
bag of worms. Everyone in the state seems to trained to report complex issues. Uany
favor up action groups are now infiltrated with
However, grading the state highways and roads.some of the funds to build some high-clever people carrying out the wills of
ways would help to meet federal department of the special interests.
transportation standards in order that heavy Hany of my statements over We years
tmcks with 18 wheels may haul huge quantities at many public hearings were not heard,of heavy, high-level ionizing materials to and but Three Hile Islands and Love Canals
from various factories of the nuclear fuel have proved me right. Now two-thirds of
cycle and to disposal and storage dumps. One the nukes am closed down in the U. Sesuch proposal would upgrade the state highways I attended and gave testimony at first
connecting idterstates 65 and 75 in nontgomery hearings cn Browns Ferry, Farley Nuclear

(Ed. note, cont'd p. N-20) ( Ed . note , cont 'd p. N'-20)
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Plant ~Bartcn Nuclear Plant an enrich-with interstate 59 near Eutaw. This upgrade.
would pass through counties having deep depos- ment plant for Dothan, and a, Westinghose

nuclear fuel plant for Prattville. Threeits of Selma Chalk, whicih has made Alabama of these did not get off the ground (yet),famous for accepting toxic and hazardous waste. I solved the Duckweed problem that chokedand some levels of radwaste, but not for high- the rivers fran Birmingham to Hobile. )level radwaste (spent nuclear fuel, trans- ist f or theWhile a professional ecolofove Canal by
uranics)$igh-level radwaste.but alright for "tembrary" storahee feds cont olUSPHS (now EPA) I exposed
of some methods using species diversity andthe interstates, so that Alabama cannot stop toxicity. My research on daily dumpingunsafe trucking on the interstates. This net- of 67 000 tons of iron ore tailings towork of federal and state highways would make Lake $uperior after 18 years finally led
Alabama a funnel from other states for move- to safe, on-shore disposal. I was thechemical hazardousment of dangerous radwaste,lwaste fuel rods spent fue enriched fissile senior scientist of the newly-formed
materials includ$ng bomb grade materials. National Uater quality Laboratory in

liinn., for this study. I helped
Duluth,itute a code of ethics for [FLUORIDE HAZARDOUS WASTE to inst
and applied ecoloc'ist. However tThe average citizen of Alabama is unaware

sed nuclear plant would brin into applied section of the Ecological SocietyIugoquantitiesoffluorine,tgethat a o
of America is now dominated by engineersthe sta

most corrosive substance on earth which won 3xi who tend to see too much of a special
while the fabricated nuclear interest viewpoint. There is now a

remain in Alabama,ing huge quantities of high-
among honest professianal bmarriagestron need for a three-wacontainfuel rods,ile materials and other radioactive wyers

The hy$ ridslevel fiss would be shipped out to reactors in engineces and ecologistshization couldmaterialsd States and to customers of Uesting- from this three-cay fertthe Unite
house reactors around the world. give us mom effectiveness and a mare,

wholesaae environment. When do weShip ing containers hauled on trucks to start? HO?E FOLKS'shield hi h-level ionizing materials, are con- Causes for pollution can be a statestructed o withstand up to 30 miles per hour s

but truck wrecks do occur above 30 miles per of mind. Some people believe that liv-
hour. Truck highway accidents could result in ing and working conditions when cen-

when the shipping con- trolled by hcne people will be better.
many dangerous spills, impact. Steel cylinders This could be true for some states.taiacr3 Crack Open on Some of the income from state oil andcontaing highly enriched uranium hexafluoride. r,as leases may be used to "trainn Ala.coming into Alabama from uranium enrichment baraa personnel to work in extremlyolants on trucks are better protected, but dangerous technology in nuc3sar and

cracks from crrosion and have chemical industries, which could eac-they deveio
especia$rcxiuce explosions and chamicalrif(ce people safety and environmentalbeen known o

1y if someone tries'to put out quality, which is allowed by federal-" iresthe " fires" by putting water on them. Adding state agreement. Use of publicly-owned
water only would release more hydrogen gas, waste treatment facilities by nuclear
adding to the fires. All along these hi h- industries could hurt treatment and beways private citizens would have to be ahle. a large subsidy from taxpayers. There
to move quickly on very short notice in a is no known way to treat radioactive
direction away, from the accident ard not into d,,gcay gegrgt g rg s

% n W eals2% m m, ,
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102 Oakmont Drive
Kingsport, TN 37663
(615) 239-5828 :

'

September 8,1982

< 1

|

1

Director
Clinch River Brooder Reactor Program Office
Office of Ihiclear Reactor Regulations ;

U. S. Unclear Regulatory Comission
i

Washington, D.C. 20$$$

Dear Sirt ,

!

I wish to comait on the Draft Supplement to the Final Environmental |

Statement on the Clinch River Breeder Reactor.

Analysis contained in the Draft Supplomont of the impact on human $$"1 ;
beings,. plants and animals contains Ibnits of individual doses by

|an ircrage egosure, in roms per year, without considering thee
cumulativo offects of backgtnund radiation, which is received
along with radiation from the Breeder P3 ant.

Background radiation alono $c believed to cause thousands of bbN {

~ +

cancers per year. Additionally, your analysis scans to assume that
radiation released into the river will be fully diluted and

!radiation released in the atmosphere will be uniforn3y dispersed.
that is the basis for assuning this unifomity? Also, uly are
releases accumed to occur during average noteorological conditions <

rather than during a stom or period of teacerature inversion? If
noblo cases and tritium are released, as planned, .in the atmosphere,
wouldn't a temperaturo inversion prevent the unifom dispersal uhich |

you assuno?

I would like to add that I am a victim of radiation exposure by the SS-3 |
T

medical profession in 1957. As a result of that eigosure, I had a -
thyroidectory in 1977 ~:.20 years after the e g osure. I norr have the i

'

condition of hypothyttidiam which must be controlled by medication.
The danger of all foms of radiation have been personally proven to
me. There is no safe icvol of radiation. The hazards of the Breeder
technology are very real. No matter what infomation you attempt to
use to nialead the public, you cannot fool me. I will not pemit i

!

you to wasto funds on the Clinch River Breeder Reactor thich will
poison all of us.

.

,

Sincerely, |
i

NM, M 34
|

1:rs. Suzanne Sherbonctr j

l

:

i

N-?1 ;
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Marvin I. Lewis
6504 Bradfrd Terrace

Phila FA 19149M L.
215 Cu 9 5964/725 7825

Secretary of the Commicsion i
'

WNRC
|

Washington, D.C. 20555

Dear Mr Secretary :

Please accept the following letter as my comments on NURE 0139 DEIS Supplement
number 1 Clinch River Breeder Reactor.

HItel The cost benefit ratio is positive in this supplemant for the same reasons

that the cost benefit ratio was positivo in the original DEIS: the assumptions are
biased in favor of the CRBR.

N L" 1 ajor alternatives: This only looked at Sites , Facilities and Transmission routes.M

Major alternatives did not look at the question of doing without the CRBR
technology and substituting conservation and alternative renewable sources. This
type of truncation is essential inmiking the poor CRBR technology look atthttive.

1Eleertic power production: This is taken as a surety. There is no risk factor that
the CRBR will produce at least this amount of electricity. However, the FERMI breeder
produced almost no electricit, and the French and Russian breeders have !

1been plagued by fires and other operating difficulties. There is at least a
|

historical factor of 1/3 that this breeder will produce no electricity , and !

that this breeder will produce much less that it was designed to produce. This
rish factor is ignorer in the cost benefit ratio as it causes the '

cost benefit ratio % become negative l
'

N L*3 Probabilities of Claro 9 accidents: The probability of a criticality accident is I

1

still ignored . -ationale is the design that supposedly will not allow a
criticality to ou in a meldown, perhaps this design will operate as da igned
in a meltdown, but there is no experimental or experiential data to suppott this
assumption. There must be some probapilty that a criticality can occur, this
probability must be supfted by experiment and data, and this probability
must appear in the cost benefit ratio. It still does not.

MIL-4 Fbally the EIS still ignores tha political in toto. If the W spends this
amount of money on an outdated , unproductive Boon doggle, what will keep
every senator from trying to get his part of the parkbarrel? Will this i

esca11ation of porkbarrelling eventually weaken all of America /s resouces
to the r Mt that ',e will succomb to our oun greed and not the forces of a

i

foreign power? If we spend so much of our investment on a Ierkbarrel , will
we have enough to spend on necescary research? These are the questions that must !

, be answered.
Respectfully submitted, l

'/M. l. LEWIS y[w&4/4
'

py *6FP 4 BRADFORD TERR 9,
.B,IL(t Q[16)G n.22 |

|
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CS6
CAROLINIANS
FOR coptember 1 , 1982 ;SAFE ENERGY-

1

j P.O. BOX 8165
ASHEVILLE, N.C. 28814 ;

|

|

U.S. N.R.C.
j

Paul H. Leech, Director
Clinch River Breeder Reactor Program Clinch River Breedor Resotor |

i

Washington, D.C. 20555 July 1982 Draft Supplement
|

!
;

This organization, in its concern for the safety of tie American
i

people, add the danger to the world by the uncontrolled dispersal of plutonium ;
,

~

expresses its opposition to the Clinch River Breeder Rea: tor. es G-1
A plutoniura breeder reactor will produce 2,000-4,000 pounds of plutonium

every year. Only 12 pounds of plutonium is required to menufacture an atomic

bomb # of the sir.e6 trat destroyed Nagasaki. The Clinch Ri.er Breeder Reactor f

represents a step towards a breeder economy, in which hundreds of tons of

plutonitan would lave to be stored, processed, and transported worldwide. There !
t

iis an unacceptable risk trat plutonium could fall in to the lands of unstable

nations or terrorist groups equipped with tle relatively accessible knowledge [
i

needed to fabric.te nuclear weapons.
1

,

The Clinch River Breeder Reactor must be In1ted for this reason alone

although other factors such as health and safety consoquences, radioloC cal impset,i

economic folly are significant and sufficient cause tint this project not be |

allowed to proceed. ,

)]
Sincerely, ! L

Rubin Falk, Pres. CSE

|

N-23
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|

Department of Energy !

Washington, D.C. 20585
|

Docket No. 50-537 SEP 131982
HQ:E:82:030

,

Mr. Paul S. Check, Director
CRBR Program Office
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Check:

COMMENTS ON NRC CRBRP FES SUPPLEMENT

The enclosure to this letter contains the Applicant's comments on the Draf t
i

Supplement to the Final Environmental Statement for the CRBRP (NUREG-0139,
Supplement No. 1. July 1982). These comments are provided in response to the

' July 30, 1982 Federal Register notice (47 FR 147, page 33302). In our opin-
lon, the Supplement presents a satisfactory description of environmental
impacts expected during construction and operation of the CRBRP. The enclosed
comments are presented for consideration in the preparation of th: Final Sup-
plement.

If you have any questions, I would be pleased to respond.

Sincerely,

-
,

Jdin R. Longene er
| Acting Director, Office of the

Clinch River Breeder Reactor
Plant Project

Office of Nuclear Energy
y!Enclosure

cc: Service List
Standard Distribution
Licensing Distribution

t

,

b

,

'
,

N-24
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APPLICANT'S COMMENTS ON DRAFT SUPPLEMENT
TO FINAL ENVIRONMENTAL STATEMENT,
CLINCH RIVER BREEDER REACTOR PLANT ,

(NUREG-0139, Supplement No.1)
t

'

'

LOCATION COMMENT
D oli-8

|Page iii, Correctly state the plant size by chang-
Line 29 ing "380" to "375". po n-B
Page iii, Delete "and 439 MWe" and last sentence
Lines 30, 32 and 33 which states "Inplant uses of electricity

would result in a net plant output of
approximately 350 MWe initially and 379
MWe in the future." DOS <

Page 2-6, Delete sentence,

lines 25 and 26 ("There would also be some spoil areas
in the floodplain."). Spoil areas will
not be located in the floodplain. ;

DOG-D -

Page 2-6, Delete these sentences. Add: "All but I

lines 29-31 one of the six treatment ponds will be
removed after completion of construc- ,

'

tion."

D o E -E.
Page 2-18, Add a discussion of the recent TVA_Sauger |

'

lst full paragraph Spawning Study (summary attached).

Page 2-19, Delete sentence. Replace with the
Lines 26-28 following: "In conjunction with field

work for the Sauger study, one single
adult blue sucker was collected and
returned to the Clinch River on April 19,

'

,

1982."
DOE-G '

Page 3-18, For consistency with project plans,' delete
Lines 17-19 the clause "and sent to runoff treatment

ponds (ponds A, B, and D) for removal of
suspended solids prior to discharge to ;

the Clinch River" and insert "and routed 1

to the Clinch River for discharge. Pond i

C will be retained after construction for !

collection of runoff from the vehicle |

parking area." ]DOC-6 :

Page 3-20, Replace the sentence, " Prior to con-
Lines 6-8 struction .....and the NRC" with

" Coordination with the State Historic j

N-25
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Preservation Office was completed in ;
May 1982 for the off-site portions of (the expanded transmission line right-
of-way. No field survey was required

;because records and past experience for
the area and for the terrain show no
significant potential for sites in the
zone to be affected." -

DOUI Page 3-20,
Replace the sentence, "Should theseLines 11-14 archaeological.....be considered
(ER Sec 3.9.6)" with the following:
"Should any significant site be revealed
in, or in the close vicinity of the
center line, relocation of the center
line, relocation of specific towers, or '

possible excavation will be' considered
and done in consultation with the State
Historic Preservation Office and the
NRC."

- I)C E.-I Page 4-26,
'

Line 8 Blasting will be scheduled during the
first and second workshifts to avoid
disturbances during normal sleeping
hours, rather then "during hours of
about 3:30-6:30 pm".

' DOE-K Page 4-27, Replace " burlap" with " mulch" to
| Line 22 coincide with project construction

planning.
i
~

bOEi Page 4-28, >

Lines 3-7 Delete first sentence and replace with
the following: "Offsite transmission(Item 17) line rights of way have been coordinated
with the State Historic Preservation
Office, indicating that no significant
potential for sites exists irf the
affected area." Replace " corridor" withi-

" center line" and " route" with " center
,

'

line" in second sentence. '

Vo E-M Page 5-20,
Table AS.5 The 1,000 person-rems annual occupa-

tional dose estimate appears to be(see also greatly over-conservative. _The PSARPage 5-14)
estimate of 400 person-rems annually is
itself considered to be highly conserva-

-

'

| tive for an LMFBR. For example, occupa-
| tional exposures for EBR-II range from 8

to 23 person-rems per year (1969-1981)!
.

and Phenix occupational exposures range
from 4 to 15 person-rems annually (1974-

N-26
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1

1980). Occupational exposures for
CRBRP will be lower than for LWR's due
to the use of the intermediate heat ex-
changer system, the remote refueling
system (CRBRP's head stays on), and the'

fact that shielding is based on 24Na, |

although maintenance will be performed ||
'

after the bulk of this radioactivity
decays , j

The requirement for performing quarterly DOE -NPage 6-17,
Lines 20 and 21 primary work force surveys is believed to

be unnecessary. It is proposed that ;

!surveys be required once each year, or
after a change in the primary work force
of 1,000 employees during any 12 month
phase of the construction. This report-
ing frequency is more reasonable since
the size of the primary work force changes
incrementally during the construction <

period. Surveying when these changes
occur should result in the collection of
data that would provide demographic-
sociological statistical indicators
essential for identifying significant
changes within communities. A provision'

should also be included that allows for
future modifications to survey data', .

survey frequency and reporting frequency
to respond to specif1' needs that may '

arise throughout the teua of the socio-
economic monitoring program.

DOE @ ;
Chapter 9 Beyond the analysis of the four repre-

sentative candidate sites within the TVA
service area which is discussed in
Chapter 9 of the draf t supplement, an
additional alternative siting analysis :

was completed in June 1982 which used the ;

approach set forth in NRC's proposed *

rule on alternative sites (45 Fed. Reg.
24,168, 1980). In addition to the candi- r- idate sites located at Hartsville, Phipps
Bend, Yellow Creek, and Murphy Hill, the
sites located at Spring Creek, Blythe
Ferry, Caney Creek, Taylor Bend, Buck ,

Hollow, and Lee Valley were also studied,
taking into account the environmental ;

parameters set forth in the proposed i

rule. After comparison of the Clinch

N-27
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River site with each of the above alter-
native sites, it was concluded that none
of these sites was environmentally pre-
ferable to the Clinch River site. This
analysis can be found in Attachment 1 to
Apendix G of the CRBRP Environmental
Report and is consistent with the NRC's
conclusions regarding the absence of
environmental preferability of the Harts-
ville, Phipps Bend, Yellow Creek, and
Murphy Hill sites compared to the Clinch
River site.

DO E -h Page 9-2, Change "11 TVA" to "all TVA steam." Add
lines 32 and 33 "(i.e., those expected to be operational

on a time schedule consistent with
planned operation of the LMFBR demonstra-
tion plant)" after " plants." Replace
"Longenecker 1982d" with "ER Appendix G."

D DE -Q Page 9-2, Replace "120" with " set of hook-on and
lines 35-38 new." Delete "and environmental ...

included poor" and replace with
" considerations such as."

DOE-8 Page 9-4, Add the Elk River (small, impounded --
| Table A9.1 interior low plateau).

906-6 Page 9-7, Replace "had been found suitable for a
lines 32 and 33 nuclear plant" with " emerged as candi-

dates from the screening analysis of
the 109 potential new sites."

3 0 6 'I Page 9-9, Replace " partially constructed or plan-
lines 1 and 2 ned facilities are cancelled" with

" projects were cancelled, TVA would no
longer need them as inventory sites."

D O6 -Q Page 9-9, Change sentence to read "Whether the
Lines 14-17 cleared areas at Hartsville, Phipps Bend,

Yellow Creek, and Murphy Hill will
become available is unknown and can only
be speculated about at this time."

90 E-\/ Page 9-11, Revise to - "1982c, Attachment 2),
lines 7 and 8 The only sites acquired by DOE since 1977

that would be adequate for the LMFBR
demonstration plant (i.e., at least 300
acres) are committed to other program-
matic uses."

N-28
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DOEMThe stated estimate of $350 millionPage 9-12, (Y0E) for plant revenues is incorrect. ,

Bottom Line Applicant's calculations project a revenue ,

,

i of $679 million (Y0E). Also, the basis -
for the estimate of revenue at the Han-
ford site ($1097 million) appears quite
high since power rates in the Hanford
and Clinch River areas are expected to ,

be roughly equivalent during the period
in question. DOE-X
The water supply costs at the Hanford and

Page 9-13, INEL sites snould be included. ($1M, see
Table A9.4 ER Table 8, Appendix F. Amendment XV).

Change from " Spent Blanket" to "New DO6j
P age 0-32, Blanket" (under A.). Transport worker
Table D.16 exposures for Spent Blanket (0.018) and

HLW (0.005) appear to be too low by
several orders of magnitude. Correct
totals af ter correcting these.

There appears to be some inconsistency DOE-1
P ages J-6, in the grouping of the primary system
and J-8 failure categories (I, II, III, IV) in
(Table J.2) Table J.2. Table J.2 and the text

should be reconciled.

Change "more" to "less" to reflect the DOE-8 8-
IPage J-17, intent of this sentence.line 10

It does not appear that the same basis DO E-88
-

Pages L-4 and L-5 for population to river flow ratios was(see also Page L-12, used in comparing alternate sites from
Paragraph 6; Page L-18, the perspective of population exposureParagraph 4; Page L-25, to drinking water (i.e., Hartsville and
Paragraph 3; Page L-31, Murphy Hill used total population withinParagraph 4) 50 miles whereas Phipps Bend, Yellow

Creek, Hanford, and Clinch River used
only the population adjacent to the river

.

within 50 miles).
DOEGAlthough these intakes are "substan- "

Page L-7, tially completed", those portions in the
line 10 rivers aren't completed yet and thus(see also page L-20, impacts on aquatic biota haven't occur-line 20, and page L-27,
lines 1 and 2. red yet either.

N-29
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906*DhPageL-9, :

The discussion of labor force avail-Lines 36-39 and 44 ability incorrectly concludes that the
Hartsville site is preferable ~to the .iClinch River sit It appears that this
conclusion may r,e.ely on the incorrect
assumption that the labor force is equally
available within the 50-mile comuting .

radius for all sites. For example,,

Davidson County is on the fringe of the-
50 mile commuting radius for Hartsville
while Knox County is much closer to the
Clinch River site. Assuming that the
propensity of ' workers to comute to a
work site declines as the commuting
distance increases, the Clinch River site
would be preferable. Also the fact that
over 500,000 people live within 30 miles
of the Clinch River site and only 160,000
within 30 miles of the Hartsville site
(see Table on Page L-10) would provide
further proof that the Clinch River site
is preferable from the viewpoint of labor
availability.

j
DOE.E E Chapter L

The LMFBR demonstration plant site at the
INEL is about 7 miles east - northeast
of the EBR-II (Page L-40, line 23), not
13 miles east (Page L-36, line 19). The

3Loss of Fluid Test (LOFT) facility is in ;
the northwestern part of the INEL,. !

.

approximately 20 miles from EBR-II, not
; "near the center of the reservation" i(Page L-36, line 43). The earthquake

|
acceleration value at the EBR-II is 0.22g. 1

Thus the relocation costs for the INEL site ;
should be comparable to those of the other
alternative sites for the LMFBR demon-stration plant.

!

f
.

N-30
.

_. _

'



DOE-FF !Summary - TVA Sauger Spawning Study

In March 1982, TVA initiated a Sauger spawning study to determine the extent |Anand location of sauger spawning in the vicinity of the project site.
extensive field investigation was conducted between March 29 and May 14, 1982.
Frnnhnk was placed on the area from Melton Hill Dam (about CRM 23.0) down-
stream to about CRM 14.0.

The CRBRP site is located between CRM 14.5 (barge
Considerable effort was also 1

unloading facility) and CRM 18.0 (intake). |
expended in the stretch of river from CRM 14.0 downstream to CRM 9.0. ,

Preliminary Findings as of August 12 indicate:

Adult sauger were found throughout the study area from late-March through1. Few sauger were collected below Gallaher Bridge at CRM 13.0.mid-May.
Greatest concentrations (based on gill net samples) were found at CRM 16.0,
but large concentrations were also found rather consistently at CRM 16.8,
upstream from Grubb Island to Jones Island, and downstream near the bargeIt could be inferred that spawning occurred tounloading facility site.
some extent whenever males were congregated during the spawning season.

Spawning probably takes place over a period of about two months with a2.
peak in spawning activity in mid-April.

Males greatly outnumbered females throughout the study period.3.

Nearly all immature female sauger collected were found at the dam.4.
flowed readily with pressure) females were found

5. Ripe and flowing (eggs
at several locations from Gallaher Bridge to the dam. However, thisRadio tagged
does not necessarily mean the fish spawned in those areas.
fish sometimes moved several miles in a couple of hours, thus it is
possible that flowing females were collected several miles from where
they would have spawned.

On only one occasion was there evidence of spawning actually taking place.6. At CRM 16.0, a female found in a net was extruding eggs and was surrounded
in the net by several males. It appeared they were in the act of spawning
as they encountered the net. On another occasion near CRM 19.5, a female
was observed extruding eggs as the net was lifted. Direct observation
using SCUB A f ailed to locate any sauger eggs on the substrate.

Sampling for sauger eggs was carried out over a period of several weeks.7.
A benthic sled (specially designed with a water jet to dislodge eggs
adhering to the substrate or lying in crevices) was effective in
collecting benthic organisms and likely would have collected eggs if

In many cases, the samples were relatively clean and,they were present. In otherif present, the eggs could be readily seen in the sample jar. Only a
cases, sand and debris hanpered direct observation in the field.Most samples
few sauger eggs were observed in sample jars in the field.
were preserved and are being examined in the laboratory. Approximately
90 percent of the samples have now been processed, and it is apparent
that few sauger eggs were collected in the study area from the dam to just
downstream of the proposed site for the barge unloading f acility.

N-31
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8.
An estimated 20,000 to 30,000 laboratory obtained fertilized saugar eggs
were deposited on one occasion in the river at a marked ',ocation. The
eggs were deposited during a period of zero river flow and the eggs sankdirectly to the bottom. Less than two days later an intensive search at
the site was conducted using SCUBA. No eggs were observed. Repeated
tows with sleds were then made in the area. No eggs were observed in thesample jars during field observation. However, at least one sample con-
tained seven eggs when examined in the laboratory.

9.
There seems to be considerable upstream-downstream movement throughout
the area by individuals, and spawning may be occurring over several milesof river. However, since there were few sauger collected below CRM 13, it
seems clear that sauger spawning is mostly confined to the stretch of
river between Galaher Bridge and Melton Hill Dam. A final report of the
sauger investigation will be completed in early 1983.

|

!
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MSMary Sinclair
5711 Summerset Drive
Midland, MI 48640
September 10, 1982

Comments on Clinch River Breeder Reactor Project,
Draft Supplement to Final Environmental Impact Statement

1

i
In the course of my graduate work at the University of Michigan, bb'1 I

I oftenI often attended seminars at the Nuclear Engineering Department.
heard the Clinch River Breeder dis 4 cussed as a much more inherently danger-
ous project than the light water reactors. This is generally agreed on by
all nuclear engineers. I also have heard engineers state that the Clinch
River Breeder design Whopelessly outmoded--and this was 10 years ago.

Ihe many kinds of serious problems that have been encountered by the
French in their Phoenix breeder project are among the reasons France has
drastically cut back on planning on nuclear power for energy for the future.
They have also had broad political repercussions in that country and in
neighboring West Germany.

De draft supplement of the FES for Clinch Breeder does not adequately
consider the health and safety consequences of sabotage, terrorism or theft.
There is no adequate di.scussion of programs contemplated to mitigate these
consequences,and no credible methods are discussed for implementing these

The three criteria in Sec. E.1 do not consider the social impactprograms.
or disadvantages, or probability or consequences of failure of the security
measures proposed.

Safe Secure Transport (SST) is not a feasible concept since so many
methods of derailing a train or blowing up a truck are possible that would
disperyo plutonium to the countryside.

In the seilfon discussing the decoranissioning of Fermi fl (10-7), no M 6-4
of approximately 1,000 pounds of solid, plutonium contam-mention is made

inated sodium that is lodged in the pipes and containment of the plant that
no one has been able to get out. This is a permanent, serious rad waste
disposal problem that should be addressed at a LMFBR. <

fRespectfully submitted,

[b
Mary Sin ir

)

:
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i716-A Iredel'. St. ;

NN E Durhan '1C 27705 l
ce=t 11, lou '

Faul i;. Leech, Direc tor

Clinch Siver Breeder 3cactor ?rogran
L3;i'lC , Washington, DC 20$$5 i

i

CNCE"T3 Of 3? AFT SU??LEIG'T TO CLII:CE '!T' 9''"CE'? FEISre:

Docket no. 50-537

Thia *draf t is evidently a rush job, inconnlete and slo-ny
in its analysis (or tot ally la cking in it ) . For exannle, at np
J-3 and J-h concerning the likelihood of Clacs O accidents,

we read that the Staff analysic or lors of neat sing (tooling)
{

is not conolote but their judgnent is that it is lees than 10
(one in 10,000) cer year. tio reason ic given there. On nage
J-h re loss of the 2 reacter shutdown 9yste ns sinultaneously

|

"al though the stuff "eview of these systenc !s not connlete,
i
iit is the judgment of the staff that . . . tc 'exrect an unavailability

~

of les.o than 10 cer denand. *** Using the arsunntfon, based
on L'.TR (Light Water Reac tor) experience, that an average of about
13 transients (recuiring scran) night cecun ocr year of oneration

lcver the life of the plant, the staff concludes that the combinad
frequency of degraded core accidente . . . is lees that 10 pe- ear.''

~

In other words, waxk IRC has not done the analysis ecui ed to back
.

these nunbers-- they are guesses bared on ad .* ttedly trconnleteun

e.na lysi s -- und they incornora te L'aR exnerience (vastiv diffe-art
with v.ny

true of 72 an t,qentirel: different causes cr reactor transients,
different ecoling natorici in primary crsten, etc etd).

WEQ mne whae if an accieent hunnens? geli, <e, Jo$ ane J-6)
the analysis of the nost eartous (!!I and IV catego-") reactor

relencea caused by or including "e-cr' tical.' ty , the staff hacr't
eren done the analysie (?. J-6), but if they da and it avealel

n"chlens, the' will recuire sene uncertain cerec+' va act'en:
1

rased on designs fcr the Fe ni (partial nelt, l')66) b eeier
N-34
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"blievesthatand an unbuilt General Atonic design. The stacc

the t echnolog- exists to design and bu'id much dev' ce s . " WES
Can the radioactive waste from these unatalyzed core re-e-iticality

accidents escape containment. "Maybe" would be an honest -esronse ,

but the Staff cays (p. J-7 ) that "an unavailability oe 10" ner

demand is feasible for such cyctens" (no statement why) and is

"exoected to be attained at CR3RP given that irclementat'on

of an adecuate reliab'If ty orogram would be re c uire d . "

In other words , we think it .c an , we 're not sure why, and

we will require CS3"P to have an "adecuate reliabil' ty rrogramC"

of test * nE te make sure the containnent would work. M f'N
Sut don't worry, folks, the coolant eodiun will furt oxidize

and adsorb or chemically react with most of the nacty radioact've

fiss'on nroducts if a release occurs (Pe J-7 and J 0). No cention

there of the heat to be generated by 1 nillion nounds of nrime"?

coolant sodf.un (un to that amount can be =eleaned '" the "eacto*
c o d '. un

and containnent fail, allowing that much xxiAxx to contact air)

reac ting with oxygen. ilhat will the heat generated in th's

reaction do? Elementary chen* stry says $ t w'11 'ncrease tress ure

of the renainir.g gases (nitrogen from air, Xe , Ar, K", e tc frem the core)

and blow dr.em out of the Kmxx containment.

Interestingly, die analysis is Rasnus sen-tree (ovent tree) with
the events not as well identified ofrx analyzed as in 'fas9-kR1hCO.

even though (as noted en nage J-19) !!"C has rejected the une of

the accident. risk and f atality nrobabil' tiec fror ce-ts 'n U.iP des'gre

that L th-1M C a:.serted. The analysic here i s ~.uch ' levier e.n d
.

unc ertain, un d .ne'. of it, w r .eted S cve, LLar't r zen :e en 9nna ..

'|hs t you need tc do , and have rot d ne, * ~n'llre "cien l- Ef"a c t-
.

analysis. Thi: 1. 02-t'.culcrly i m ortant 'f C11 is g-inC tc une

11 !! 'f e-ert s tean ce-era tern (Iots of di ^ ~*-ent xtrr.nc' ettr tr o.r.ci : ' .
,
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Each type of system (including S.G.s ) should be analyzed to

find its nossible failure modes and thei" consecuences. This I

is a very com.71ex task, but it is surely better than nultinlying
I

exstinated judgnental fudge factors together, which is what

UFC Staff las done in its estinat' on of C'7' Class T-* ace' dent

probabilities and consec.uences. Obviously, the nethcdology

is no good if it is bcsed on numbers unich lack adecuate basis

und are therefore no Sood. Interestingly, the " analysis" is
call in even powers of 10; no "3 x 10 <"nunbers occur. This is

a sure sign of lack of certainty ecual to about one order

of nagnitude in each estima te -- i.e. the analysis was net
sufficient to get closer than a given uower of 10. Thus, each

nrobabili ty 'aal's t' cally has a"soread" crcn abcut 3 ti es itself
to about 1/3 of itself. Multiolying 3 or h such nrobabilities

(you can't realistically call then neobabilitics-- ther a re
guesacs or fudge factors, as is iobvious frc, the recort Ann J)
together ther har a curulative uncertainty of (un or down) 1
n* 2 orders of .agnitude -- a facto * of 31.6 to 100. Even

"DC does no .o e than say ' t hat de ne "I'n' ted c uant ' tat'"r analyrin"
(o, J-16) to gi"e a "best xestimate" of 1G-6 accident 9 enceedira
10 CFR part 100 guidelines ner reacto year (othe est.'.mntes are

1

not :1uen ' n xstimxin evi denc e ' n tue discuss' en) .
\ V E-(, assu,inc thut has any validity, look at rable J.5, whe c theJ

-6earl; fatal' tie are est.'na ted 6 x 10 en reactor-year. That

innlies that if there is an ace'. dent, there we rld be 6 fata' ' t'as
nillien

euriy, and a total coat of 1693 (19?O dollars) co all clearun --

but recall the un e a r ta ' r t; factor of 10' cr so ir t'..e _ c e '. den t ** r'<.

That i.rlies 600 early iesthe are per s'ble.

The destruct'on of the ,lan t ' a esti-Ated at 10'b chareer
N-36
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Yet the estimate of $952 nillion V/6*lper year, no uncertainty given.
(1980 dollars) cleanun value " including renlacement of the damaged

f

nuclear fuel" (how about a danaged blanket and a new contai nnent

I bu11 din 6 if the accident breaches sane) is le ss than the Three
Mile Island cleanup is expected to cost. (p J-17). That just

isn't credible. CRBR involves nuch norenlutoniug, disnersal of

aerosols, and technical capabilities to clean up such an accident

are not well developed. Surely the cost of develoning then will
.

raise the co st.
In sun, the Class IX accident analysis is not analysis, it V/E-B

is fudge factors. Costs of cleanuo are clearly underestinated

for the reactor, and the offsite decontanination estinate takes

no account of lowered property values, inability to f ar7 land

until (if) it can be decontadinated, possible adverse effects

on unique facilities such as ORNL and the Yo12 niant and others

nearby ef. b M d k E b O W h t N
SBOows Ve (etd;4 UM.ld COA /ts%MM4h NdL M khnhg. k ll/dygj

II. " cost-benefit"
Fuel savings (see - J-17) are estinated at $27 million ner \N E'3

|
year for 27A in 1990 dollars. Using a 10% discount rate (the

one en-loyed in naking that analysis ard charg'rg other 1980 and

1990-do11ar values into one another's terne), thut neans a

1

1980-do11ar value for yearly fuel savi ~n fron CR3" of under .511 1!111 on

cer rear. The operation of CR3R at all is no war certain. 3ut

assuning it is ouilt on schedule and at current cost estinates
(both crazy assumptions fer a nuclear reacto- of any cort, much

less an experimenta17 plant for which accident analysis is inconclete

l and nuch modificatict nar be required, see abnve sect'. n), it ic
,n. iii)set to operate only 5 years (DS/F2s Sun .ary and Conclusiens

and any further. operation denend.s on TVA 's buying the CR3n (ibid.).
N-37
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NVE-9 TVA has recently cancelle large nuclear units formerly '

A
xh:2 scheduled for operation in the 1990s. It is extremely
unlikely that TVA will need additional power in that time '

period; indeed, h more TVA nuclear units in that time-frame I

(1990s ) for commercial operati on are currently deferred and
may be cancelled.

Moreover, TVA 's growth in peak demand per customer went

(to zero, effectively) in 1970 and has begun to decline.flat
sur

With nations 1 mmrplus capacity for electric generation running
35% (1981), and considerable additional cauacity both conventional

coal and LWR nuclear still under construction (total anorox 100,000
MWe) it is highly unlikely that TVA 1can sell significant amounts '

of surolus power at any distance from TVA due to transmission )
i

losses. (See Eddlenan testimony, cross by NC Textile Mfrs Assn, i

!

NC Utilities Commission Docket No. E-100 sub 41, -1980) . Moreover,

even if all 8 nuclear units noted above bite the dust, TVA still

has the Sequoyah (2 units) plant in testing and fixing-up stages, i

olus k more units (Watts Bar 1 & 2, Bellefonte 1 & 2) under 1
|

iconstruction, with a total capacity (if they work and are
!

all conpleted) of about 7000 MW. TVA sales are not growingi

Isignificantly in their own tenrritory, and the outout of 7000 MW
!

assuming a 50% canacity f actor (sligntly less than present Us I

!

and world nuclear average, lowered because of larger plants '

observed tendency to lower CP for PWRS, also because high

thermal levels of large n& ants, e.g over 3000 MWt or 1000 MNe

tend to produce more transients that require shutdowns to assure
|

|

core cooling capabili ty' is continuously maintained to withstand

a severe accident) would be about 30 billion KWH ner year,
enough to supply an additional electric utility the. size

N-38
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of Carolina Power & Light Co. today (sales right at 30 billion /yr).

The probability that TVA will add that much base load, given nower
costs from these plants, by 1990, is minimal. TYA base load _has

<

actually been shrinking under thepressure of rate hikes (3 of 13% |I

in the last 2 years, one smaller one pending now) and declining

uranium enrichment power use due to the demise of the nuclear

(cancellations outnumber orders in the USA by about 5industry.

to 1 since 1974 for nuclear plan';s to be built)
V E-10-I am an energy consultant and have a terack record of

predictions that compares f avorably with those of the North Carolina
(see NCUC Do ckets E-100 sub 35 (1979), sub 410 (1981)utilities

and E-2 sub hhh of 1982). Given the x availability of massive

amounts of energy conservation investments more cost-effective

than the Watts Bar and Bellefonte nukes (which will come in around
|

$1000/KW if comoleted, implying lifetime onerating costs of

around 3 cents /KWH), whereas most such cons ervation schemes

cost between j and 3 cents /!CWH, there is not nuch likelihood
| that TVA can sell the outnut of these nuclear plants, much

less CRBR. In other words, the chance that CRBR power will

be needed is very small. I'm tempted to parallel the NRC's

fudge factor method and facetiously " limitedly quantify"
~

that probability as between 10 3 and 10 Basis, my judgment..

>

Remember, these numbers are a joke, out tne analysis above

is most serious. Failure to figure those sorts of facts

-

out will cost TVA customers billions.
\N E*11 - iThat also means that TYA is very unlikely to have snare

funds to buy CRBR, which has a 1982 oresent worth (if costs |

do not rise in the future ) or $3.h billion of which about 32
billion is already spent. Converting to 1980 dollars at 10% '

(NRC uses 8%) (DS.FES p.10 - 11, gives about $2.8 billion.
N-39

I
..- _ - - er w , --9 ,-- y -



. -- . . . . __ - . =

-7-
V9 E-31 What ve1ue do we receive from a $2.8 bittion (1980 s)

investment in CRBR? $11 million a year in fuel savings for
$11.2

5 years (unless TYA comes up with $1 billion in the year 1995
to buy it. That is $3 4 billion escalated 10% per year for

i13 years from 1982 to 1995).

To get the $11 million in fuel savings, you need a 76 5%

capacity factor (as assumed by NRC, DS.FES p. 10-10, using 350 MWe
capacity. The olant's electric output could be raisod to a net ,

of 379 MWe (plus 60 MWe for station loads to run the olant) (p. iii),
an increase of over 8 percent (but less than 9%). However, the

use of a 76.5% capacity factor for an experimenta1x plant is

ridic ulous . This number was raised from the 68.5% used in the FES 1

of 1977, which is itself too high. There is no ana17 sis of
the plant's startup and nhutdown characteristics, exoected number

;

of transients requiring shutdown (ganit guesstimated a t 10 ner !

!

year based on LWR exnerience; no analysis of breeder exnerience i

ior experimental plant exnerience wi th other types of nuclear-

electric production) or plant design to support this conclusion.
There is just a naked number.

S/[['3 2 Realistically, new LWRs are being figured a t about 6@% CF
j

during initial operation, and we have 25 years of LWR exoerience |

including abo ut 10 years with new 1arge ones, although thene
is little LWR exoerience over 1000 MWe except for BWRs. (60% CP:

l
,

testimony of William S. Lee, Pres Duke Power Co. , NCUC Docket e-7 I
!

sub 31h re McGuire Nuclear Station, PWR, Unit 1, placed into
commercial operation December 1981). Absent a detailed analysis
such as described above, there is no reason to believe any exner-

!

imental plant would outperform ordinary olants with exnerience.

60% is a reasonable uoper bound for CRBR earty performance.
..

As noted above, if TVA doesn't have $11 billion to blow in 1996,*

N-4 0
,

, -- -



_ _ _ _ _ _ _ _ ._. _ __ _ _. .- ._.

1

-8-

CRBR will never have any other performance. Look at the record hNIE"1Cb

of the early LWRs, many of which were shut down as uneconomical )
|

within a few years, and almost all of which have been retired
i

L
in less than 20 years of operation. Admiral Rickover (testimony

|

to Joint Economic Committee of Congress 1-28-82) stated that

sodium reactors are trickier to handle than LWRs. He ought to

known, having pioneered in development of all sorts of navali

reactors, including breeders cooled by dsodium. That means

the likelihood of CRBR problems is greater than LWRs, and problems
I

mean shutdowns.'

Clearly CRBR d 11 be uneconomicalg to operate in the 1990s. VVE-13
,

The investment, in 1990 dollars, would be about $7 billion.

| Assuming depreciation over 30 years, the requirement is over
l
' $230 million per ysar. The output, realistically valued,

gives a fuel savings of under $11 million oer year at 76.5% C.F'

If we assume 60% C.F. (and keep 350 MWe net out ut, since

additional investment will be required to get 379 MWe net),
1990 $

| the fuel savings are only $9 million per year, - or a k% raturm

an of depreciation costs alone. This also assumes that CRBR
,

|

ouerating expenses are as low as for TVA coal and nuclear units

in the 1990s. This is unlikely, as breeders are more connlex
1 and require more maintenance and care f n oueration.l

Assuming a " fire sale" price of $1 billion to TVA (1/7

the value of the plant) in 1990s dollars , the return on

investment would be under 1% n er year AT MOST_. Is TVA that
,

crazy? I hope not, and TVA's recent actions in cancelling

nuclear units with substantial investment already made in them
| indicate TVA is capable of sound economic analysmis, which

would obviously reject the C9BR ourchase even if it could

| be bought at 1/7 of its adjusted cost and if the"e were no
N-41
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YiE"13 inflation. 1% a year s till wo uldn't pay, because investments

gener ally pay 2 to 3 percent above inflation. (SEE NRDC comments

on Satsop nuclear DEIS,1982; experience of Swiss banks over

the centxuries indicates a similar trend, with interest rates
i

of about 2% when there was no inflation).
In sum, onerating CRSR is economically forced to b a 5-year

project with very littI A rayoff even if C9BR works. For the

additional $1.5 billion to be invested, the US could imoort

a French Suner-Phenix at a total cost of around $6 billion
($$000/KW) but it is clear daat that technology is already '

uneconomical compared to LWR nuclear energy, which itself |

1s uneconomicaly connared with cost-effective energy conservation |

investment throughout this century. (See, e.g. UCS, Energy Strategies,

1981; Lovins, Sof t Energy Paths; and The Energy Controversy; and

Lovins & Lovins ' new book on energy security; Wilsen Rzx Clark,
Energy, Yulnerability & War). David Stockman's 1977 memo on |

the uneennomics and the la ck of need for CRBR remains an excellent
!

statement of why CRBR should no t be built. You can get acony

from Friends of the Farth, 530 7th St. SF, Wadlington DC.

Simply nut, no electricity technology g costing $5000/KW
is competitive. The canital charges on such would be $1000/KW-year |

ut current rates of return for investor-owned utilitie s, which
|would be 16 cents per KWH even if 76.5% CF could be achieved.

Remember, the conservation < efficiency alternatives cost 3g and
under. They can also be built faster and create imore jobs.
See SERI report " Building a Sustainable Future" 1981.

In sum, the entire justification of C9BR in the ~FFS , unchanged
in the DS.FES is the power production (shown above to be trivial

and horrifyingly uneconomical on any assumotions. 100% cacacity
factnr means you could get $14 million in fuel savings from

N-42
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a $7 billion investment, or about 0.2% return. ) and the YY f $[3

following:

"The principal benefit of the pronosed facility would be to
demonstrate the liquid metal f ast breeder nuclear reactor concent
for commercial use in generating electrical newer. If the anolica-

bility can be demonstrated, the useable energy in our uranium
resources would be extended and the country would becene more
self-sufficient in energy eroduction." FE3 p%1-7, see DS/FTS p 10-9)

The first of these ideas is readily shown false. CRBR itself

will be most uneconomical, but assume that a larger breeder would

cost (in constant dollars) only2/3 as nuch per KW (using 6/10

pxxi power " law" which is a rule of thumb on econemies of scale

in powerplant construction) for a plant twice the outnut.
Is this a connercially vaiable xxix saving? No. It drons the

breeder cost from triple LWR cost oer KW, to double. No fuel

advantage can compensate for the large cedtal co st, and the

cost of reprocessing fuel is shown by the need co invest

$4500 to 700 million additional in the Barnwell Nuclear Fuel
Plant to nake it run* acceptably" safely and woll. I.e. reprocessed

plutonium fuel is likely to cost More than uranium, not less.

Nor are the econonies of scale to be realized after CPBP

immediately, for scaling up the olant to double size will require

much more P&D on the first few clants. CRBR will not make

breeders commercially viable.

US total energy use and imported energy is dronning as

we increase our energy efficiency (DOE estimates of total

primary energy consumption, 1977-81). E7en nuclear engineers

Te.g. Oyf topoulos,1979) note that increasing efficiency in

energy use accounts for nost of the change in energy use. {

Since , a s shown above , efficiency investments are nuch nore

cost-effective (mininum 5:1 advantage over CRBR and 3:1 over

a " developed" larger breeder economy wi th no further rise
N-43
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W E.M in breeder cos t ne= K'd), there is no need to develon C BR now.

Why pay 16g fo.' power you can save for 3d or less (the $;l advangage)?

CRBR will m help convinc e the public that breeders are uneconomic

JE-14 (as the French are learning). The only reason to construct such

an uneconomic nuclear facility w: uld be to develon nlutonium for

weacons ( e.g. Se uth Africa, Is rael, Argentina, Iran, Irag etc).

Developing CRBR in the USA where plans etc can be read'ly obtained

and freely Kut copied and shipped, will sinnly transfer a dangewous

technology to nore nations who ca'n nake bonbs with a "peacefuld
front. Of course, plutonium can be diverted from CDBR. It is

Exxxtzm clear that the whole back end of the CRB3 cycle is not

developed, and there is no assurance it w ill be in the USA.

If there are no more breeders (as s eems econcmically likely),
CRBR spent fuel can only be turned into CRBR fuel. That's
terribly wastedful. And it will be a detriment to national and
world security to publicine anc develop CDBR technology which
can make plutoniun under k peaceful frcnt. In sun, CRBR

is a pork barrel nure and s innle, of no economic use, of great

danger in nuclear nroliferation, and able to convince the public
that nuclear breeders are lenons, not at all co st-effective.

j III. Nuclear prolifera tion: see above on this page.
! \ME-15' Iv. Alternate sites: It is clear (Ds/rzs nn 11-17)

tnat the Murphy Hill site is equivalent of sune-io" to Clinch
i

Riber in all areas but (as cl aimed ) socioecononics. Given that

the coal gasificatien nlant will not be built (uneconomic; budFet
cuts), a dditional f arnland ne ed not be taken for a breeder.

Yet, nonulation density is f;r less aro und Murchy Hill (L-1.2.6)

and it does not raise the accident risk te basic nuclear facilities
such as Oak Ridge Gaseous Diffusion Plant, GoNL, Y-12 (for bonbs)
etc as does Clinch River. The lesser labor nool near Murnhy Hill

N-44
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is hardly a compelling dixsadvantage of that site when its water Ydf')$

ouality and dilution flow are superior to Clinch River. Mo cover,

Murnhy Hill radioactive emissions could be monitored better

since they would not flow into a river already contaminated

by ORk Ridge activities since 19h2, which is the case at CRBR
on the Clinch River near White Oak Creek, which EPA has identified

in

as the most radioactive creek zu the Eastern tart of the USA.
In sum, Murphy Hill is a better site if you xinsist on

building this peak nork barrel turkey to join Sen. Baker's
other nonuments (e.g. Tellico Damm, a money-losing land-destroyer

with negative net benefits; Tennessee-Tombigbee " waterway" also
,

horribly unecoconical, and environmentally unsound ). Murphy

Hill has less nonulation, cleaner water (easier to nonitor too)

|
and fewer facilities near it to be threatened by a CDB9 accident.

So, change the name to MHBR, repeal Murohy's Law as it may
|
1

aoply to Murnhy Hill, and hap 7y nucleating to you, '' you insist

on wasting oub long-suffering taxpayers ' noney on this ness.
.

A cynic night suggest that NSC wo uld prefer the C1f nch

d ver site to Murphy Hill because radioactive leaks ati

Murnhy Hill, and their effects on the environment, would be
,

easier to identify. I suggest that NFC should protect the
t

>

oublic health and safety by selecting Muruhy Hill FOR the'

reason of easier detection, as well as less rixk peonle and
!

Iproperty at risk in an accident. * *

/ h' ,ii n
,jr .. : ,.-~ ~

| Wells Eddleman
Energy Consultant
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13 September 1982

Mr. Paul Check, Director
CRBRP Program Office
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Check:

Enclosed are UCS's comments on NUREG-0139, Supplement No. 1,"Draf t Supplement to Final Environmental Statement Related to
Construction and Operation of Clinch River Breeder Reactor Plant".

iThese comments are limited to matters arising from the NRC's
analysis of accidents beyond the design basis of CRBRP.

Your attention to the matters raised herein is requested.
I will be happy to discuss these comments with you or members of
your staff if that will be useful.

Sincerely,

,

\)vg .

Steven C. Sholly
Technical Research Assistant

! ENC: As stated

1

i ~ 4 '.* Snar .Se"S A, e" .e * 2a"'C' 1CE '
, .c ar -" __r*

~

ri ' ' 54'##_5
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COMMENTS ON " DRAFT SUPPLEMENT TO FINAL ENVIRONMENTAL STATEMENT
RELATED TO CONSTRUCTION AND OPERATION OF CLINCH RIVER

BREEDER REACTOR PLANT, DOCKET NO. 50-537
f

Steven C. Sholly

Union of Concerned Scientists
'

1346 Connecticut Avenue, N.W., Suite 1101
Washington, D.C. 20036

(202) 296-5600
!

September 13, 1982
i

iThe Union of Concerned Scientists hereby files the following comments on
'

NUREG-0139, Supplement No. 1, Draft Report, " Draft Supplement to Final

Environmental Statement Related to Construction and Operation of Clinch River

Breeder Reactor Plant". Docket No. 50-537, July 1982. These comments are
i

limited to the issue of the impacts on the environment and on public health
|

I and safety of accidents beyond the design basis of CRBRP.

A number of issues are raised by the Draft Report's treatment of the
:consequences of beyond design basis accidents, referred to in the report as

" core disruptive accidents" or "CDA's". Each issue is delineated and ;

;

I discussed separately below.

Table J.1, Comparison of DBA's at CRBRP with LWR's ()dd-I
,

At pages J-1 and J-2 of the Draf t Report, a comparison is drawn between

I the CRBRP and several pressurized-water reactors now under construction. It
,

is unclear from both the text and Table J.1 whether the doses referred to are

|
exclusion area boundary or low population zone doses; this is unimportant,

however, as explained below.

N-47 i
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h -1 The comparison of doses resulting from postulated fuel-handling

accidents and an accident involving the so-called " site suitability source

term" between CRBRP and the PWR's listed in Table J.1 is terribly fallacious ,

on a number of counts. First, CRBRP is a very different type of reactor, a

liquid-metal fa s t breeder reactor as opposed to the light-water cooled

pressurized water reactors with which it is being compared (Commanche Peak,

Callaway, and Palo Verde).

Second, the thermal power levels of these reactors are very different.

Even if one uses the future potential rating of CRBRP at 1121 MWt, this

scarcely compares with the thermal power output of the PWR's with which CRBRP
,

|
is compared in Table J.1 (i.e., Commanche Peak and Callaway are Westinghouse

PWR's with a ra ting of 3411 MWt, and the Palo Verde plants are Combustion |

Engineering PWR's with a rating of 3817 MWt). The PWR's with which CRBRP is
1compared have a thermal power output that is a fac to r of three higher than j

CRBRP; thus, the comparison of exclusion area or low population zoen boundary

doses given in Table J.1 is not a sound comparison. The compa rison , if it

should be made at all (which is questionable), should be based on LWR's with

an equivalent thermal design rating.

Third, the source term for CRBRP will be different in some respects than

the source term for a LWR of comparable thermal design rating. The cou rce

terms should be compared both in terms of the curie content of the cores at

shutdown and in terms of the significanca for health and contamination
{
!

consequences of differences in inventory of specific radionuclides (e.g.,

Plutonium-239, which has an inventory at CRBRP which is a factor of five

greater than the reference inventory for the WASH-1400 analysis, which was for

a 3200 MVt PWR; WASH-1400, App. VI, pages 3-1 through 3-3).
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Fourth, comparison of doses resulting from hypothetical design basis
I

accidents is of little use in evaluating either environmental impact or
,

societal or individual risk from CRBRP or any other plant. As noted on page

J-2 of the Draft Report Supplement, engineered safety features will be

provided to prevent such accidents and/or mitigate their consequences. Only

if these engineered safety systems fail would the consequences from such

accidents become of great public health concern, however, under such

circumstances, the accident is beyond the design basis and should be analyzed

as such.

Fifth, comparison of doses resulting from accidents within the design

basis should be made at the same distance, not at whatever distance the

'
exclusion area or low population zone happen to be fo r a particular ' plant

compared with other plants.

Based upon the above considerations, UCS concludes that the comparison

of doses resulting from accidents within the design basis as set forth in

Table J.1 of the Draft Report Supplement is technically flawed and should be

eliminated from the Final Report Supplement. If, on the other hand, the NRC
,

persists in making such a comparison (which UCS believes would be a waste of

time and of precious little use), the comparison should take full account of

the factors discussed above in making such a comparison.

,

Probability " Estimates" Presented in the Draft Report Mb@
,

Probability " estimates" are made at a variety of places in the Draft

Report Supplement. It is quite apparent that these numbers are very "sof t" '

and are not based on any detailed analysis of the final design and operating

procedures for CRBRP. Indeed, at this stage of the project, detailed
,
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h b 'O probability or frequency numbers would be generally expected to be
unavailable. The uncertainties in the probability results presented in the

Draft Report Supplement must be very large, certainly in excess of an order of
1

magnitude.
f

UCS can discern little enough basis for confidence in probability or

frequency estimates for more conventional light-water reactors (for which

there is at least some base of experience). It is ludic rous , we believe, to

assign a lower probability for system failures or unavailability for CRSRP

systems than are calculated fo r LWR ' s , yet this is done in the Draft Report

Supplement. A prime example is the 1:100 per demand failure rate given at

page J-7 for containment isolation. A review of actual LWR experience '

conducted by American Nuclear Insurers concluded that the overall availability !

l
of containment integrity was about 0.85 (Michael B. Veinstein, " Primary

,

Containment Leakage Integrity: Availability and Review of Failure

:Experience", Nuclear Safety, Vol. 21, No. 5, September-October 1980, page

629). Even if the value for PWR's is used as being applicable to CRBRP, it is

still a factor of four greater than that assumed in the Draft Report
Supplement (availability of containment leakage integrity is given as 0 96 for I

PWR's and 0.77 for BWR's in Weinstein's article). It should be noted that if

the most serious CDA occurs with a breach in containment integrity, a very
large release to the environment would occur.

; The probability and failure estimates that are tossed around so lightly

| in the Draft Report Supplement must be placed into far better context.

Certainly, there is little basis for the sort of comparison attempted in Table
l

J.5 There are other problems with Table J.5; these are addressed immediately

j below.
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Risk Comparisons Between CRBRP and LWR's

ac6-3
Table J.5 attempts to compare the " average values of environmental

risks" of CRBRP with Midland. This comparison is technically indefensible on

a number of grounds.

First, Table J.5 appears to ignore the well-known uncertainties in

probability estimates. Accounting for such uncertainties, especially in the

case of CRBRP, could alter the comparison attempted in Table J.5 considerably.

Second, comparison of " average values of environmental risk" is

essentially meaningless. If the NRC believes its probability numbers (which

UCS does not), a more meaningful comparison would have been to compare

consequences resulting from releases at a variety of probability levels (such

I a comparison was made for alternate sites for the Perryman early site review;

see SECY-78-137, 3/7/78, Enclosure D). Particularly important are peak

consequences, which the Draft Report Supplement fails completely to address.

Third, the compa rison should be made for plants with roughly the same

( thermal power level. As noted above, CRBRP may eventually attain a design

thermal rating of 1121 MVt; the Midland reactors have a design thermal rating

of 2452 MVt, more than a factor of two higher than CRBRP. In addition, as

noted above, the source terms for the two reactors are likely to be different.

Fourth, the comparison should be extended to include long-term land

contamination arising from beyond design basis accidents. Given the much
,

higher inventory of certain long-lived fission products in CRBRP (e.g.,

Plutonium-239), it would appear that a potential exists for a severe accident

at CRERP to cause much longer duration contamination problems than would a

severe accident at a conventional LWR. The environmental and public health

impacts of such a difference cannot be dismissed without analysis.
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hb8O Fifth, UCS notes that the assumed proportion of the most serious CDA is

1 in 10 per CDA (see page J-6 of the Draft Report Supplement). This factor, {
!if essentially correct, argues persuasively for a detailed analysis of peak j

consequences.
!

Sixth, the basis for the release categories established in Table J.2 for

CRBRP should be more rigorously established. UCS notes, for example, that

even the most serious release category assumed for CRBRP dose not come close

to the release categories in WASH-1400 for LWR's (e.g., PWR-2). The assumed

release categories for CRBRP alone would explain the difference in risk, even

assuming " average" values as done for Table J.S.

CRBRP Consequence Analysis

(I C S-'l The consequence analysis fo r CRBRP was carried out using the COMO
(a.k.a., CRAC) code developed for WASH-1400. The CRBRP analysis a ppa ren tly

utilized the standard meteorological sampling procedure typically used for

COMO consequence analyses. A recent paper by Ritchie, Aldrich, and Blond

casts substantial doubt on the adequacy of this meteorological sampling

technique, and describes a more consistent and accurate methodology. The

Ritchie, et. al., paper displays results for early fatalities which shows that

using the WASH-1400 sampling technique, consequences can vary by about an

order of magnitude, and probabilities een vary by about a factor of five. The

proposed new sampling technique, dubbed " weather bin sampling", displays much

smaller uncertainties. The CRBRP consequence analysis should be redone in

acco rdance with weather bin sampling to assure that the consequence results

are more representative of the historical weather conditions in the site area.

It should noted that this may change the results in either direction.
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In addition, as suggested above, consequence results for a variety of

consequences should be presented at a number of probability or frequency
,

'

l

levels. Simply giving "a v e ra ge" results is potentially very misleading in
|

terms of overall risk and does not provide a firm foundation fo r
|

| decision-making, especially when comparing the CRBRP proposed site with
l .

al te rna tives , as explained below. !

One other matter should receive attention in re-calculating the '

consequences of CRBRP accidents. T. e relative contribution of different ;

radionuclides te different health effects must be adequately addressed. For

instance, the much higher ir entory of Plutonium-239 poses a distinctly

greater hazard for CRBRP *aan fo r the contentional LWR's previously analyzed

using COMO (CRAC). In addition, the contribution of such radionuclides to

long-term contaminat on must also be addressed.

Analysis of Alternate Sites

UNS
The analysis of alternate sites should be expanded to include an

accident consequence analysis for each proposed alternate site. For example,

judging from the 50-mile populstion figures for alternate DOE sites on page

9-11 of the Draft Report Supplement, the Clinch River site has the highest.

population, and INEL has the lowest (a factor of roughly six lower thtan

Clinch River). Such a difference could reasonably be expected to result in a .j

|lower -i s k of latent consequences for INEL than for Clinch River. In

addition, costs of severe accidents may be lower for INEL (this would have to,

be explored with site-specific dats).

!

Such an analysis is not without precedence; as noted above, the Perryman
I

early site review included a consequence analysis of alternate sites
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O bb I (SECY-78-137, 3/7/78, Enclosure D). Given the unique circumstances here, such

an analysis is all the more justified.

UCS notes that the above analysis is needed to choose the best available

site, not just an acceptable one. There may be a number of sites that NRC

finds acceptable, but it is the best site that should be chosen, especially

for such a unique project with which experience in the U.S. is virtually none

and with which experience worldwide is limited at best. UCS believes that if

the CRBRP is to be built at all (a position which we do not support), the

public should be provided with the most protection available in terms of the

remoteness of the site.

|
1

|

,

I
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Sorghum Alliance
180 Market Street
Lexington, Kentucky 40507

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
Attention: Director, Clinch River Breeder Reactor Program Office '

RE: Draf t Supplement to the Final Environmental Statement on
,

Clinch River (NUREG-Ol39, Supplement no.1)

The Sorghum Alliance would like to call attention to the
following flaws in the Draft Supplement.

7.2 The section covering Transportation Accidents Involving I3 b '1.
Radioactive Material is totally inadequate.

The overall conclusion is "that transportation accidents in-
volving radioactive material from CRBRP present a low risk of

| fatality or other serious health effects from radiation exposures."
The support for this conclusion is invalid.

i Shipments are to be made by rail. Because of the deterioration
in railroad track beds, nail is not a safe means of transportation.
Eighty percent of railway accidents are caused by broken rails
which cause derailments, and the railway accident rate is rising.

!

| Casks to carry irradiated fuel assemblies will "be built to
current standards usinb proven technology." High level wastes are,

! to be shipped in similar casks. "It is extremely unlikely that
| this cask could be breached even if involved in an accident."

Unfortunately the first of my quotations contradicts the second.
Current standards are ridiculously inadequate, as Marvin Resnikoff
of the Council on Economic Priorities has shown. The standards
require only that the casks withstand a 30' drop onto an un!-ieldingfsurface, a 40" drop onto a cylindrical spike, a fi e of 1475 F
lasting one hour, and immersion under three feet of water for|

, eight hours. These standards do not represent actual accident
'

conditions. To take just one point, the average temperature of a
| fire is 18500F, and there are at least 21 industrial materials routinely
| shipped in large quantities that burn at temperatures of over
! 2SOOOF. Furthermore, in most areas of the country fires cannot
i be extinguished in half an hour as a genercl rule, since 90% of
i U.S. firefighters are volunteers. These standards do not represent
i all types of accidents. For instance, a railway accident may in-
! volve crushing, as a cask may be pinned between rail cars. Thetechnology which has gone into present day casks cannot be

charac hrised ac "p;.u n." Eone of the aci.o c t__ .n ul; i a u a ':; ;
b:cn ;q:Lc 11; .a.::d. De:.. L V. har c m : 1. c. - 1:; cc: ' , ; .-

|
|
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Oh-1 cimulation or with scale modols. Simplifying assumptions are used
in the computer " tests." What testing of actual casks has been-done )
has revealed problems. In a test of obsolcze casks at Jandia '

Laboratores two out of three cask seals leaked or were damaged.
Cnce unseated, a valve is not likely to seat itself. |

1

" Quality assurance" is given as a reason for safety.
Actually quality assurance in constructing existing casks has
been poor. For instance, the highway shipping caaxs NAC-1 and
NFS-4 have shown design and construction flaws. welds are
defective, apparently because the wrong metals were used.

The statement avoids analysing the contentsof a cask
containing spent fuel assemblies from the CRBR, but says that
their radioactivity for 100 years is similar to that from the
spent assemblies of liSht water reactors. This is not reassuring.
In case of an accident, solids are likely to remain in the cask
but gases will escape and, depending on whether fuel rods remain j

intact and on whether the temperatur6 rises, volatiles may also
escape. Radioactive gases which could be released from a light i

water reactob"Ihclude iodine and krypton. The volatiles include |

cesium and tellurium. A release of 10% of the cesium in a truck l

cask (one quarter the weight of a railway cask) could, according |
to Reskinoff, cause hundreds to thousands of early deaths due
to pulmonary edema among residents within a quarter mile of the
accident, if the mishap occurred in an urban area. People further

.

than one quarter of a mileeway would be likely to die later of |

cancer, and an area of one half square mile would be rendered |
uninhabitable for over a hundred years. The statement assures us i

that the " probability of a significant radioactive rdaose from I
'

spent fuel assem'olies in transit is small." Any release of cesium
could hardly be called insignificant.

The. NRC needs to reassess the risks of transportation of
radioactive materials from the CRBR in the light of facts, not
wishful thinking. In doing so, the ERC needs to take into considera-

,

tion and to answer the questions posed by Resnikoff's current work '

on transportation.

8. The Need for the Proposed Facility is not explained in the
the final EId on the CRBR or in its supplement

1 We are referred to the LMFBR Program Final 2nvironmental Impact
[$-2. statement and its supplement for a justification of the CRBR. I

do not have a copy of these documents. However, a quotation from the
supplement indicates that they do not present an adequate justifi- !

cation. We are told that the " consequences of early development
. are minor compared to the risk of possible electrical. .

shortages and economic penalties associated with late development.
The quotation n'eeds an explanation within the Supplemental EIU ,

on C11nch River, as it flies in the face of facts. |
l

'Jhother or not Clinch River and other LMFBR's are constructed, I

no electricity shorcage will occur if the United States adopta
a scund energy program based on conservation, on the development
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of solar energy in its varied forms, and, while necessary, on the M4
use of coal. Jtudies Love shown this so frequently that citationc
should be unnecessary, but one example is the Energy f roiject of
the H arvard Juainess Ochool, which f.und tM a cor.servation could
save 3C-404 of our en s , u_ cm. 101_..; could p rodnc a w,| of
the energy we consume by the year 2000. At ubc time that Clinch
River was planned, the amount of energy being used in this
country was increasing, but in 1980 and in 1981 it decreased.
dice utilition are cancelling the nuclear power plants for which'

LMFER's were to breed hal, because they know that electricity
from these plants will not be needed. Last month TVA, which will
operate Clinch River, cancelled four reactors.

Furthermore, the economic penalties lie with the construction
of Clinch River, not with its cancellation. The current estimate
of the cost is 33 57 billion, and the expenso could rise to over
37 billion. Even if one considers that nuclear power is necessary,
which we do not, there are better ways to spend thi.; money. Dr.
Henry D. Uokolski pointed out that improvina the officienc,v of
uranium une at current reactors and finding safe, economical ways
of storing spent fuel would be expenditures more helpful to the
nuclear industry. U7 anium now sella for approximately 323 a
pound. In November of 1981 the Department of Energy's own Energy
Research Advisory Board reported that uranium may have to reach
3400 a pound before the breeding of the fuel at CRBR would be
profitable.

The Department of Energy board mad e the statement incNovember
that "The ERAB believer that the construction of a breeder reactor
demonstration at thin time is not an urgent priority and tbus,
under current budget constraints, recommends that such a demonstra-
tion be delayed until a. future time." Guch a statowent should be
acknowledged and answered within the supplemental EIS, as it is
' diametrically opposite to the quotation from the supplement to
ERDA-1535

Under the discussicns of need for the CRBR.in the EIS and
supplement on the CR3R thcre is not the cli htest allusion to the5 jquestion of whether th,e results expected are worth the risks of '

emoarking on the use of plutonium, for risks there will be, even
if the utmost caution is used. This is a glaring omission.

8.4.1 The supplemental statement adds nothing to the superficial 5B-;3
section on Fool Type Reactors in the Final EIG, although it speaks
uf the Good experience with breeders that we are Sainin5 from
current U.S. and foreign pro; rams and praisen the Phoenix and the
PFR, both of whi.ch are pool type reactors. Dr. Jokolski has stated
that the CRBM's loop design "is already six or more years behind the
pool designs the French have built and when complece will be at
least 16 years out of date. The supplemental IIS should incorporate
the results of the past five years of breeder development and use
and, based on this, should give a cogent defence of the chosen
method. If we do have a CR2R, it should be up to date.
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8.4.4 The Fast Flux fest Facility has been operating since 1981,
SR-4 according to the supplemental EIS, with success. Tho supplemental

EIS should therefore consider in some detail why or why not the
FFTF could be used for testing that ic to be done at the CRBR.
Surely the HRC knows more abcut this mutter now than it did in

I 1977 The FFTF has the loop type of design currently planned for
the CRBR.

>- : ,

M. B. Davis
Coordinator

|

J
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DHHS, - . .

/ DEPA RTM ENT OF IIE ALTil & liUM AN SERVICES Public Health Servce
'

s

Food and Drug Adrninistration'

Rockville MD 20857

SEP 12198?

Mr. Paul Leech
Project Manager
Office of Nuclear Reactor Regulations
U.S. Nuclear Regulatory Comission
Washington, D.C. 20555

Dear Mr. Leech:

We Bureau of Radiological 11ealth staff has reviewed the Draf t Supplement to the
Final Environmental Statement (FES) relating to the construction and operation of
the Clinch River Breeder Reactor Plant (CRBRP), NUREG-0139, dated July 1982. We
previously comented on or about Novenber 1976 on the radiological safety aspects
of the Draft Final Environmental Impact Statement. We note that the NRC reviewed
and responded to our coments in Section 11. In response to this newe document,
the Bureau staff has reevaluated the public health and safety impacts ac;ociated
with proposed issuance of a construction permit and have the following coments

I to offer: ,

'

'DHits-1
1. The presentation in Section 3.5, Radioactive Waste Systems, and Section

t 5.7, Radiological Impacts from Ibutine Operations, shows that there would
be no significant changes in the impacts from those assessed in the FES.
It appears that the proposed waste management system and proposed
operations will maintain the radioactive materials in the effluents as

| low as reasonably achievable (AIARA) .
MH54'

2. The environmental exposure pathways discussed in Section 5.7.2 cover all
possible emission pathways that could impact on the population in the
environs of the facility. The dose nodels described in Regulatory Guide
1.109, Revision 1, used in the estimation of radiation doses to indivi-
duals and to populations within 80 km. of the plant, have provided the
means to make reasonable estimates of the doses from normal operations.
Results of the revised calculations are shown in Tables A 5.2, A 5.3

ard A 5.5. We results confirm that the calculated doses are well
.ptW 5-3 |

within current radiation protection standards.
'

3. Discussions in Section 7 and Appendix J on the environmental impact of
postulated accidents involving radioactive materials are considered to
be an adequate assessment of the potential for radiation exposure of
the population nearby, including the risk of near and long-term health
effects of accidental contamination of the environment.
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DMS 4. In view of the lessons learned from the 'Ihree Mile Island, Unit 2

accident, we suggest that Section 7 be expanded to include a statement
that the CRBRP would have a Technical Operation Center ('IDC) and an
Emergency Operations Facility (EOF) constructed at the plant to provide
emergency support and coordination needed to mitigate the consequences
in the event of a nuclear accident. Since this is now a requirement for
light water reactors, we believe it should al.so' be a requirement for a
breeder reactor as well. Also, it is not evident from this section what
emergency preparedness measures have been instituted for the plant. In
particular, what arrangements have been made with State and local author-
ities for coordination of emergency response efforts?

Mb6 . The modified radiological nonitoring program, as presented in Section 65
and sunmarized in Table A 6.1, appears to provide adequate sampling fre-
quencies in expected critical exposure pathways. However, the locations
chosen for airborne particulates and radiciodine detection in sectors of
highest wind frequency may not be sufficient to detect plant emissions
under all potential release meteorological conditions. The analyses for
specific radionuclides are considered sufficiently inclusive to (1)
measure the extent of emissions from the plant, and (2) verify that
such missions meet applicable radiation protection standards.

DNNbd 6. Appendix D discusses the environmental effects of the CRBRP Fuel Cycle
and transportation of radioactive materials. The radiological impacts
as presented in Section D.2.4 cover all possible fuel cycle sources of
radioactive material that could be released to the environment. The
dose computational methodology and models used to estimate the popula-
tion doses have provided reasonable estimates of the cbses resulting
from annual releases of radioactive effluents from routine operations
of the CRBRP supporting fuel cycle. Results of these calculations, as
presented in Table D.17 show that the collective dose to the total body
would be about 170 person-rems, and that 140 person-rems of this collec-
tive dose would be from the fuel reprocessing plant. These impacts are
considered to be as low as reasonable achievable.

'Ihank you for the opportunity to review and conment on this Draft Supplement to
the Final Environmental Statement.

Sincerely yours,

John C. Villforth
Director
Bureau of Radiological Health

|

|
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nuetuac ouucommiteee
National Energy Committee
654 Henley Place
Charlotte, NC 28207

9 S I E RR A C LU B s30 ness se,ce, see P,. cisco.c.iire, i.94ios <4is>98i.8634
U. S. Nuclear Energy Commission
Attention: Paul H. Leech
Clinch River Breeder Reactor Program
Washington, D. C. 20555

COMMENT, CRBRP DRAFT ENVIRONMENTAL STATEMENT--DECOMMISSIONING

The discussion of decommissioning in the Draf t Environ SC-1
mental Statement, part 10.2.4, appears to be deficient in that
it fails to recognize significant additional costs.

NRC regulations and guidance on decommissioning are now
being revised. The cost estimates for SAFSTOR, ENTOMB, AND DECON |

are predicated on regulations and guidelines which have been in
effect for some time. The history of regulations and guidelines
has been that as more experience has been acquired and analyzed
that exposure limits are lowered and guidelines made more rigor-

With the more stringent requirements that both reasonablyous.
and conservatively may be anticipated, not only in the immediate

] future, but over the period in which the CRBRP sees design and
construction followed by a now indeterminate period of operation,'

the cost of decommissioning will increase. The DES fails to
consider this probable course of events, just as the escalation
in plant cost due to increasingly stringent regulatory standards
was not foreseen at the time of the first cost estimate. SC .L

One regulation which should change is the permissible
5 nderoR/hr exposure at 1 meter. The gammma radiktion of a
large, uniformly radiating plane surface will be little affected
by distance from the plane in the range O to 1 meter. But, for

the irregularly shaped and nonuniform objects to be measured
in plant decommissioning a more suitable conservative standard
would be 5 microR/hr at a distance of 10 cm. Further, Co60, one
of the significant sources, is a strong beta emitter, about
1.56 Mev before isomeric transition, 0 31 Mev after. Conservat-
ive radiation surveillance will take cognizance of beta which,

of course, is undetectable at 1 meter. X-3
There is uncertainty as to what the source terms will

be at the end of operation of a plant not yet built. It is proper
that the DES speak of a safe storage period of as long as 150
years. However there is no assurance that, depending on higher
source tccms and revised radiation limits, the period will not
be 250 or 500 years. Maintenance and surveillance costs would
increase accordingly. 34_l}

Thers is a serious omission from both Applicant's and
NRC's cost tables A10 3 and A10.4 Consideration stops at the
year 1995 Apparently decommissioning costs are not considered.
Nor does it appear that the costs of transport or disposal have
been considered. For high level residues particularly the cost
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of disposal is uncertain--no facility exists. Indeed the enabing '

legislation has yet to be passed. 1
,

(3C,-fi The disposal of the radioactive sodium primary coolant
appears to have not been treated in sufficient depth. One r ;

scenario is that this sodium will be " saved" for another use. '

A conservative treatment requires coming to grips with the
disposal of the sodium. An adequate treatment of this matter
would require quantitative information of the composition of the

|radioactive constituents of the Fermi sodium and the change in '

composition in the period of use in the CR reactor. Nor has a
pilot process for either disposing of or decontaminating the
sodium been demonstrated and costed out. The estimate given of

"about $1.25 million in 1978 dollars" of " handling' handling"the sodium"
appears to be without substantive basis. Nor is
satisfactorily, i.e. meaningfully, defined. !

S C-4 The osS assumes that the secondary sodium does not
become contaminated. This is a nonconservative assumption,
especially in view of the widespread leakage due to a variety i

of causes, including mechanical, in PWH's, of heat exchanger tubes.

Sc-1 no consideration has been siven to the possibility of an
accident cleanup in a malfunction, as at Fermi, as the immediate
cause for decommissioning. A spontaneous autocatalytic disassembly
would greatly escalate the cost of decommissioning, as the accident I
at TMI, where the cost of the cleanup of unit 2 exceeds the cost

]of construction, has shown. A Russian LMFBR exploded due to a
leak between the secondary sodium and water systems. A provision y!
for cleanup in the event of an accident, perhaps in the form of i
an insurance premium, should be included as well as the probable '

costs of coverage under Price-Anderson.

Sincerely,
i

O
t. /./ i

AL Lt / LW
G |

Jesse L. Riley, Che'c I

Sierra Club Nuclear Ent?Jf |
Subcommittee |

|

|

I

|
_
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Natural Resources Defense Council,Inc. WRDC,

17s5 I sTazzT, N.W.
SUITE 600

WASHINGTON, D.c. 2000 6 ;

202 223 8210 ,

New Tort 0$ce western OSce

lf t E AST (t ND STREET 35 KEARNY ETREET .

'
NEW YORK, N.Y.10168 SAN FRANCISCO, CALIF. g(IOS ,

sit 949-oo49 September 13, 1982 485 4an-6 65

4

Mr. Cecil O. Thomas
Acting Director

!

Clinch River Breeder Reactor
Program Office ,'

Office of Nuclear Reactor Regulation ;

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555 ,

Re: Draft Supplement to Final Environmental Statement ,

related to construction and operation of Clinch River
Breeder Reactor Plant, NUREG-0139, Supplement No. 1
Draft Report (July 1982)

Dear Mr. Thomas: ,,

Enclosed are the comments of the Natura.1 Resources
Defense-Council, Inc., on the above-referenced draft supplement j

to the CRBR final environmental Statement.
~

Sincerely, i

h
Barbara A. Finamore
Attorney i

M W
Thomas B. Cochran
Staff Scientist

enclosure

New England OBice: i7 ruz ouvE * NAUCK, MA. 017 0 * 617 655-26 66 3
Public LandsInstitute: nysa nAct sintti * otNvzn co. 80sO6 Sus $77-9740
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NRDC COMMENTS ON THE DRAFT SUPPLEMENT TO THE
FINAL ENVIRONMENTAL STATEMENT RELATED TO

CONSTRUCTION AND OPERATION OF THE
CLINCH RIVER BREEDER REACTOR PLANT (NUREG-0139,

SUPPLEMENT NO. 1 DRAFT REPORT, DOCKET NO. 50-537) !

SECTION 1.3, Status of the Project
,

The last two paragraphs on page 1-1 should be updatec to

reflect the current licensing status of the CRBRP. The last

paragraph on page 1-1 should be updated to reflect the latest

schedule for CRBR construction, reactor criticality, and

demonstration. The Staff should discuss whether this schedule
;

is consistent with recent experience with schedule slippages

for the construction and operation ot commercial power reactors.

SECTION 2.1, The Site and Environs, General Description

W Dc-1
In the second full paragraph on page 2-1, the possible

construction on the Oak Ridge Reservation of the Tennessee

Syntuels Associates Coal-to-Gasoline Facility should be

included. The Staff should discuss the potential effects on

the CRBR and on the environment of construction of the nearby
synfuels plant. In particular, the Staff should discuss the

i

impact of an accident at one plant upon operations at the other

! plant, and should discuss the synergistic effect of !

carcinogenic emissions from the synfuels plant and radioactive

emissions from the CRBRP. The Staf f should also indicate that

t

|
'
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DOE proposes to construct a developmental reprocessing plant (JRDc-3

(DRP) two miles east of the Clinch River site (inside the LPZ) |
t

in order to reprocess fuel from the CRBRP. The Staff should |

discuss the implications of this plant for the siting of the !
!

CRBR.
>

In the final paragraph on page 2-1, the Staff mentions that NkOC'N

"[w]ithin a 20-mile radius of the site, 12 public water systems- ;
,

and 15 industrial systems draw from surface water, including

the Clinch River and the Emory River." The Staff should ;
I .

consider 'and discuss how CRBRP radioactive discharges into the |
!

Clinch River might affect the portion of the public that uses- '

t

the Clinch River for its drinking water. !
!

l !

,

SECTION 2.5.1, Hydrology, Surface Water ppDC-5~ j

The Staff states on page 2-5 that flow reversal of the
t r

Clinch River would occur as a result of the abrupt shutdown of
L

-

Melton Hill and Watts Bar Dams and by the release of water from

Fort Loudon and Tellico Dams. The Staff also states that there i
!

may be periods of zero flow of the Clinch River because of

regulation at the Melton Hill Dam. The Staff should discuss i

i

the effects of Clinch River flow reversal or periods of zero j
i

release upon the liquid pathway dose calculation in Sections 5I

i
and 7. j

:

|
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SECTION 2.5.3, Floodplain Effects

URDC-L There are three areas in this section that are inacequately i
!

addressed, according to Executive Order 11988 and DOE '

Regulations, Compliance with Floodplain /Wetlanos Environmental
{

Review Requirements (10 CFR Part 1022).

A) Alternatives

This section is totally inadequate in its listing or
discussion of alternatives to the existing proposal, although
this is a requirement appearing throughout the regulations. 10

CFR S1022.3 says:

DOE shall exercise leadership and take
action to: (a) Avoid to the extent possible i

the long- and short-term adverse impacts
associated with the destruction of wetlands
and the occupancy and modifications of
floodplains and wetlands, and avoid direct
and indirect support of floodplain and
wetlands development wherever there is a
practicable alternative.

* * *

(d) Identify, evaluate and as appropriate
implement alternative actions which may
avoid or mitigate adverse
floodplain / wetlands impacts.

The consideration of alternatives to construction in a
floodplain or wetlands is a significant requirement in
complying with these regulations. It is specifically referred

to in Executive Order 11988 and in the definitions of an
Environmental Assessment and a Statement of Findings. The

procedures within the regulations (51022.12 (a) (3) ) outline tha t

a floodplain / wetlands assessment shall include:
'

I

,

N-66

___ _ _ _ _ _ _ _ _ - - - __ _ _ - _ - _ _ _ _ _ _



Y

-4-

Alternatives. Alternatives to the proposed NRDC-b
action which may avoid adverse effects and
incompatible development in the
floodplain / wetlands shall be considered,
including alternate sites, actions, and no
action. Measures that mitigate the adverse
effects of actions in a floodplain or
wetlands, including but not limited to
minimum grading requirements, runoff
controls, design and construction
constraints, and the protection of
ecology-sensitive areas shall be addressed.

The only mention of this vital issue in the section of the

DES dealing with floodplain ef fects can be found in paragraph 5

which states:

Construction of the plant would neither
increase runoff to nor constrict flow in the
Clinch River significantly. None of the

|

I plant features located in the floocplain
would increase floodflows or change the

| flood level measurably. Furthermore, there
do not appear to be reasonable alternatives
to these features which, by necessity, must
be located adjacent to or in the Clinch
River.

There is no discussion about what alternatives, if any, were

considered and why they were rejected in favor of this

proposal. What is meant by "not constrict flow. . .

significantly" and not " change the flood level measurably"?
Would other methods create less environmental impact? There is

no way adequately to assess the methodology DOE used or to

determine whether in fact this requirement was fulfilled.

The Staff should discuss in detail the extent of any harm

to floodplains or wetlands from the proposed project; the cost

of any alternatives; the additional environmental impacts, if
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NRDL-b any, caused by those alternatives; and the costs and benefits

of all practicable mitigation measures. The Staff should, in

particular, discuss whether CRBR construction at another site

would result in less damage to floodplains or wetlands.

It becomes particularly difficult to understand why

alternatives were not listec (much less discussed) in the DES

since a Public Notice issued by TVA in cooperation with DOE

(published in The Oak Ridger, Oak Ridge, Tenn. on August 31,

1982) at least contains a list of some alternatives that were

considered:

Alternative onsite rail and road routes that
would avoid wetlands or floodplains would
pass through adjacent steep hills and
require extensive ground excavations at
excessive cost, resulting in additional
environmental impacts.

The DES is sadly lacking in any discussion of what

alternatives, if any, were explored, as required by Executive

Order 11988. |

.

|

B) Statement of Applicability to State and Local Standards

The DOE floodplain regulations (S102 2. 2 5 (b) ( 4) ) state:

For actions which will be located in a
floodplain, DOE will publish a brief
statement of findings which shall contain; .

a statement indicating whether the. .

action conforms to applicable state or local
floodplain protection standards.

1

It is impossible to address the impact this activity will have

on compliance with these standards, given that this issue was ;
)

totally ignored in this section of the DES.,
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C) Critical Action Floodplain pR DG-b

The DES also fails to adequately address whether any of the

proposed construction or operation activities would constitute

a " critical area" (any activity for which even a slight chance

of flooding would be too great; such actions may include the

storage of highly volatile, toxic, or water-reactive

materials). The Project Description section of the DOE

floodplain regulations (51022.12 (a) (1) ) states:

For actions located in a floodplain, the ,

high hazard areas shall be delineated and !

the nature and extent of the potential
hazard shall be discussed.

Pursuant to that, the regulations define two separate

floodplains. The base floodplain is defined as the 100-year

(1,0 percent chance of occurrence in any year) floodplain. The

critical action floodplain is defined as the 500-year (0.2
.

i
percent) floodplain. The first paragraph of this section of

the DES states:

i
' The base floodplain for the purposes of this

study is defined as the lowland and
relatively flat area adjoining the Clinch
River that is subject to a 1% or greater

| chance of flooding in any given year.

In other words, the Staf f has determined that a base floodplain

is sufficient for this study without any discussion, as

| required, on the potential hazards of locating portions of this
1

i project within the critical action floodplain. The maps

included as part of the floodplain / wetlands assessment only

|
| indicate the 1 percent chance flood elevation. Therefore, this

|
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UROC-L section only addresses plant features located in the 100-year

floodplain such as treatment ponds, river intake and pumphouse,

barge ramp, the intake and discharge structure, the plant
t

access road, and railspur. The DES doesn' t address whether any

hazardous parts of the plant are going to be located above the

1 percent elevation floodplain but still within the 0.2 percent

floodplain. Other activities and components of the Clinch

River Breeder Reactor Project should be specifically addressed

according to their location in the floodplain and potential

hazards.

The only mention of this issae is the closing paragraph (7)

which says:

Additionally, safety-related components of
the plant are designed to withstand the
effects of the probable maximum flood (PMF),
a flood considerably more severe than that
addressed by the Executive Order.

This in no way fulfills the nature or spirit of the

abovementioned regulations.

In addition, in Figure A2.3 on page 2-8, the Staff shows

the location of the proposed CRBRP barge unloading facility in

the 100-year floodplain. The location of the proposed barge

unloading facility is different that than shown in Figure 3.3

of the 1977 FES. The Staff should resolve this discrepancy and

explain the reason for any change in location, it such a enange

has been made. Furthermore, the Staff should identify the

location of the proposed barge unloading facility to the

N-70
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nearest tenth of a river mile, for purposes of identifying the WQDG<j .

amount of radioactivity in the river sediment at that locar. ion.

Finally, the Staff should explain why rail shipment does WROC-8

not represent a " clear alternative" to the barge port and

consequently why barging should not be avoided.

SECTION 2.6, Meteorology NR DC-9

In the third paragraph of this section, the Staff notes

that " heavy fog may occur more than 34 days annually, since the

proposed site is nearer the river than the weather office

location." The Staff should indicate approximately how many

days it would expect to find heavy fog at the proposed plant
i

site, and should discuss the potential effect of heavy fog,

including effects upon radiological dose asessments. The Staff

should also include the latest meteorological data for the

Clinch River site, rather than relying exclusively upon data

collected from February 17, 1977 to February 17, 1978.

SECTION 2.7.1.1, Flora NR0cd0
This section identifies two plant species known to be on

the CRBRP proposed site that may at some time in the future be

listed as threatened and endangered, according to the U.S. Fish

and Wildlife Service (FWS). The Staff should describe all
1

efforts made by the Applicants to avoid adverse effects to

these two plant species, as requested by the FWS. In addition,
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NRbc.10 the Staf f should discuss the effect upon these plant species of
the proposed 50% increase in land clearance.

SECTION 2.7.1.2.1, Mammals

The DES contains no discussion of any potential effects of

CRBRP construction and operation upon bobcats, which have been

observed several times in the Oak Ridge reservation. Such a

discussion must be included. The Staff must also explain the

basis for its conclusion that construction and operation of the

CRBRP would not result in any significant deterioration of

potential feeding habitat along the Clinch River for the grey

bat, a threatened species.

The NRC Assessment of the Impacts of Clinch River Breeder

Reactor Plant on Threatened or Endangered Species (August 1982)

(the "NRC Biological Assessment") discusses the effects of CRBR

construction and operation upon the endangered grey bat. This

discussion should be incorporated into the DES, although it

also contains several inadequacies. For example, Section 5.1

of the NBC Biological Assessment notes that there is evidence

of a previous occupation of 500-100 (presumably 1,000) grey ,

1

bats in a cave located in the northern portion of the CRBR site

along Chestnut Ridge. The NRC states that the formerly

Ioccupied cave will not be af fected by any construction or

operational activities, and, therefore, would be available for j

reoccupation. It is not clear from this discussion whether the
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site will be available for occupation at any time during 1) Roc- U3

construction or operation, or only after construction and
I

operation are complete. If the latter, the NRC does not

indicate whether loss of the use of the cave at this CRBR site i

for any period of time would hinder grey bat migration from

summer to winter caves.

The NRC Biological Assessment also claims that CRBRP

construction and operation will not af fect foraging habits of

the grey bat in the vicinity of the site, since there will be a

25-foot wide vegetation border along the river. The Staff

i makes no mention, however, of whether human presence, noise, or

other construction impacts that will occur late into the
'

evening (at times, around the clock) , regardless o.f any

vegetation border, will affect the use of the river by tae grey

bat for foraging. Given this potential for disruption, the

discussion of impacts upon the grey bat in the biological

asessment is insufficient.

!

SECTION 2.7.1.2.2, Birds pQD&11
;

This section notes that five species of threatened or i

endangered birds have been observed on the CRBR site, including !

the bald eagle and four birds on the State ot Tennessee

threatened or' endangered species list. Nowhere in the DES,

however, does the Staff discuss the effects of plant

construction and operation on these species. In particular,
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1040&11 there is no analysis of the significance of the disruption to i

these species' activities from excavating, blasting, digging,

clearing, or burning. Nor is there any discussion of the |

!

impacts of site clearing for the CRBRP, support facilities, !

roads, railroads, and transmission lines. The Staft states

that no nesting activities of these species has been observed
i

on the CRBRP site, but does not explain whether a literature

search has indicated that nesting may occur at this particular

site. Nor does the Staff indicate the methods for and extent

of the search for nesting activities of these endangered or

threatened species at the CRBRP site. There is no indication

in the DES that the Applicants or the Staf f have conducted the

required biological assessment to determine the effects of the

CRBRP on these listed and proposed endangered and threatened

species.
!

|

,

NROC*11SECTION 2.7. 2 Aquatic Ecology

This section notes that the U.S. Fish and Wildlife Service

has notified the NRC that 11 species of freshwater mussels from i

the f amily Unionidae may be present at the proposed CRBR site
:

or vicinity. The Staff relies on a freshwater mussel survey

performed by TVA, one of the applicants, for its conclusion

that only one of these species, Lamosilis orbiculata

orbiculata, may be present. An analysis of the TVA's

freshwater mussel survey and the NRC's Biological Assessment
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reveals that, contrary to NRC's assertion, four other species NkD&19L
i

of endangered mussels may also be present.

First, the sampling techniques employed by the TVA scuba

divers did not permit an adequate sampling of the dromedary

pearly mussel, Dromus dromas. This species is particularly ;

noted for its tendency to burrow beneath the substrate and in
3

fact is almost never found on the surface. Yet the scuba

divers, who apparently were not trained or experienced in the

collection of mollusks, were not instructed to search for
,

mussels below the substrate. The divers only looked and felt |
.

for mussels on the surface of the river bed and, as a

consequence, could easily have overlooked specimens of Dromus

dromas or other burrowing mollusks. The possibil.ty that such

species were overlooked is increased by the fact that almost

50% of the Clinch River substrate is of gravel, sand, or
I

cobble, which could easily hide these species. Since Dromus

dromas was known from the Clinch River prior to tha

construction of the Tennessee Reservoir system av tu.s a

current range which includes portions of the Clinch River,
k

Tennessee River, and Powell River, the Staff should assume that-

this species is present at the Clinch River site unless an

appropriate survey program demonstrates otherwise.

Second, the fact that a specimen from the species Fusconaia j

was collected just downstream of the proposed CRBR site in 1978

is sufficient evidence to indicate possible presence of both

N-75
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NRO DIUlFusconaia cuneolus and Fusconaia edgariana at the Clinch River

site. The f ailure of the TVA survey to collect and/or identify

any Fusconaia specimens is not conclusive evidence that they

are not present. As mentioned above, these burrowing species

may have escaped the notice of the divers, who did not conduct

a prudent examination of the substrate. Also, no taxonomist

was present during the survey and the samples were all returned

to the Clinch River after identification by a non-taxonomist,

making verification impossible. Given the difficulties of
i

species identification for endangered mussels (the NRC

Biological Assessment describes one instance of incorrect

classification on pp. 17-18), it is very possible that this or
;

i
'

other mussel species were collected but misclassified by the

TVA.

Third, the rarity of this endangered species, which is

neither dense nor widespread, should indicate in itself that

failure to collect any specimens in one instance does not mean
|

that such species are not present. This proposition is amply

demonstrated by the NRC Biological Assessment itself. Since a

specimen of Lampsilis orbiculata orbiculata was found in the

Clinch River in April 1982 (and presumably returned to the

river as an endangered species) , why weren' t that or other

specimens collected in May 1982? Certainly the failure to

collect L.o. orbiculata in May 1982 should not lead to a

conclusion that the species is not present, given evidence of
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its recent presence. Similarly, the fact that Fusconaia was MR D L-13L j

collected in 1978 right near the proposed site should be

sufficient fer'the prudent conclusion that this species is

likely to be present now in that vicinity.

Finally, the weight of the evidence indicates that the

rough pigtoe pearly mussel, Pleurobema plenum, is probably also

present in the vicinity of the CRBR site. This species wcs in

fact known to inhabit the Clinch River within 40 river miles of ;

the CRBR site prior to construction of the Tennessee Reservoir

system (recorded by Ortmann in 1918 under the name Pleurobema

obliquum cordatum). It has also been recently collected both

upstream (in Kyles Ford, above the Norris Reservoir) and

downstream (near the Wilson Dam, in Mussel Shoals) from the

proposed site. There is no reason to believe, given this

recent evidence and the inadequacies of the TVA freshwater !

,

mussel survey, that Pleurobema plenum is not still present in

the CRBR site vicinity.

|
.

i

1

i
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[3QQc.13 SECTION 3.2, Reactor and Steam Electric System

On r, age 3-1. the Staf f states that the Applicants expect to

achieve : breeding ratio of 1.29 to 1 with the initial core and

1.24 to 1 with the equilibrium core. What is meant by the "to

1"? Is the Staf f suggesting that the breeding ratio may be

closer to 1 than. to 1.24 or 1.29? The DES does not explain

whether the Staff believes a ratio of 1.29 for equilibrium case

is achievable or reasonable, nor does it explain the

uncertainties existing in this breeding ratio for the initial

core and equilibrium core. Quantification of such

uncertainties in the breeding ratio calculations are necessary |

in order to enable the public to determine the likelihood that !

|
the plant will, in ef fect, achieve its breeding objectives. It j

!is unclear from this description whether the breeding ratio

indicated depends upon the availability of low plutonium-240 !
I
ifuel. The DES should make this assumption clear. In
!
Iparticular, the DES should indicate whether the breeding ratio

will change if recycled mixed oxide fuel is used to fuel the
l

reactor.

NR DCr.14SECTION 3.3, Water Requirements |

The Staff states that the anticipated annual average water $

makeup requirement and the estimated total consumptive use of
j

| river water have increased. There is no explanation of why

such increases have occurred, or the effects of such an
;

increase upon the environmental impacts stated in the 1977 FES.
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SECTION 3.4.1, Heat Dissipation Cooling System N R DG .1 ~

The Staff states that a large increase has occurred in the

"
cooling water flow rate to the CRBR cooling towers and in the

,

heat rejection from each cooling tower. There is no discussion

of the potential impact of this increased heat and moisture

upon the existing and proposed roads in the site vicinity; for

example, whether increased ice on-roads in the winter will

occur. There is also no discussion of whether the present heat

rejection system will increase the number of days of heavy fog

in the area and what impacts this increased f og might have upon '

the environment and local residents, including commuter traffic

to CRBR and nearby industrial facilities.

SECTION 3.5, Radioactive Waste System NRDC16
.

In the 1977 FES, the Staff stated its belief that the

design objective levels of 10 CFR 50, Appendix I should be

considered in determining whether CRBRP radioactive releases

would be "as low as reasonably achievable." It is unclear from

the DES whether the Staff still holds this belief. In any

case, given that there are significant dif ferences in the

radioactive ef fluent processing systems between LMFBRs and

light water reactors, NRDC does not believe that unmodified use

of Appendix I f or the Clinch River Breeder Reactor is

appropriate. The more appropriate method for cetermining

whether CRBRP radioactive releases would be as low as
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NRDC-lb reasonably achievable is to examine each CRBR system on a

case-by-case basis. In any event, the Staf f does not appear to |
!

have applied Appendix I, Section II.D. in judging the adequacy j
i

of proposed CRBR radioactive effluent processing systems. This |

should be done in the FES Supplement.

NROC 1'| The first sentence in Section 3.5 states that the PWR-GALE

code was modified to apply to liquid metal fast breeder

reactors. This section must be expanded to discuss how this

PWR-GALE code was modified, and give the reasons for such

modifications. This explanation is necessary to enable the

reader to determine whether or not the impacts on the CRBR are 3

J

indeed comparable to those from a light water reactor. I
I

NR DC-10 The first paragraph in Section 3.5 states that the

!

| principal parameters used in the source term calculations are

given in FES Table 3.2. The last two lines of Table 3.2 list

decontamination factors for several elements in the !

Intermediate Activity System (IAS) and Low Activity System 1

(LAS). This table is inadequate because it does not explain

the basis for the decontamination factors used; in particular,

the calculations used to derive such figures and the experience

with other systems upon which factors were based. This table

and Section 3.5.1 discuss systems used to washdown

sodium-contaminated equipment in the IAS and LAS and are based

upon an estimate of 0.5% fuel cladding defects. Neither Table

3.2 nor Section 3.5.1 contain any discussion of the activity
,
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level the Staff expects to see in either the IAS or LAS. NQDG 18

Furthermore, there is no discussion of how these activity

I levels relate to the estimate of 0.5 percent fuel cladding

failure, nor is there any indication of what the estimated

activity level would be given a different fuel cladding failure

estimate. There is no discussion in either the Table or

Section 3.5.1 of the basis for the Staff's estimates of 0.5%
fuel cladding failure or the basis for Staff's assurance, if

1

any, that this percentage will not be exceeded.

|

SECTION 3. 5.1. 3, Balance of Plant Releases

In the 1977 FES the Applicants estimated that the plant NilOC-I.h
would release approximately 330 Ci/yr of tritium. The Staff

said in the 1977 FES that this estimate appears reasonable and

agreed with it. In the 1982 DES, the Applicants now estimate

the tritium release to be approximately 2.3 Ci/yr, which is

about two orders of magnitude less than their previous

estimate. The Staff again states that this estimate appears

reasonable and agrees with it. The Staf f gives no indication

for this drastic reduction in estimated tritium releases, or

its reasons for agreeing with this changed estimate. Without a

detailed explanation of the reason for such change, and the

basis for Staff's endorsement of this change, it appears that

the Staff is merely rubber-stamping whatever the Applicants
propose.

H-81
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I

NROL-a0 SECTION 3.5.1.4, Liquid Waste Summary

In this section, the Staf t presents its evaluation of the

proposed radioactive liquid waste treatment systems, and

calculated the release of radioactive materials in the liquid

waste ef fluent as approximately 0.016 Ci/yr, excluding tritium

and dissolved gases. This estimate is exactly the same as that

presented in the 1977 FEs. The Staff also presents the

Applicants' estimate of radioactive materials in the liquid

-5waste effluent, which has risen from 6.1 x 10 Cr/yr to 8.7

-4
x 10 Cr/yr, excluding tritium and dissolved gases. There

are a number of problems with this very brief section. First,

it is impossible to determine how the Staf f reached its

estimate of 0.016 Cr/yr. The Staff merely states that its

estimate is based on the use 6f different values than used by

the Applicants for assumed defective fuel, plant capacity

factor, the volume of waste released from the IAS, the quantity

of radioactive sodium waste input to the LAS, the decay time

prior to collection in the LAS, and the evaporator

decontamination factor for iodine. It is imperative that the

Staf f identify and discuss what these values are, how they

differ from those used by the Applicants, and why those

different values were used. The final FES should also explain

how these assumptions led to the Staff's final result.

Second, the Staf f gives no reason why the Applicants'

radioactive liquid waste ef fluent calculations have increased

N-82
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from those given in the FES. It is important to explain the tJR DC-90

reasons for this increase, and to explain whether the Staff has

also recalculated its estimates of liquid waste effluent
1

radioactivity based on the reasons given by the Applicants, or

merely repeated the figure given in the 1977 estimate.

SECTION 3.5.2, Gaseous Waste
N R O C.-O |

The main problem with this section, as NRDC has explained

previously, is that the Staff is attempting to rely upon dose

limits in 10 CFR, Part 50, Appendix I, for its conclusions that

gaseous releases from the plant will be as low as reasonably

achievable (ALARA). The use of these dose limits is

inappropriate in the case of the Clinch River Breeder Reactor ,

because the cost of additional radioactivity control equipment

appears to be less (in some cases, substantially less) for the

CRBR than for light water reactors.

The Staf f states that several changes have occurred in the

design of the CRBR that, according to the Applicants, would

result in a much greater release of radioactivity to the
1

environment from gaseous waste. The Applicants now estimate a
l

l
total release of 700 Ci/yr. for noble gases, as opposed to the

1977 estimate of 6.4 Ci/yr. This estimate of 700 Ci/yr is

almos t double that estimated by the Staf f , even though it

appears from the DES that the Staf f has used more conservative
|

assumptions regarding release of the RAPS noble gas storage

tank inventory to the environment. The Staff must not only
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NRDC-Ol explain the reason for such a wide discrepancy in estimates
between the Staff and the Applicants, but must also analyze

each of the proposed processing systems, the costs of such

and whether such systems reduce radioactivity to asystems,

level that is as low as reasonably achievable. This analysis

is particularly important since it appears that the Applicants
have removed from the design several features that were

originally proposed to substantially reduce radioactivity

levels. For example, the Applicants no longer propose to

bottle the noble gases. In another example, the Applicants no

longer propose that the cell atmosphere processing system

(CAPS) collect and process any leakage of gases in the nitrogen

or air atmosphere cells housing the RAPS and CAPS components.
!

1

|
NRDc-03. SECTION 3.5.2.6, Gaseous Waste Summary

In this section, the Staff states that it uses a different

parameter for defective fuel and increases the tritium release

by a factor of 10 "for the reasons stated in FES Section 1

3.5.1.4." As noted above, Section 3.5.1.4 merely states that

the Staf f uses dif ferent values for f actors such as defective
The Staff must state what those values are and give thefuel.

reasons for the differences in values between the Applicants

and the Staff.
I

NR Dc a3 SECTION 3.5.3, Solid Waste

This section needs to be expanded to include an explanation

of why the estimates of the amount of radioactivity (Ci amount)
N-84
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that will be contained in the solid waste from the plant have M R OG-03
~I

increased. The Staff must compare these radioactivity levels

from solid waste, with the range of radioactivity levels

present in solid waste from operating commercial plants, and

explain the conclusion that th se amounts are as low as

reasonably achievable.

|

SECTION 3.5.3.1, Solid Waste Su'mmary WRDC04
The Staf f concludes that the proposed solid waste system is

acceptable, but theproposalsthtesmerelythatthewastewould
be packaged and shipped to a lipensed burial site or stored

i i

on-site. It is unclear how lon the waste would be stored on
'

I

site; whether such storage would be temporary or permanent; the

criteria that DOE would use in determining whether or not to

store the waste on site, or in,a licensed burial site; and

I
whether or not these wastes woqld, in fact, be stored by DOE at

,

Oak Ridge Reservation rather than at a licensed burial site.
,

The Staff must include a discussion of these questions in

Section 3.5.3.1.

N-85
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|

NRCC-2fSECTIONS 3.6, Chemical Ef fluents; 3.7, Sanitary and Other Waste; 1
1

4.4.2, Aquatic Impacts; and 5.4, Other Nonradiological Effects

The following comments on these sections are presented

together since they all relate to the adequacy of the standards

and requirements in the draft NPDES permit set out in Appendix H.

Our principal water quality concern regarding the draft

NPDES permit issued by EPA is that it fails to comply with the !

provisions of Section 301(b) (1) (C) of the Clean Water Act, which

states:

In order to carry out the objectives of this
Act there shall be achieved not later than
July 1, 1977 any more stringent (effluent)
limitation, including those necessary to meet
water quality standards established. . .

|pursuant to any State law or-regulations . . .

j

EPA verifies that Tennessee Water Quality Standards are
r

applicable to this permit. " NPDES Permit Rationale, Clinch River !
!

Breeder Plant, Permit No. TN0028801," dated June 24, 1982, at

Part 1.B. However, Part II of the Permit Rationale, which states ,

i
the basis of the effluent limitations contained in the permit, |

.

makes no mention of those standards. Repeated references are-

made to federal technology-based effluent guidelines as the f
'

grounds for effluent limits contained in the permit. But it i

appears that none of the limits were based on consideration of -

1

state water quality standards, despite the fact that the section !
-

,

of the Clinch River into which the project will discharge
.

'

! !

apparently is water quality limited for at least one toxic 'I

pollutant generated by the facility, according to data-provided !

|

|

N-86
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in the DES on the proposed facility. We believe issuance of the WRoc- afi

permit in its present form would violate the Act and 40 CFR'

5122.52(a) and (d).
A. Tennessee Regulations

Table A3.2 (page 3-15) of the DES entitled " Preliminary
Estimates of Effluent Water Concentrations, indicates that the

mean background concentration of copper is 36 ug/l and the

maximum background concentration is 170 ug/1. These

concentrations appear to exceed the allowable levels for

Tennessee streams, such as the Clinch River, that are classified

for_uses including " propagation and maintenance of fish and other

desirable aquatic life." (Chapter 1200-4 of the Rules and

Regulations of Tennessee, Rule 3, Section (2) (a) : General Water

Quality Criteria for the Definition and Control of Pollution in

the Waters of Tennessee.

Moreover, Section (3) (c) of the Tennessee Water Quality

Criteria cited above sets forth the allowable concentrations of
various pollutants in streams classified-Fish and Aquatic Life.

Section (3) (c) (7) states that in such waters:

There shall be no substances added whether
alone or in combination with-other substances
that will adversely affect fish or aquatic
life. The instream concentrations of toxic
pollutants shall not exceed 1/10 of the 96-1
hour LC50 based upon available data using one
or more of the most sensitive organisms
significant to the aquatic community . "

. .

Furthermore, Section (4) (b) (ii) of the regulations, which
,

deals with mixing zones for pollutant dispersement, states that

N-87
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NRODaBFsuch zones "shall not contain materials . in concentrations. .

that exceed the 96-hour LC50 for biota significant to the aquatic

community in the receiving waters."

The regulations also state that references to be used in

determining toxicity limitations shall include Water Quality

Criteria published by the U.S. Environmental Protection Agency

pursuant to Section 304(a) of the Clean Water Act. Data

contained in the document Ambient Water Quality Criteria for

Copper (EPA 440/5-80-036, October 1980) indicate that the levels

of copper found in the Clinch River do indeed exceed the

limitations on toxicity listed above.

B. Conditions in Clinch River and CRBR Ef fluent

Table 1, entitled Acute Values for Copper, found on pages B-

16 to B-28 of the copper criteria document (cited above), lists

the results of toxicity tests examining the effects of a range of

concentrations of copper on a variety of organisms. This table

l
' lists toxicity data for several species which, according to

Section 2.7.1 of the DES (pp. 2-11 to 2-19), are significant

! members of the community of organisms found in the Clinch River

at the point where wastewater from the breeder reactor would be

discharged. These are cladocerans (Daphnia magna and Daphnia

pullcaria), carp (Cyprinus carpio), bluntnose minnow (Pimephales

notatus), striped bass (Morone saxatilis), bluegill (Lepomis
~ macrochirus), and largemouth bass (Micropterus salmoides). The

following table summarizes the data for these species.
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DR.06- AS~
Copper 'Ibxicity

Species Number of Studies Ifen-Range (ug/1) LCcn-Arithmetic Mean (ug/1)
,

.

i Daphnia magna 11 9.8 - 200 53.6

Daphnia pullcaria 8 7.2 - 27.3 14.5
:

Cyprinus carpio 2 800 - 810 805

Pimephales notatus 9 210-340 236

Morone saxatilis 6 50-4300 1478

Lepomis macrochirus 7 660 - 10,200 4844 |
s

Micropterus sabroides 1 6790 6790
2

!

Comparing these data with the background concentrations of

|
- copper in the Clinch River, it appears that the mean !

!

concentration (36 ug/1) exceeds the mean LC 50 for one species, ;

Daphnia pulcaria, and that the maximum concentration (170 ug/1)
'

exceeds the mean LC50 for one additional species, Daphnia

magna. More significant is the fact that the mean background
;

| ' concentration exceeds the level established in the Tennessee
!

Water Quality Criteria (one-tenth the LC50) for three of the

species--Daphnia magna, Daphnia pulicaria, and Pimephales

notatus. Furthermore, the maximum background concentration

exceeds one-tenth the LC50 for five of the seven species listed-- -

Dapnia magna, Daphnia pulicaria, Cyprinus carpio, Pimephales :

notatus, and Morone saxatilis.

1
Although the above experiments were performed in laboratory
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URDUlJfwater in which copper might have a different degree of toxicity

than in the waters of the Clinch River due to differences in

hardness and other aspects of water chemistry, the data presented
,

i

above represent a substantial body of scientific evidence and no i

other information on the toxicity of copper is presented in the

draft NPDES permit, the permit rationale, or the DES. According

to these data, the maximum concentration of copper in the Clinch

River (170 ug/1) exceeds the Water Quality Criteria set by the

State of Tennessee--1/10 the LC50 for sensitive resident
species. (The average ambient concentration of Cu--36 ug/l

exceeds 1/10 the LC50 for three resident species.)
In addition, according to Table A3.2 in the DES, the !

!

discharge to the river from the breeder facility would contain an

average of 200 ug/l and a maximum of 930 ug/l of the pollutant

copper. It seems likely that this would cause a violation of

Section 4 (b) (1) of the Tennessee Water Quality Criteria for

mixing zones, which says that concentration of pollutants shall

for biota significant to the aquaticnot " exceed the 96-hour LC50
community in the receiving waters." Yet this issue is not

addressed in the draft NPDES permit, the permit rationale, the

DES or the June 9, 1982, letter of certification from the
,

Tennessee Department of Health. Table 3.6 of the February 1977

FES for the breeder reactor does address the relationship between

effluent concentrations and state water quality criteria, but

does not list any specific criteria for copper, apparently
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|

because none existed at the time the chart was prepared. bQDC-25I
C. Deficiencies in the Permit and Certification J

Based on the above information, it appears that the segment

of the Clinch River into which the wastes from the breeder
,

reactor would be discharged is a water quality limited stream for

the toxic pollutant copper. Consequently, a Total Maximum Daily

Load (TMDL) should have been estimated, and a Waste Load

Allocation (WLA) performed in order to incorporate water quality-
based effluents in the NPDES permit, in accordance with Section

303 (d) of the Clean Water Act. No mention is made of a TMDL or

WLA in the draft NPDES permit or the permit rationale prepared by
EPA, or in the DES written by DOE and TVA.

:

Furthermore, the letter of certification for the discharge

sent on June 9, 1982, by the Tennessee Department of Public

Health to the Acting Director of the Breeder Project, EPA, and

DOE pursuant to Section 401 of the Clean Water Act, makes no

mention of specific state water quality criteria, provides no

toxicity data, and gives no indication that any attempt was made

to determine whether the Clinch River was water quality limited
for any pollutants to be discharged by the breeder reactor, much

less whether a TMDL or WLA allocation was performed.

In fact the letter of certification fails to comply with

Section 401 of the Clean Water Act. At no point does it assert |

that the Tennessee Department of Health or any other agency of I

the State of Tennessee made a positive determination that state

I
|

i

|
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NRD&a5 water quality standards and criteria are not and would not be (

violated. Rather, the letter simply states:

1. Permittee is in no way relieved from any
liability for damages which might result from
the discharge of wastewater.

2. Permittee must additionally comply with all
requirements, conditions, or limitations which
may be imposed by any provision of the Tennessee
Water Quality Control Act (T.C.A. Sections 70-
324 through 70-342) or any regulations
promulgated pursuant thereto.

3. The State of Tennessee reserves the right to
modify or revoke the certification or seek
revocation or modification of the NPDES Permit
issued subject to certification should the State
determine that the wastewater discharge violates
the Tennessee Water Quality Control Act, or any
of the applicable Water Quality Criteria, or any
rules or regulations which may be promulgated
pursuant to the Clean Water Act of 1977, Public
Law 95-217.

Stating generally that the permittee should comply with all
relevant sections of state law and regulation without having

determined -- based on available information -- that violations
will not occur (or requiring the permittee to provide evidence of

compliance prior to certification) does not comply with Section

401 of the Clean Water Act. And merely reserving the right to

revoke the certification or seek revocation or modification of
the permit does not cure that noncompliance.

| D. Other Issues

1. Re: Outfall No. 002--Sewace Treatment Unit Effluents

(page I-2) .

i

N-92
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UR DC-97
The note regarding additional units is confusing. The first

sentence states, " Additional units may be added (or subtracted)

provided that each individual unit does not exceed the above i

limitations or its individual flow. A process modification may

be made during the construction phase to the existing system to

allow increased flow; however, all other discharge limitations

shall apply." This seems to mean that the permittee could ,

greatly increase the flow of effluents so long as the

concentration of pollutants listed in the permit are not

exceeded. This could result in substantial increases in

pollutant loadings in the receiving water. Such changes clearly

should not be allowed without review and approval by the

permitting agency. The last sentence in the note, "In either

case, proper application must be made to EPA and the State of

Tennessee prior to institution of any changes," seems to require !

the approval we believe is necessary. This note should be

revised to clarify this ambiguity. !

2. Re: Outfalls No. 003 through 008--Point Source

Runoff (pp. I-3 and I-4).

The permit fails to set definite limits on the amount of
!

Total Suspended Solids (TSS) contained in runoff from the

facility. It simply says that if the TSS concentration exceeds

50 mg/1, the permittee "shall evaluate system performance to

assure that the system is operating as designed and that on-site

controls are effective. Permittee shall take appropriate ,

i

|
.
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NED005 corrective action as required." The permit should clearly state
l

that if the concentration of TSS exceeds 50 mg/1, steps must be |
|

taken to bring the concentration down below this level.
|

3. Re: Outfall No. 009--Waste Water Treatment System

(p. I-5).

The allowed daily maximum for TSS appears to be unusually

high. It should be set at 45 mg/1, as requested by the State of

Tennessee in its letter of certification, with regard to Outfall

002, unless this is clearly infeasible.

4. Re: Outfall No. 012--Pre-Ocerational and Other Metal

Cleaning Wastes (pp. I-8 and I-9).

Limits are placed on the concentration of pollutants in each

batch discharge, but no limits are set for the size of any given

batch discharge or the number of discharges over a specific

period of time. Such limits should be set.

Since the Clinch River appears to be water quality limited

for the pollutant copper, and since off-site disposal is

technically and economically feasible, no discharge of copper

should be permitted.
,

5. Re: Other Requirements, A (p. III-1).

The implication that if the permittee meets the effluent

limits for the first 18 months of operation the monitoring

requirements could be substantially reduced or eliminated is of

| concern. Considering the nature and size of the facility,

frequent monitoring should always be required, particularly as
'

t

|
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the facility ages. The proposed permit requires daily monitoring pRDCi&I l
i

for most limited parameteis, which can be accomplished |

inexpensively using current technology. This is by no means an

onerous burden on a facility costing several billion dollars.

6. Re: Other Requirements, C (III-1).

The present wording regarding additional monitoring of the

main plant discharge (001) and the plant intake (013) to assure

conformance with applicable water quality standards is confusing,

since such standards apply to the receiving waters, not the

effluent. How and by whom will the determination of compliance

,
be made? Why not simply require monitoring of the receiving

|
waters?

i

7. Other Requirements, G (p. III-3).

Waiting 12 months after the onset of operation to obtain a

priority pollutant scan seems unwise. If significant levels of

I

toxics were being discharged, substantial amounts could

l
. accumulate in the river during the course of 12 months. A
1
' priority pollutant scan should be done 3 months after the onset

j of operation, followed by scans at 6 months and 12 months.
i
l 8. Other Requirements (p. III-3).

The current language requires notification of EPA and the
,

|

| State prior to instituting use of any additional biocide or

chemical in cooling systems, other than chlorine, which may be

|
toxic to aquatic life (emphasis added) . This wording leaves the

!

determination of potential toxicity up to the applicant, and

|
,

N-95



-33-<

,

|/
OR00-OS could result in failure to report use of a harmful chemical. The

.I
"

language should be changed to require reporting of the use of any
I

new biocide or chemical, leaving the determination regarding |
1

potential toxicity up to EPA and the state.

9. Testing

A further comment regards the letter of certification sent

by the State of Tennessee. Item #7 of that letter states that

the permittee must submit to the State, for review and approval,
,

a plan for toxicity screening of discharge 001. We would suggest

that both acute and chronic tests be required. Acute tests

should be performed at 3, 6, and 12 months after onset of

operations, and the results of chronic tests should be reported

by 12 months. i

Given these inadequacies in the draft NPDES permit and the

State of Tennessee certification, the NRC cannot adequately

assure that the impacts to aquatic ecology and endangerd species i

from CRBR construction and operation would not be significant.

Those sections of the DES dealing with water quality impacts must

therefore be revised.

|

|

|
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|

SECTION 4.2, Impacts on Land Use LMlD6-24'

NRDC disagrees with the statement by the Staf f that the
,

!

l increase of approximately 50% in land use is not significant,

because the entire 1364-acre site is zoned for incustrial

development. The criteria for determining whether an

environmental impact is significant is not a comparison with

any planned future use of a particular site. Rather, the
:

criteria is a comparison of the land use proposed by the

project with the existing land use, which in this case is

mostly forest land, including several areas of particular ;

ecologici significance. ,

l
On page 4-2, Figure A4.1 does not appear to be up-to-date, r

;

particularly regarding the existence of the Indian burial

mound. On page 4.4, the sentence on the last line is not -

complete and apparently several lines are missing.

i

SECTION 4.4.1, Terrestrial Ecological Impacts URDC-Q] ,

We believe that the increase of 50% land clearance and the !

proportional increase of the amount of biota affected is a

significant increase regardless of the f act that the biota

affected would be less than 1% of such resources on the Oak

Ridge Reservation. It is unclear from this section whether or

not other areas of the site besides the 45 acres for the quarry.

will be restored and, if so, how long such restoration will

have to occur before wildlife and habitat would be restored to
f

their present levels.

N-97
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l
1

l

!0006-98 SECTIONS 4.4.2, Aquatic Ecological Impacts, and 5.3.4,
,

1

Threatened and Endangered Aquatic Species 1

In general, these sections must be updated to reflect the l

Staff's analysis and conclusions in the NRC Biological

Assessment, although that assessment regarding endangered

mussels is inadequate in several respects. First, as noted

above, a biological assessment of impacts must also be

performed for Dromus dromas, Fusconaia cuneolus, Fusconaia

edgariana, and Pleurobema plenum. Second, the biological

assessment for L.o. orbiculata fails to consider several

important potential impacts of a zero flow condition at the I

Clinch River. Any zero flow condition (which the Staf f I

estimates to occur on an average of 17-32 days per year) might
cause the L.o. orbiculata glochidia to settle to the bottom,

i

fail to attach to a host fish, and smother in the sediment. |

Zero flow conditions, depending on the amount of organic

sediment present, might also kill the glochidia through

reduction in oxygen and pH conditions. Zero flow conditions

might also impact the rif fle species noted above.

Third, the NRC Biological Assessment claims that L.o.

orbiculata utilizes the sauger, Stizostedion canadense, as a

host fish, but that the sauger is not expected to be

detrimentally affected by plant operation. This assertion

(which should be supported by sufficient evidence) is belied by
the evidence in the DES that the sauger uses the Clinch River

N-98
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i

for spawning and will be affected unless certain protective PR 0c-96

measures are used. As discussed below, the Staf t has not i
,

I

'

adequately demonstrated that such measures will be suf ficient,
,

or even that they will be adequately implemented. The
:

Biological Assessment should consider the effects on L.o.

orbiculata and other mussel species if host fish populations
,

are weakened.

'In general, both the NRC Biological Assessment and the DES'

fail to present meaningful information regarding the extent and

characteristics of the potential siltation load and other

; parameters affecting endangered mussels. For example, on page

1
34, it states that sediment discharge to the Clinch River will

be controlled in accordance with an erosion and sediment

control plan. However, no estimates are given of the amount of
1

sediment that is expected to escape into the Clinch River f rom j

rainfall or runoff and the effect of that sediment upon the

endangered mussel species. Similarly, Staff admits that the

project construction will include dredging from construction of

a barge unloading facility and intake and discharge structures

and placement of granular film materials. The Staf f states

that siltation of the river bottom due to these activities will

be minimal, simply because construction of these f acilities
.

will be scheduled separately to minimize impact. There is no

discussion of what the impact will be, what the additional

siltation will be, and what ef fect this additional siltation

N-99
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NRDD3B will have upon the endangered mussels. The Staff also notes

!that constructior. of the CRBR will result in the disturbance or

loss of about 1.1 acres of river bottom, yet there is no

discussion of what the effects of such disturbance or loss

would be upon endangered mussels.

In Section 6.2 of the Biological Sssessment the Staff

discusses the impact on L. o. orbiculata due to plant

operations. The Staff admits that scour of the bottom in the

immediate downstream vicinity of the discharge structure could

potentially affect or exclude L. o. orbiculata, but the

discussion of these impacts is inadequate.

Page 37 of the Biological Assessment states that the NPDES

permit limits effluent discharges to levels that w'ill not

result in any acute or chronic effect on fresh water mussels

inhabiting the bottom downstream of the discharge. Yet the

NPDES permit contains no discussion of the eff ects upon

endangered mussels of nonradioactive chemical discharges.

On page 38 of the Biological Asessment the Staf f states

that the worst-case condition of extended zero-flow would

increase the temperature of only a small area of river bottom.

No estimates are given of the estimated increase in temperature

or the area of river bottom concerned. No effort is made to

discuss the possibility of long-term reproductive effects on L.

o. orbiculata, although the S taf f admits that such ef fects may

occur. The Staf f also admits that increased radiosensitivity,

N-100
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|

MR Oc-G 9may result from environmental interactions with other stresses
!

(e.g., heat, biocides) . Yet the Staf f has made no ef fort to
I

determine whether these environmental interactions might occur

at the Clinch River site, particularly interactions with

chemical effluents from the proposed synfuels plant or the Oak

Ridge Na tional Laboratory.

In discussing the effects of radiation exposure to L. o.

orbiculata, the Biological Assessment only discusses impacts

from routine plant operations. The Staf f must also cor er

the effects on endangered mussel species of CRBR accidents and

related radioactivity.

Striped Bass

The discussion on page 2-18 of the impact statement NRDC-2q

concerning the impacts upon striped bass is also inadequate.

The Staff states that it is thought that a significant portion,

perhaps the major portion, of adult striped bass inhabiting

Watts Bar Lake utilize the Clinch River in the vicinity of the

proposed CRBR site during periods of high thermal stress in the

main reservoir. The Staf f also notes that water temperature is

of extreme importance to the striped bass fishery. Yet the DES

and the NRC Biological Assessment both fail to provide

suf ficient information regarding the exact amount of heat tha t

will be discharged tothe water, the vertical and horizontal l

distribution of excess heat in the water body around the site,

and the potential effects of this thermal discharge on the j
i
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|
!

URetraq striped bass, particularly during the late summer or early I

|
fall. Rather than analyzing these impacts in the DES, NRC and

]
EPA merely require the Applicants to perform studies at a later

date. This procedure effectively screens from public view and

NEPA comment the results of the Applicants' studies ar.d the

adequacy of EPA and NRC's approval, disapproval, or 'anforcement

of any proosed mitigation measures. NRDC believes the NRC !

should prepare an impact statement supplement once these

studies are complete. Until such a supplement is prepared, any

NRC Staf f conclusions that the striped bass will not be )
adversely affected are speculative only and cannot be relied |

1

upon. In particular, in analyzing alternative sites, the Staff

should assume until proven otherwise that some impacts to
I striped bass will occur at the Clinch River site.

NROC- 3e on page 219, the Staff discusses the existence of a state !

endangered fish species, namely, the blue sucker Cycleptus

elongtus, in the vicinity of the site. However, there is no

discussion of the effects of Clinch River Breeder Reactori

!

construction or operation upon this endangered species, nor is

such discussion contained in the August, 1982 biological

assessment. We believe a biological assessment should be

performed for the blue sucker, particularly since specimens

have been taken in Watts Bar Lake on two occasions.
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Sauget PROC-317
On the bottom of page 4-5 of the DES, the Staf f recommends

certain features to reduce impacts to the sauger. There is no

requirement at this time, however, that such recommendations be

imposed as license conditions. For this reason, the Staff must

examine the environmental impacts of the project if this and

other recommendations are not included as conditions. This

same comment applies to the Staf f recommendation on page 4-6,

that fill material not be placed in the river during late

j spring when sauger are spawning. The Staf f must also consider

l the ef fects of accidental radiological releases and thermal and
;

other chemical discharges upon the sauger, particularly since -

the highest sauger catch rate reorted by the Staff was

immediately below the roposed discharge structure.

General 'd

NROC-33,
I On page 4-6 of the DES, the Staf f concludes that aquatic

life would be destroyed in the area of the barge unloading

facility. The Staff must discuss the amount and types of

aquatic lif e that would be destroyed, and examine the effects

of such destruction upon other aspects of aquatic ecology. The

Staf f also claims that areas severely af fected by soil erosion

|
and stream siltation due to construction would be

|

|
.

" recolonized." The Staff must include a description of thei

ways in which these areas will be seriously affected, the

amount of time needed for recolonization, and whether full

i

recolonization is possible.
_

<
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)

NR DC-33 The Staf f states that about 11,000 cubic yards of material
!will be dredged from the river to accomodate the barge

facility, and that other dredging will also be required. The

Staff should also consider whether, at some later date, !

additional dredging will be necessary for stream channelization ^

t

in order to enable barges to travel between the f acility and
gjROC-34 the barge port. Furthermore, it appears that the material to '

be dredged from the bottom of the Clinch River contains -

significant amounts of radioactivity because of previous

activities at the upstream Oak Ridge National Laboratory. In
'

particular, Oak Ridge National Laboratory, " Status Report No.. j
i

5, Clinch River Study" (ORNL-3721), October 1965, reported a

maximum dose measurement over stream channelization spoil

deposits at Jones and Grubb Islands (within the general area of !

interest) that was 455 mrem, including background. ORNL-3721

a t 8 6. ) Based on this information and on the fact that the
Applicants' sedimentation sampling program appears to be {

i inadequate, NRDC believes that the potential exists for

relatively high doses resulting from the dredging associated -

with the Clinch River Breeder Reactor. In particular, the DES

is inadequate because it contains no information as to where ,

this dredged material will be placed and no information on what '

the potenial doses of radioactivity from this dredged material
,

I *

might be.

!
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Applicants' Environmental Report, Table 2.8-8 at page NRoc.3q

| 2.8-39, indicates cesium concentrations in sediment at the
!
'

intake outfall and barge loading areas as high as 10 to 15

picocuries per gram dry weight. Because the sediment sampling

was not based on a fine grid, it appears that substantially

greater activity levels may occur in the actual dredging

areas. In any event, in order to estimate the radioation

exposures over CRBR dredge spoils, these levels should be

compared to the activity levels in the sediment placed on Jones

and Grubb Islands following channel improvement dredging in and

around Jones Island and Grubb Island in October, 1962 and June,

1963.

SECTION 5, Environmental Impacts of Plant Operation

SECTION 5.7.2.2, Liquid Effluents

The Staff does not indicate what assumptions were used in U Q O C- 3 5"

the calculations of dose to the whole body and the internal

organs in Table AS.2. Presumably the Staff's calculations were

based on the ICRP 2 dose conversion factors. The calculations

should be updated using the dose conversion f actors f rom

subsequent ICRP publications (see, e.g . , NUREG/CR-0150) . The

Staff should calculate the bone surface dose rather than the

bone dose (right hand column of Table A5.2) , given that the

ICRP and other radiation standards bodies are now in agreement

that the bone surf ace and bone marrow are the critical organs,

rather than the entire skeletal bone.
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!
N Roc-34 On page 5-12 the Staff estimates that the total body dose

!

to a hypothetical individual who receives all drinking water j

from the planned discharge region at the Clinch River was i

estimated to be less than .1 milligram per year. NRDC believes

that this calculation and the calculation of the dose cue to i

fish ingestion in Table A-5.2 are understated due to the

failure to consider resuspension of radioactivity in the

sediments associated with barge traffic and dredging and the

stirring of the sediment at the outf all pipe at the discharge

region of the outfall line.

SECTION 5.7, Radiological Impacts from Routine Operations

NR C-37 A glaring deficiency in this section of the DES is the lack

of any analysis by the Staf f as to whether or not the proposed

operations at the CRBRP will meet the requirements of 10 CFR
'

Part 20. Under that section the licensee must control his

activities in such a manner that the total dose to an

individual from his activities and exposures to licensed and

unlicensed radioactive material and to other unlicensed sources

of radiation, whether in the possession of the licensee or any

other person, does not exceed the standards of radiation

protection prescribed in Part 20. In Section 5.7 the Staff

evaluates the radiation exposure from routine CRBRP operations
|

I but does not calculate the total radioactive doses when these
are added to doses from activities at the Oak Ridge National

Laboratory, the Y-12 Plant, the Oak Ridge Gaseous Ditfusion
N-106
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Plant, and the proposed developmental reprocessing plant, which DR06-3]:
:

.is scheduled to be constructed only two miles from the CRBRP ;

|site.

:

ASECTION 5.7.2.2, Liquid Effluents

Larsen and Holdham (Science Vol. 201, 15 Sept. 1978, pp NR.04.-33

1008 - 1009) found that the gastrointestinal absorption factor

for soluble plutonium is strongly dependent on whether the ;

'
water is chlorinated. The consequence of this observation is

i

tha t the current methodology used for calculation of the

plutonium dose contributions associated with liquid effluents

are understated by several orders of magnitude for the water f
;

ingestion pathway where chlorination treatment is utilized in !
t

water treatment plants. This effect should be examined, :

pagticularly in the calculation of the-Oak Ridge gaseous i

diffusion plant intake pathway in Table A5.2.
!,

i

SECTION 5. 7. 2. 5, occupational Radiation Exposure ;

The NRC Staff has utilized risk estimators taken from the NRDL-39

BEIR I Report. These risk estimators are more appropriate for

population exposure rather than occupational exposure. NRDC

I"

disagrees with the Staff's statement that the relative risk

model values represent a reasonable upper limit on the range of

uncertainty. Mancuso, e t al. , in a series of mortality studies )

of the Hanford nuclear workers, have estimated a doubling dose j

i

of 15 and 30 rads. These'results are consistent with somatic
'

N-107
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,

(VRDC-34 rists as much as 20 times greater than the BEIR I linear

relative risk estimates, due in part to the limited population, ,

since the data was statistically significant only for certain

radiosensitive cancers and the doubling dose confidence limits

are very large. Also, recent analyses related to reevaluation
,

of the dosimetry of the individuals exposed at Hiroshima and

Nagasaki suggest that the absolute risk model in BEIR I

understates the risk by several fold.

i

[J &DC-3 TA. SECTIONS 5.7.2.6, 5.7.2.7, 5.7.2.8, 5.7.3 and 5.8 should be !

revised to reflect our comments on Appendix D.

NROC-39b SECTION 6, Environmental Measurement and honitorino Programs

SECTION 6.1.2, Radiological

The first problem with the Applicants' proposed offsite

preoperational radiological monitoring program is that the

Staf f has not demonstrated that this program will be suf ficient i

to enable the Applicants at the operational monitoring phase to !

distinguish between CR8R radiological effluents and baseline

effluent levels. The Staff should describe the criteria i

contained in the radiological assessment branch technological !

gposition cited and describe the number and location of the
*

additional dosimeters that would be requireo.

I

!

&

N-10B
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SECTION 6.1.3, Me teo r olog ical MRDC-40

This section is inadequate because of the lack of |

suf ficient details regarding the Staf f 's methodology and

assumptions. Why are no meteoroloaical measurements being

taken now? Where are the towers (6-1) located, and how far are

they from the site? Why are all of the towers located south of

the site (" south", " southeast", " southerly"), when ORGDP, ORNL

|

and Knoxville are north and west of the site? Wouldn't the

uneven terrain encourage concentration of radiological releases

in certain areas?

Why are releases " assumed to be at ground level" (1 4 at

6-7) ? Why does the Staf f use the " Straight Line Trajectory

Model" rather than another model? Is there another model

available that includes estimates of ef f ects of recirculation
and stagnation? Why are " continuous releases only" evaluated

(6-7, 1 4) ? Does this mean that accidental releases (greater

concentration -- above ground level) have not been properly

evaluated relative to meteorological conditions?

SECTION 6.1. 4.1, Aquatic NEDC-4(
l

This section describes the baseline aquatic monitoring i
I

program that was conducted between March, 197 4 and May , 1975,

as well as a preconstruction effects monitoring program that

was conducted between March 1975 and January 1978. NRDC

believes it necessary for the Staff or Applicants to conduct an

N-109
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PRDC-dl up-to-date baseline and preconstruction ef fects monitoring
l

program rather than relying upon data that is between 4 and 7 !

years old. This is particularly important since, as noted
,

above, there are possibilities for significant impacts upon
'

several important game species and endangered species in the '

!

Clinch River. On page 6-12 the Staf f states that the !

Applicants are now modifying an erosion and sedimentation !

control plan. The Staff relies upon the existence of the |
:

erosion control plan and the recommended scheduling of !

construction activities in the river for its conclusion that it [
1

will not require the studies indicated by the Applicants in the f

ER. We find it difficult to understand how the Staf f can rely j

!

upon an erosion control plan that is now being modified and. i
;

which may ultimately be very different f rom the one previously

submitted to the EPA. In addition, since there is no |

requirement at the moment'that the construction activities will

be scheduled as recommended by the Staff, it is unreasonable to '

assume that such scheduling will occur. We think it prudent |
;

for the Staff to require or at least recommend the studies ;

:

indicated by the Applicants in the ELR to protect the aquatic [
\

! environment..
,

:
,

I

NROL-LjA SECTION 6. 2. 2, Operational Radiological Monitoring Program

The Staff states that no change has been made in this ;

i

section of the FES, yet this section contained one sentence [
!

|

N-110
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only: "The preoperational program would be reviewed by the VRDC- 43

Staff prior to operation." The Staf f should, at the very

least, indicate whether it is feasible for the Applicants to

develop and maintain an operational radiological monitoring

program that is able to distinguish clearly between CRBRP

radiological effluents and effluents from other facilities and

operations. Furthermore, the Staff should indicate whether

they will require such an operational monitoring program to

distinguish between various effluents and, if such a

requirement is not imposed, give the ceasons why not.

SECTION 7, Environmental Imoacts of Postulated Accidents

SECTION 7.1.1, Classification of Accidents

There are several problems with Table 7.2, which summarizes NROC413

| the radiological consequences of postulated accidents. First,

it appears from the site suitability analysis that the bone

surf ace dose rather than the bone dose is controlling at the

:
boundaries of the low population zone. For this reason, Table |

!
7.2 should report the doses to the bone surface wherever the

dose to the bone appears. Second, this table only estimates

the dose at the site boundary (exclusion area) in two hours and

the estimated dose to the population in a fifty-mile radius for

the duration of the accident. This table should also include

the estimated dose at the boundary of the low population zone

for the entire period of the cloud, as required in 10 CFR Part

N-111
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!

FXtOC-H3 100. Third, the estimated doses in this table appear to be
l
!

based on outdated dosimetric and metabolic models rather than |

on the new ICRP models; for example, the models utilized in !

ICRP 30. Fourth, the Staf f has not examined and the Table does

not reflect the radiological dose consequences resulting from

the release of large quantities of sodium. Fifth, with respect

to the population dose commitment (man-rem) the Staff has
|

failed to include the dose contribution from tritium, noble

gases and carbon-14 beyond the fifty-mile radius. Similarly,

the Staff has failed to integrate the dose contributions over
!

the full lifetime of the long-lived isotopes such as carbon-14,

iodine-129, and even the strontium and cesium isotopes. Also,

the Staf f has not included the dose commitment to workers at

the proposed DRP.

!

7.2., Transportation Accidents Involving Radioactive Material

MR OC-44 The discussion in this section is inadequate on several

counts. First, the Staf f has f ailed to calculate the actual

consequences of a serious accident involving the shipment of

irradiated CRBR fuel. Second, the Staf f notes that ORNL has

estimated that LWR and CRBRP fuels have comparable

radioactivity for comparable cooling periods of up to 100

years. On this basis, the Staff concludes that previous

analyses of LWR fuel transportation would be applicable to

accidents involving irradiated CRBRP fuel. The Staff has

N-112
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failed to recognize, however, that the cooling period for LMFBR DQDG.-44

spent fuels is necessarily shorter than the cooling period for
|

light water reactor f uels. Otherwise the LMFBR would f ail to

achieve its purpose of a short fuel doubling time. With the

shorter spent fuel cooling periods associated with CRBRP fuel,

the radiological consequences would be larger. Third, the

Staf f has indicated that it has not analyzed accidents

associated with sodium as the cask coolant because the
Applicant has not yet proposed the use of such casks. Since

this is a reasonably foreseeable application, the Staff must

analyze the consequences of an accident involving sodium as a

cask coolant. Again, it is well recognized that in order to

achieve short fuel doubling times the out-of-reactor plutonium
inventory must be minimized; consequently, the spent fuel

shipped after a short cooling period would in turn necessitate

the use of sodium as a cask coolant, i

SECTION 7.3, safeguards Consideration

This section should be modified to reflect our comments on NRCE-48

Appendix E.

SECTION 8, Need for the Proposed Facility

SECTION 8.3, The Ability of CRBRP to Meet Its Objectives

It is clear that the CRBRP cannot meet its programmatic MRDGdfb

objectives without having adequate fuel supply to enable it to

operate throughout its five-year demonstration period. In the

N-113 !
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1

DED6-4 6 September 9, 1982, hearings on the Administration's plutonium ,

|
policy, before the Subcommittee on Energy Nuclear Proliferation i

and Government Processes of the Senate Committee on Government |

Affairs, the following exchange took place:

SENATOR GLENN: Do we not now have enough
plutonium stockpiled to run Clinch River if
it is built?

|

MR. KENNETH DAVIS: No, sir.

It is clear from this and other exchanges by Deputy Secretary |

of Energy W. Kenneth Davis and Under Secretary of State Richard

T. Kennedy that there is currently an inadequate supply of 1

!

plutonium to operate the Clinch River Reactor. Furthermore,
|

Mr. Davis has indicated that the Barnwell reprocessing plant

must be operating to meet the plutonium needs for the Clinch

River Reactor and the FFTF. The Staf f must discuss the

adequacy of fuel supplies for the Clinch River Breeder Reactor

and whether or not sufficient fuel will be available to enable

the CRBRP to meet its programmatic objectives.

PRDC-47 SECTION 9.2, Alternative Sites
|

l On April 9, 1977, NRDC and the Sierra Club filed a " Motion

to Declare that the CRBR FES is Not a Legally Suf ficient FES

and to Require that the Aforesaid Document be Circulated for
|

| Comment as a Draft" in response to the Staff's addition of a

substantial amount of new material on alternative sites in

Chapter 9 and 11.9 when the final FES was published.
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:

' Due to this rewriting, much of the FES Chapter 9 has not kHEDC-4"|

been previously commented on. Accordingly, NRDC's discussion
,

of DES Chapter 9, which incorporates the FES by reference,

reflects these charges in the FES.

SECTION 9.2.4, Alternative New Sites in the TVA Area

l

The fourth criterion on page 9-2 renders the "substantially
better" CRBR alternative sites test virtually meaningless.

Consideration of whether the choice of an alternative site
would affect the project's ability to meet its programmatic
objectives would also foreclose any meaningful consideration of

alternatives since the Applicants now define one of those

objectives as " completion of the CRBR construction as

expeditiously as possible". Under this test, the switch to

another site would almost always take more time, and thus be

undesirable. The last sentence under (4) at p. 9-2 should

therefore be deleted.

In 1 2 on page 9-5, the Staff should determine whether the h/ED6"40

choice by Applicants of the second review option would. bias or

color the site selection process, and whether sites are " passed
over" that might be substantially better under the first

option.

In (2), the Applicants have the burden of showing no DROG -'$

likely further endangerment to federally listed threatened or
endangered plant or animal species. As noted above, the

N-115
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)

N1DC-47 Applicants' proposed CRBR site fails to meet this threshold
i

test for several species of endangered mussels and four state
i

endangered or threatened bird species. !

NRoc-60 Evidently, the Staf f in 1 1, on page 9-7, relied on TVA

environmental statements to determine thresholds and to decide

whether that site meets the criteria. Doesn't this mean the

threshold criteria may be abused by the Staff and Applicants

here, in that criterion (2) is not met for CRBR (and other

sites also) ? The Staff's review of these 14 candidate sites

does not indicate whether this review meets criteria (1) on |

page 9-1, that the " reconnaissance level information submitted

by Applicants is sufficient to support the analyses necessary
1
Ito reach reasoned conclusions." Furthermore, since the impacts

upon endangered mussels were only recently evaluated at the

Clinch River, and since most of the 14 candidate sites are
;

located near the Clinch River site, it is reasonable to

conclude that these sites should also be reexamined for the

presence of endangered aquatic species. There is no evidence

that such a re-evaluation has been made, and thus no evidence

that these sites meet criterion (2) on page 9-5.

NR DC -S'| In 11 2 and 3 on page 9-7, criterion (1) calls for

examination of "at least four sites" and the Applicants came up j

with just four, although 13 sites apparently met criteria (1)

to (8). Why were only four sites examined? Regarding

|
criterion (3), isn' t selection of another site on the Clinch

1

i
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!

River mandatory under the proposed rule? The Staf f 's reasons N206-51 |

|

| for not selecting another site on the Clinch River are

inadequate. See 1 1, a t 9-8. It is not enough to say that the

aquatic impacts are likely to be greater at another site. The

Staf f must select and evaluate one of these particular sites in

detail before reaching that conclusion, rather than using a

speculative conclusion to avoid particularized evaluation.

SECTION 9.2.5, Selected Alternative Sites in the TVA Service

Area

On page 9-8, note the striped bass effect during periods of NR06 6A

no-flow, which averages 17 days / year. What is the procedure by

which dam regulation would be coordinated with striped bass ,

thermal sensitivity? The Applicants would have a " commitment"

to restrict thermal discharges, according to the NPDES permit

(see 1 M, p. H-2 8) , but what is " minimal" impact on the bass

(permit, H-28) and who decides whether such " minimal" impact

has occurred? Why is there no population sampling of the

striped bass in the NPDES permit - all analysis is based on
i

i

temperature, stream flow, thermal plume, thermal modeling j

i
information, but not an analysis of the striped bass itself? )
For example, in 1 N of the NPDES permit, only water quality and

biotic conditions are examined.

The Staff rests the lack of superiority of each alternative
,

site on this NPDES permit and its required limitations, which
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|

1

NROC-sas appear inadequate to ensure protection for the striped bass,

and which in any case do not address the effect on any species
)
'

of endangered mussels.

NRDC-53 On page 9-9, 1 1, since units at the Hartsville, Phipps

Bend, and Yellow Creek sites have been cancelled or deferred,

and since substantial work on construction already been

completed, the environmental advantages of siting the plant on

already cleared areas should be considered again. Regarding

the Staf f assertion that other future developments of the

Clinch River site would have the same impacts as an LMFBR |

plant, this would be true only if another nuclear plant was
1

built. The most severe impacts of the CRBRP all relate to

thermal and radiological discharges, impacts which are not

comparable to other industrial uses.

l

Given these cancellations and the limited construction

already accomplished, the degree of environmental preferability

of Hartsville, Phipps Bend, and Yellow Creek must now be

re-examined and evaluated.

IVOPd'5N For cost escalations, won' t the actual amount and kind of

construction at alternative sites Hartsville, Phipps Bend, and

Yellow Creek affect the estimates on Table A9.3? This table

should be redone. Also, Table A9.3, superseding FES Table 9.4,

is vague and lacks meaningful detail of the type found in the

FES Table. The FES Table included sources and specific

breakdowns of costs at three sites; the same approach should be

j used on Table A9.3 for the four TVA sites under review.

N-118
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On page 9-10, if the computer CONCEPT approach cannot be UR0c-sr

applied meaningfully to the LMFBR, why does the Staf f use it
,

1

anyway? Furthermore, without an adequate independent check of |
Applicants' figures in Table A9.3, the Staf f should not rely on

those figures.

On page 9-10 of the FES, 11 4,5 seem to conclude that the NROG-5L

TVA chose the CRBR site in order to reserve other sites for

commercial power plants. Shouldn't this criteria be reexamined

now?

SECTION 9.2.6, Alternative TVA Sites Outside Itt Service Area

and Alternative DOE Sites

On page 9-11, Table 9.5 of the FES is incorporated by NR0c-57
reference. According to this table the Hanford site is

p trable on terrestrial and aquatic impacts, nearby

facA- 'ies, land use onsite, atmospheric dispersion, flooding,
population within 50 miles (400,000 less) population exclusion

boundary (which is 15 miles as opposed to 2200 feet for CRBR),

population center distance, and site size (360,000 acres, as

opposed to CRBR 1,364 acres) (FES at 9-13).-

The updated population figures show that the city of
Richland has grown to 33,582, but these are 1980 census

figures, and won't reflect recent layoffs and outmigration.

The new 50-mile population is 830,840 (CRB RP) versus 263,000

(Hanford), or now 560,000 less for Hanford.
i
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N R DC-5] These site isolation factors obviously have not been given

adequate weight in the Staf f's evaluation regarding safety.

The Staff's characterization of atmospheric dispersion and site
,

isolation factors, both vital safety-related factors, as

"somewhat more favorable" at Hanford, Savannah River or INEL,

constitutes a misapplication of the proposed alternative sites

rule they purport to follow, in that the differences between

these sites and the Clinch River site are clearly substantial.

NR DC-50 What does " participate extensively" mean? (next to last 1,

page 9-11) There is no evidence in either the DES or the FES
i

that the utility groups in the vicinity of INEL are unavailable
l

at this time to participate in the project. The FES rejects

the Hanford site on the basis of the assertion that technical,
1

managerial, and financing already allocated to other nuclear

development would not permit construction of a LMFBR there.

Since this situation has changed, this FES conclusion is |

invalid. (FES , page 9-14, 1 1.)

i
J

SECTION 9.2.6.1, Schedule Impacts

N R OC-59 What does the Staf f mean by "today's regulatory climate"?

(1 1, page 9-12) Aren' t these procedures actually being sped

up, not delayed, by the current administration? The cost of

delay and schedule impacts should accurately reflect the

possibility of an accelerated effort, as has already occurred

in the CRBR licensing process. Instead of revising the

estimate from 27 to 36 months, perhaps less than 27 months

would be more " reasonable". N-120
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SECTION 9.2.6.2, Cost of Delay
Ntoc-Go

Note the larger reveneues for Hanford in the Table at page

9-12. Why is this? Is this revenue estimate still accurate

given the recent deferrals at WPPSS? How can cost of delay be

adequately analyzed, given the Staff's failure to estimate

capital cost and review Applicants' estimate? (See page 9-10

and discussion above)

SECTION 9.2.6.3, Reduced Benefits of LMFBR Program
NRDC-Gl

Applicant's surrender to the impossibility of accurately

determining the costs and benefits of the LMFBR program is

glossed over by the Staff, which asserts that "any attempt to

update it would be speculative." If so, why would any delay

mean reduced benefits? Isn't there a benefit, for example, to

risk-reduction by improved reactor design, better safeguards,

etc.? Such an updated evaluation of benefits by the Staff is

necessary and must be performed.

The Staff has purged from this section its previous

conclusion that the Hanford, INEL and Savannah River Sites are

better than the CRBR site or any other alternative site. The

Staf f has no rational basis for the switch to its present

conclusion that these sites are not substantially better than

the Clinch River site.

N-121
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,

SECTION 9.2.6.4, Radiological Risks
NRoc-Ga

The Staf f must update this analysis to reflect changes in

CRBRP design, Commission policy regarding the increased need

for site isolation, and the uncertainties in CRBRP accident

risks.

|

SECTION 9.4, Benefit-Cost Comparison !

NRD C-b 3 !
Why would there be no " improvement in the ranking of the

alternatives" because design, testing, and procurement are
]
!

already done? Haven' t there been any improvement in the design !

l
and testing of other alternative systems since 1977?

!
:

SECTION 10 - EVALUATION OF THE PROPOSED ACTION

iSECTION 10.1.1.1, Land
NRoc-Gy |

'The proposed increase in permanent or long-term land use is

from 73.5 to 113.5 acres. This amounts to an almost 50% I

increase, yet it is characterized by the Staff here as

" insignificant compared to the total land available on the Oak

Ridge reservation." This increase is undeniably small,

compared to a larger land area, but is a very large increase

when properly contrasted with the area previously designated in

the FES. The Staff should properly evaluate any increase in

light of the absolute nature of that increased permanent land

use.
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SECTION 10.1.1. 2, Wa ter
UR D / - (,5',

Although the Staff asserted in the 1977 FES (Section

10.1.1.2) that water consumption of 8 cf s is "about 0.2%" of )
;

the annual average river flow, the Staf f now asserts that the )
i

increased water consumption of 8.3 cfs is still less than 0.2% |

of the annual average river flow. These figures represent the

i
Staff's attempt to characterize this 20,000 gallon per day

|
|
'

increase as " environmentally insignificant." The true

significance of this increased use is the increase in blowdown i

and thermal plume, and resultant environmental effects, as
)'

noted above.

SECTION 10.1.1.4, Other Abiotic Effects NR0c-66
Although the Staff now predicts that local taxes probabl'g )

would compensate for increased public services needed for the !
l

construction work force, their reasoning here seems to omit any

consideration of Public Law 81-874, which supposedly will

provide federal aid to the school system (Section 4. 4.5) . The

Staff fails to consider the socioeconomic effect of possible

suspension or cancellation of these federal funds. In Section

4.5.4 (not Section 4.5.4.4, which does not exist) , tax revenues

are only " estimated"; here in Section 10.1.1.4, the Staff

hypothesizes " additional compensation to the local

communities," without any attempt to specify where this

additional revenue would come from.
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SECTION 10.1.2.1, Terrestrial Biotic Effects

tQR DC-61 As in Section 10.1.1.1, the Staf f's use of numbers here

seems designed to characterize the change as insignificant,

rather than adequately to assess the change in impact. The

Staf f admi ts that permanent disruption of plant and animal lif e

would increase " proportionately," or by about 50%. Labeling

the land and biota affected as "less than 1%" of similar Oak

Ridge reservation land only serves to obscure this

environmentally significant increase. Add i tionally , it is

unclear whether, by 1%, the Staff is referring to the increase
1
'or the total of the affected wildlife. How many endangered

birds (see Section 2.7.1. 2. 2) are possibly nesting in or nearby
;

this permanently disturbed increased area? Neither the Staff
l

I
| nor the Applicants can answer this question without more
|

comprehensive data and analysis. |
-

|

SECTION 10.1.2.2, Aquatic Biotic Effects

NR O C-6 6
Why has the Staf f changed the method for estimating the

3
j excavation impact here, from a 20,000 m volume to a 63,000 |

|
|

ft area? The Staff must state this impact in both cubic

meters and square feet, or otherwise indicate the increase or

change in impact here, rather than concealing the impact by

this descriptive modification. Additionally, the Staff's

| assertion that cuch disruption by dredging and filling is

" temporary" is supported in Section 4.4.2 only by the

N-124



:

|
-62-

speculation that aquatic life will " rapidly colonize the new NR0c-6B

rock substrate." The inadequate analysis based on insuf ficient

data in Section 4.4.2 calls into question the Staff's
conclusion that excavation impact has not significantly changed

since the FES.

Regarding entrainment, if calculations cannot now be NRDC-69

exactly made for changes in river flow, how can the Staff

accurately calculate the maximum loss of plankton and drift
invertebrates, or conclude this loss is not detrimental?

Again, this conclusion is not supported by sufficient data in

either the FES or the DES. More data must be given to justify

the 2.2% maximum loss and its characterization as
environmentally acceptable, especially given the destruction by
entrainment of 100% of the aquatic life (Section 5. 3.1. 2) .

NR oc-10The speculative conclusion that fish will be able to avoid
thermal discharge is not substantiated by data in the DES.

Neither has the Staff adequately analyzed the potential harm

under abnormal flow conditions, e.g. abnormally high plume

temperatures. The greatest threat of thermal discharge, to the

striped bass (present in major numbers) , is insufficiently

explained both here and in Section 5.3.2.2. How will the

Applicants' " commitment" to restrict thermal releases be

enforced? What of this " commitment" during an emergency

situation? How is the necessity for thermal restriction

decided, and by whom? The Draf t NPDES Permit only calls f or

N-125
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NRDc-10 "no significant impact" and " minimal impact" (Part III, S M) to
|

the striped bass, and provides for no biological sampling.

Staff's reliance on this "draf t" does not ensure adequate |

protection for the striped bass.

SECTION 10.1.3, Radiological Effects
1

NROC-71 This section must be revised to reflect our comments on l

relevant DES sections, including Sections 5.7, 7, Appendix D

and Appendix J.

SECTION 10.2.4, Decommissioning

tgRoc-13. In Sec tion 10. 2. 4.1, the Staff states that, to date "no

unacceptable impacts have resulted from reactor

decommissioning." What is the meaning of " unacceptable" here?
:

At what level of risk, degree of exposure, or cost does

decommissioning become unacceptable?

SECTION 10.2.4.2, Decommissioning Alternatives

N E O C-13 Regarding the SAFSTOR alternative, the removal of

assemblies and radwaste would entail similar or greater

safeguard procedures, safety considerations, and costs as

during plant operation. Any " safe storage" involves such high

risk that every endeavor should be made to minimize that risk

by careful evaluation and planning. The Staf f's discussion is

too speculative and conditional to allow such evaluation.

N-126



. - _ _ - _ -

-64-

|
|

!

Many assumptions and conclusions are unsupported here by NROcd4 |

|
adequate data. What is the basis for the exposure model used |

! l

in 12, and why is the 2000 hours assumption " conservative?" In |
l

13, Staff fails to consider multiple years of exposure and the |

resulting cumulative effect. The deferral of evaluating ;

disposal of long-lived radionuclides has no rational basis.

The Staff admits this serious disposal issue "is being

considered," but denies the public an opportunity to review and

comment on this issue,

j In the ENTOMB discussion, no reason is given for finding a N R O C- 13'

100- or 150-year entombment period reasonable, and no analysis

is provided of the difficulties and costs of safeguarding

removal of fuel assemblies and wastes as well as protecting the

entombed remains. The DECON discussion is similarly vague and

nonspecific. Note that no " deep geologic disposal facility"

currently exists for disposal of long-lived radionuclides (11,

page 10-6) .

SECTION 10.2.4.3, Environmental Impacts

Although the Staff attempts to compare impacts here, the NROc-16

comparison f ails due to the Staf f's reliance on unknown or

conjectural factors, such as the volumes of waste, amount of

land needed, site and size of disposal facilities, or costs and

viability of " continued security" at the low-level waste burial

grounds. In fact, no provision is given for how these security
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1

NR06-16 costs might be " shared with the many other users" of the

grounds. No specific data is provided; the entire discussion

is merely speculative, what is the actual level of exposure

designated as ALARA? Does it depend on regulatory standards

that may change according to the political climate?'

4

SECTION 10.2.4.4, Experience

(VR0c-1] The most significant fact regarding the decommissioning of

Fermi I is omitted from the Staff's discussion here: Fermi I

was shut down due to a reactor failure that nearly resulted in

unprecedented disaster.

As with the NUREG-0586 report, the Fermi I exposure data

should accompany any meaningful public review and comment

regarding decommissioning experience.

SECTION 10. 2. 4. 4, Experience

A> ROC-1 B This section should be updated to reflect the current

disposition of the Fermi i primary sodium and whether or not it

will be used at the Clinch River Reactor.

i

SECTION 10.2.4.5, Cost !
!

NR0t&19 The Staff has f ailed to provide adequate details to

substantiate its discussion here. Givern the significant i

design differences between Fermi I and CRBRP, comparisons of

costs between these plants are marginally helpful at best.

Additionally, this section does not compare the costs, risks,

ef fects, and benefits of possible alternatives.
N-128
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SECTION 10. 3. 4, Replaceable Components and Consumable Ma te r ials (g[y,,go

What is the significance of the " uncertainties in the fuel

recycle philosophy?" Does this " uncertainty" reflect the

current opinion, shared by many LMFBR experts, that CRBRP would

not even " breed" fuel and thus fail as a demonstration facility?

SECTION 10.4.1.2, Benefit Cost - Electrical Eneroy Produced pQD4- 31

Why does the Staff assume the Applicants' estimate of an

average annual capacity factor? The Staff must provide an

independent analysis of CRBPP generating capacity, not parrot

the Applicants' figures.

|
.

SECT ION 10.4.1.3, Research gpoc.0As

|
If the Staff cannot accurately estimate the capital cost of

i

| CRBRP construction due to unknown research and development

| expenditures in Section 9.2.5 (page 9-10), why can it estimate

research and development costs here? These assertions are

unsupported by meaningful data.

!

SECTION 10.4.1.5, Employment and Payroll NR06-03

These " expectations" do not address the real possibility of

payroll being cut off by plant termination / deferral, in either

the construction or demonstration (operation) period. The data

in Table A10.1 and analysis here should reflect that

possibility. _
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TABLE A10.2, Summary of Environmental Costs, CRBRP

AJRDLd31 Overall, this table does little more than summarize the

Staff's foregone conclusions regarding environmental costs,

based on inadequate evidence and superficial analysis, and

betrays its bias towards a finding of environmental

acceptability of CRBRP.

f) ROC-Of For example, this table concludes that "no nesting !
|

activities have occurred" for the bald eagle, a conclusion not j
1

supported by the mere lack of observance of nesting. No detail

is provided in Section 2.7.1.2.2 to indicate the extent or

method of search for nesting. Given the observance of bald |

eagles on the site, the impact could continue to be significant

on nearby eagle nesting even if a conclusion of no nesting |

onsite was made later, based on as yet unperformed further

studies. The same is true for the other four

I threatened / endangered bird species observed on the site.

SECTION 10.4.2.2, Monetary Costs

fdRDC-$6 This section is inaccurate and incomplete in several

respects. First, the estimated cost for the CRBRP plant is no

longer current. Secondly, the Staff has failed to include the

costs associated with the CRBR fuel cycle. For example, DOE

has included in its proposed FY 1984 budget $250 million to

purchase plutonium from the proposed Barnwell Plant to fuel the

Clinch River Reactor. Estimates of the entire cost of the

Clinch River Breeder Reactor program including the fuel cycle

have ranged as high as $6-9 billion.
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SECTION 10. 4. 3, Benefit-Cos t Summa ry p Q DC'6 "

The Staff's lack of understanding of true benefit-cost

assessment is apparent here. Factors are not weighed and

assigned reasonable cost values for comparison; instead the

Staff reaches its conclusions using generalized expressions

such as "significant impact," "more expensive," and " acceptably

low" risks versus " detrimental ef f ects" of relocacion.

SECTION 11.1.7, Site Suitability gjgpC.gg

The Staff says there are no changes from the 1977 FES

discussion on site suitability. How can this be known if the

Staff has not examined new meteorological data? See DES at

Section 6.1.3.

SECTION 11.2.15, Frequency of Heavy Fog
NR DC-8R

What is the effect of the increase in heat dissipation and

blowdown (Section 3.4.1 at 3-5) ? Couldn't this increase both

the frequency and the density of the 34+ average annual days of

fog in the area? What is the effect of fog on the risks

associated with commuter traffic? In Sections 11.5.12 and

11.5.13 the Staf f speculates about the ef fect of atmospheric
I plumes and fogging. In Section 11.5.12, Interaction with

Atmospheric Plume from ORGDP (Oak Ridge Gaseous Diffusion

f
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|
I

h)R DC-89 Plan t) , the Staff asserts a "very low probability" for )
!

interaction of CRBRP plume and the ORGDP plume with a " south or j

southeast wind," but leaves in doubt the possible combined I

effects of these plumes with winds from the opposite

direction. Are the plumes comparable in size? In Section

11.5.13, Fog on Route 95 and Bear Creek Road, the Staff

responds to a comment by the City of Oak Ridge by stating that ,

1

"the effects of fogging on Route 95 would be similar to those

for ORNL, except where the highway crosses the river, when the
.

!

"value for Melton Hill Dam" is more appropriate. No value for

Melton Hill Dam is given. As the town of Oak Ridge pointed
!

out, "these roads carry significant traffic loads during the

hours of probable fogging, and effects of fogging on these

highways should be considered." (A-41 of 1977 FES) The Staf f

l

also speculates that Bear Creek Road "probably would sustain no |

impact from the CRBRP cooling towers," but provides no support I

for this statement.

SECTION 11.2.16, Unfavorable Meteorology (NRDC, A-52 in FES)

(Atoc-90 The Staff has dropped its assertion in the FES that, for

1-2 hour time periods, atmospheric dispersion at CRBR may be as

f avorable as at other sites (or, may not be less f avorable) .

The Staff should' explain why it has withdrawn both this

assertion and the proposed SER evaluation of atmospheric

dispersion. Now the Staff has retreated to a lesser standard,

N-132
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URDCdTOthat CRBR has " comparable" dispersion to other nuclear power

plants in the northern Appalachian region of the country. That

is not the issue. The issue is whether sites with

substantially better atmospheric dispersion factors are

available, and the Staf f must pinpoint with precision what

these f actors are f or both CRBR and other available sites.
Discussion of dispersion in the FES is left otherwise

unchanged (FES a t page 11-5, t 1-3) , and the Staf f relegates

atmospheric dispersion to only "one of the factors," to be

considered, denying its relative high importance. We believe

this treatment of atmospheric dispersion is inadequate given

the potential magnitude of radioactive releases at the plant.

There is no discussion of dispersion of accidental releases

here, or of how such releases would be dispersed differently
<

than routine releases.

SECTION 11.6.7, Enforcement of Monitoring Programs N R OC-91

We note the continuing refusal of the Staff to discuss this

critical issue. There continues to be no discussion of NRC and

EPA's enforcement programs in sufficient detail to ensure

adequate monitoring and strong enforcement. The need for

radiological monitoring is even more important than before,

given the increased awareness of the potential for accidents

following TMI, the increase in number of fuel shipments,

uncertainties in methods for release of noble gases, and other

changes in reactor design and estimated emissions.
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|
i

SECTION 11.7.12, Seismic Considerations

! WDCSE The Staff had " determined" the appropriate Safe Shutdown
i! Earthquake (SSE) in the 1977 FES, but now retreats to a

i

| position where the SSE is only " proposed," and states that the
I " appropriateness of this earthquake characterization is under
'

review." The decision is therefore being postponed until
|
lpublication of the Safety Evaluation Report, thus denyingi
1

|
public comment or review and avoiding evaluation of the,

" serious risk to the public or environment" that could result
from earthquakes. (Where is the discussion of past4

i |

| earthquakes?) There is no change to the VIII intensity limit
but, as NRDC has stated before, a horizontal ground

acceleration value of 0.4 is more reasonable than the 0.25
I

value proposed by the Applicants.
I
i

l

r

,

L

4
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APPENDIX D, Environmental Effects of the CRBRP Fuel Cycle and

Transoortation of Radioactive Materials |

SECTION D.1, Introduction

There is a significant omission in the introduction which hAOC 93 -

has major impacts on the environmental considerations discussed

in the remainder of Appendix D. This omission is the failure

of the Staff to discuss the availability of plutonium to fuel

the Clinch River Breeder Reactor prior to establishment of the
a

closed fuel cycle as described in Figure D.1, page D-3. It is

NRDC's contention that there is insufficient plutonium to fuel

|
the Clinch River Breeder Reactor even during its initial 5-year |

f

demonstration period. As a consequence, the Clinch River- 1

Dreeder Reactor will be unable to demonstrate its programmatic

I objectives during this period. Prior to 1977, it was thoughto

':
that the fuel for the Clinch River Breeder Reactor would be

|

| obtained by reprocessing commercial spent light water reactor
!
! fuel in the Barnwell facility. As noted by the Staff on page

D-2, at the present time there appears to be little prospect

for commercial operation which could support the CRBRP fuel'

cycle requirements in the near future. Prior to approximately

1981, the Department of Energy believed it could obtain the

CRBR fuel requirements for the initial core and the-initial

reloads from the DOE fuel grade plutonium stockpile, which is

now approximately 17-18 metric tons. As a consequence, the

heterogeneous core was designed to be fueled with f uel grade.

plutonium from this stockpile.

|
,
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UROC-93- As a consequence of weapons demands set forth in the

October 1980 and the March 1982 Nuclear Weapons Stockpile

Memo randa , the Department of Energy has decided to divert as

much of the 17-18 tons of fuel-grade plutonium as possible into

the nuclear weapons program. As a consequence, there will be

very little, if any, fuel-grade plutonium from the DOE

stockpile available to fuel the Clinch River Breeder Reactor in

the late 1980s and none in the 1990s. It is likely there will

not be enough plutonium even to construct the initial core

loading for the Clinch River Breeder Reactor. The Department

of Energy is now once again looking for alternative sources of

plutonium to fuel the Clinch River Breeder Reactor. See, for

example, the testimony of Deputy Secretary of Energy W. Kenneth

Davis before the Senate Committee on Government Af f airs,

Subcommittee on Energy, Nuclear Proliferation and Government
!

Processes, September 9, 1982. ,

l
In NRDC's view it is highly unlikely that the Barnwell

Plant will ever be operated; therefore this is a very unlikely

source of plutonium to meet the needs of the breeder program.

The Developmental Reprocessing Plant will not be available as a

source of plutonium until after the scheduled five-year

demonstration period of the Clinch River Breeder Reactor. It

now appears highly unlikely that the necessary plutonium will

be obtained from foreign, e.g. British, sources. If plutonium
,

for the first core and initial reloads of the Clinch River
,
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Breeder Reactor is obtained from any source, which NRDC OROC 43

believes is unlikely, the most likely source will be utilizing

j one of the existing defense program reprocessing plants, either

at the Savannah River Plant or the Hanford Reservation to

process commercial spent tuel. There is funding in the defense

program budget to design a head-end facility for installation

a t one of these plants to enable DOE to utilize existing

defense program processing plants to reprocess commercial light

water reactor fuel.

These facts have two significant consequences in terms of NRoc 94

I the calculations and results set forth in Appendix D. First,

! the Staff has underestimated the dose consequences associated
|
! with plutonium release, due to their failure to utilize the

appropriate plutonium isotopic concentrations associated with

j high-burn-up of light water reactor fuel and recycled MOX.

Secondly, the emissions, particularly from the reprocessing

|
operations assumed in Appendix D, are orders of magnitude

smaller than the actual emissions experienced at the existing

DOE reprocessing plants, particularly the F separations area at

the Savannah River Plant (see discussion below) .

Table D.1 at page D-2 understates the plutonium loading in

the CRBRP if the initial core plutonium is obtained from

commercial plutonium sources rather than the DOE stockpile

(since DOE stockpile use seems unlikely, as indicated above) .

Figure D.1, page D-3, fails to indicate the source of the

initial fuel loading and at least the first few reloads of the
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DADC-94 Clinch River Breeder Reactor. Furthermore, since the

facilities identified on this page are hypothetical, it is at

least conceivable that the Clinch River Breeder Reactor, if it |
|

operates at all, would operate on an open rather than a closed

fuel cycle. The implications of this fuel cycle alternative

also should be discussed by the Staff.

On page D-4, paragraph 4, the Staf f states that an analysis

of the conservatively predicted environmental impact from the

fuel cycle associated with the CRBR and the transportation of

radioactive materials between the supporting fuel facilities is

provided in this Appendix. As indicated by our comments above

and below, this analysis provided by the Staff is f ar from

conservative.

'

i

SECTION D.2, Environmental Considerations

NRDC-qf Table D.3 on page D-6 is incorrect with regard to the

plutonium and uranium loadings of the CRBR in that it is based

on the use of fuel-grade plutonium rather than reactor-grade

plutonium as a source of plutonium for the Clinch River Breeder
|

! Reactor. The same comment applies to Table D.4 on page D-7.

In Table D.4 the radiological effluents associated with

reprocessing are grossly non-conservative when compared to the

effluents from the F Separations area at the Savannah River

Plant. See, for example, C. Ashley and C. C. Zeigler, " Release

of Radioactivity at the Savannah River Plant 1954-1978", DPSPU

75-25-1, February 1980. The Staff, for example, has assumed a,

|
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retention factor (defined as the ratio of plant input to the DROC 46~

total environmental effluent of all plant sources) for

plutonium which is one order of magnitude larger than that

experiences of the F separations area for atmospheric releases

in recent years, and two orders of magnitude larger than the

average experience over the history of the F separations
!

plant. Similarly, the Staff assumes zero liquid effluents

whereas the F separations area at the Savannah River Plant has

released substantial curie amounts to seepage basins which in

turn are sources of liquid effluents streams which have

produced offsite releases.

SECTION D.2.1, Fuel Cycle Impacts

Page D-8. What is meant by the term " time frame of NROC"Nh

interest" for CRBRP?

SECTION D. 2.1. 2, Core Fuel Assemblie s

On page D-9 the Staff states "the DOE assessment NROC-9]

conservatively used as a cleanup factor (the inverse of the

retention factor defined above] of 1.25 E-8 (two orders of

magnitude lower than theoretical) and the Staff finds this to

be an acceptably conservative approach." These same

filter banks are utilized at the Rocky Flats Plant. Since the

Rocky Flats Plant is in operation, whereas the SAF is a

hypothetical plant, it would appear more appropriate to use a

cleanup factor that is representative of a real operating plant

rather than a theoretical one. NRDC believes that the Staff's

.
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~

hX&DC-91 assumed cleanup factor of 1.25 E- is nonconservative in

this regard, particularly in light of accidental plutonium

releases which have exceeded routine releases at Rocky Flats.

The isotopic concentrations in Table D.5 at page D-10 are

nonconservative for reasons stated above. Similarly, the curie

release assumptions in Table D.6 are nonconservative both

because of the Staff's use of a nonconservative plutonium

isotopic concentration and a nonconservative assumption with

regard to the cleanup factor. The Staf f should compare the

radiological ef fluents associated with f abrication at the

Kerr-McGee Plant of the initial core and for several reloads of

FFTF fuel against the assumptions used by the Staff to estimate l

I
'

the effluents from the SAF lines.
.

SECTION D . 2.1. 3.1, Developmental Reprocessinc Plant (DRP)

NRDC-96 As indicated above, NRDC believes the use of the Savannah

River Plant would be appropriate and more conservative with

regard to estimating the environmental effects of reprocessing

fresh fuel for loading in the CRBRP and recycled fuel. The

Staff has failed to provide any basis for its view that the

retention factors associated with environmental effluents from

the developmental reprocessing plant will be orders of

magnitude superior to those currently being achieved by the

Applicants at the Savannah River Plant and F Processing

Canyon. On page D-12 the Staff's understanding that 12% Pu-240

is the likely candidate for CRBRP fuel is no longer correct, as
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indicated above. The plutonium isotopic concentrations in LMR O(48

Table D.7 at page D-13 are in error and nonconservative for

reasons stated above.

SECTION D.2.1.3.2, Alternative Reprocessing Plants

The statement at page D-14 that "the Staf f understands that NROC-99

these design parameters would be applied to any of the DOE

alternatives in the event that one is selected instead of the

DRP for reprocessing CRBRP fuel" is incorrect. It is obvious

from an analysis of the releases of radioactivity at the

Savannah River Plant (see DPSPU 75-25-1) that this statement is

false. The plutonium source term, for example, should be one

to two orders of magnitude larger than the source term listed

in table D.8. At page D-14, the Staff states that the impacts

of all releases from these plants (Hanford and Savannah River],

including atmospheric releases and liquid releases, have been

very small as indicated in the reference documents. This

statement is factually incorrect.

SECTION D.2.2, Waste Management Impacts

The discussion of waste management impacts associated with hM2 b C-100

the CRBRP fuel cycle are incorrect and nonconservative due to

the Staff's failure to consider the actual impacts from DOE

defense program reprocessing plants. The Staff should examine

the solid waste streams associated with the SRP F separations

area. Similarly, if the fuel for the Clinch River Breeder

I
,

|

|
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MR pc- 100 Reactor were reprocessed at the Savannah River Plant or the

Purex Plant at Hanford there is no assurance that the noble

gases would be bottled. Likewise, one would also anticipate

that the iodine releases would be larger than those assumed by

the Staff.

At pages D-20 and D-21 the Staf f should explain f ully the

basis for their assumed releases from the federal repository
|

rather than simply citing unpublished EPA criteria. The Staff
!

has provided no analysis to support the view that the proposed

EPA criteria can and will be met. The Staff should analyze the

proposed action, instead of licensing criteria. For example,

at page D-21 the Staf f should indicate the basis f or the

estimate of 6 x 10-5 Ci/yr from a repository in salt. The

Staff should explain how they calculated that the release of

-0this level is only 7 x 10 person-rem. Given that much of

the activity is transuranic, why has the Staff limited its

examination to whole-body rather than include internal organ

doses? All of the underlying assumptions behind these

! estimates should be set forth in the EIS.

gggoc.101 SECTION D. 2. 4. 3, Dose Commitments f rom Fuel Reprocessing

The Staff should explain more fully the underlying

assumptions behind the calculations presented in this section.

Given that the bone' surface dose is controlling with respect tx)

the CRBR site suitability source term analysis, the Staff

l-
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should also present the bone surface dose. In this regard it N R O& loa.

should be noted that the current Staf f estimates of the bone

surface dose associated with fuel reprocessing operations may

be in error by many orders of magnitude. There would be a

one-to-two order of magnitude error due to Staff's use of

nonconservative source term assumptions with respect to the DRP

rather than the Savannah River Plant F separations area. There

would be another error by a factor of 5 to 6 due to the

nonconservative assumption by the Staff with regard to the

plutonium isotopic concentrations. There would be another

error by a factor of approximately 4 or 5 due to the Staff's

use of the bone rather than the bone surface as a critical

organ and the use of ICRP-2 dose models rather than ICRP-30

model assumptions.

SECTION D.2.4.5, Dose Commitments from Transportation NROC 191

The Staff should explain more fully the basis for the

estimated 24 person rem dose commitment from transporting CRBR

fuel. For example, it is unclear what the Staff assumed for

the spent fuel cooling time prior to transporting the spent

CRBRP fuel.

Table D.4, page D-7, footnote B refers to values which

would be zero or negligible by comparison. The Staff should

indicate what it considers " negligible" and what values are

being compared against. The values in the table do not include

1

i
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NR DC.-10A, any uncertainty limits. This is particularly important with

regard to the waste management entries. The Staf f must discuss |

the uncertainties associated with the radiological impacts from
i
'

management of the CRBRP fuel cycle high level and transuranic

wastes.

|

|

!

l
i

i

k
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APPENDIX E, Safeguards Related to CRBRF Fuel Cycle and U R Dc-lO3
Transportation of Radioactive Materials

I

l
SECTION E.1, Introduction

To begin with, NRDC does not believe that the Staf f is

applying the appropriate criteria to judge the adequacy of

safeguards systems at the CRBR and its f uel site. Safeguards

measures are of two types, physical security and material

control and accounting. Physical security measures are

essentially preventative. Their specific purpose, as set forth

in 10 CFR 73, is to provide a high degree of assurance that

there will be no theft or diversion of material or sabotage of

the f acility at which the material is used. The appropriate

criterion in this regard is a high degree of assurance, not

reasonable assurance as suggested by the Staf f on page E-1

( under its general safeguards criterion number 3.

The primary role of material control and accounting (MC&A)

should be to provide continual cognizance of the status of

nuclear material in a facility. Material control should

provide a timely detection capability that activates the

physical protection system to prevent a covert theft or

diversion of nuclear material or that initiates response forces

if thef t or diversion has already occurred. Material control

plays a primary safeguard role in rapid assessment of losses or

alleged losses. Material control also should provide assurance

N-145
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NROC-103 concerning the safeguard status of material during the interval

between physical inventories.

The primary role of material accounting is to provide

long-term assurance that material is present in assigned

locations and in correct amounts. Through its measurement

records and statistical analysis, material accounting should

provide a loss detection capability to complement the more

timely detection capability provided by material control and

physical protection. Material accounting plays a primary

safeguards role in the accurate assessment of losses or alleged
I

losses. Thus ef fective material control and accounting is an

essential component of the safeguards program designed, in
i

part, to deter and detect diversion. ;

J

Effective material control and accounting procedures are

necessary to provide assurance that physical protection systems

have been effective in preventing theft or diversion. This

assurance cannot be provided by the physical security system !

alone. In sum, to be effective, safeguards, among other

things, must be capable of providing both timely and accurate
I

information on the status of nuclear material and facilities.

This cannot be provided without an adequate material accounting

and control program as well as an adequate physical security

program. Physical security is not a substitute for an

inadequate material accounting program. Both adequate physical

security and adequate MC&A are essential. The Staff is in

N-146
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error in asserting the.second general safeguards criterion on D R Oc 2. 7:

page E-2 that a proposed safeguards system is adequate if it is

only "likely to detect attempts at sabotage, theft or

diversion."

SECTION E.2, Safeguards Design Basis Threat

SECTION E.2.1 NRC-DOE Threat Comparisons Ng oc.go. ;

The NRC Staff has incorrectly stated that the NRC and DOE

design basis threats are similar. The NRC internal threat, for

example, allows for a conspiracy of insiders. This is

significantly larger than the design basis threat assumed by
DOE, which does not provide for collusion with regard to

internal threat. More importantly, both the NRC and DOE design
i

basis threats with regard to the external threat are smaller

than that assumed by DOD for protection of nuclear weapons and
,

inuclear weapons material. The Staff must explain in detail the
'|

similarities and differences between the NRC, DOE, and DOD !

threat definitions and the significance of the differences.

SECTION E.2.2, Summary of NRC Design Basis Threats pyg o4.j t .

Again, the NRC Staff has understated the criterion for

judging the adequacy of a physical security system by leaving
out the phrase "with a high degree of assurance" in the third i

from the last line on page E-3 and in the third line on page
;

E-4.
!

|
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SECTION E.3, DOE Safeguards for Plutonium Conversion

gyRpc-106 SECTION E.3.1, Physical Security System Description
In the second paragraph under this section, on page E-4,

the Staf f states that "during the first five years of CRBRP

operation, plutonium for the core fuel would be obtained from

DOE stockpiles." This statement is not true, as discussed in

our comments above on Appendix D, In tr oduc tion . Again we refer

the Staff to the testimony of DOE Deputy Secretary W. Kenneth

Davis and Under Secretary of State Richard T. Kennedy before

the Senate Committee on Government Affairs, on September 9,

1982. Furthermore, in this section the Staff has failed to

analyze the adequacy of the safeguards systems at the existing

DOE facilities that may be involved in the CRBR fuel cycle.

There is ample evidence, for example, in GAO assessments of

these f acilities that the safeguards programs at these DOE

facilities are not adequate. A resurrection of the general

types of intrusion detection systems (def enses and security
clearances) does not assure that the appropriate physical

security criterion is being met. The Staff cannot rely on

assurances by the Applicants that the physical protection

system at these DOE facilities is adequate any more than they

can rely on the PSAR for assurance that the CRBRP will be built

safely. The Staff must make its own independent analysis of ,

the adequacy of these physical security systems. The Staff

should identify in this section each of the independent

analyses of the DOE physical protection systems including the
|
,

,
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analyses by the Staff and discuss the types of problems that NR DC-106

these facilities have experienced. In particular, the Staf f

should focus on the GAO critiques of the safeguards programs a t
the DOE facilities.

SECTION E.3.2, Material Control and Accounting System

Description
NRO4 101

The Staff asserts on page E-5 that "the MC&A system, in

conjunction with the physical security system, would provide
capability to detect and deter the illicit diversion of

plutonium and would provide assurance that no diversion has
1

occurred." The Staff has provided no supporting analysis which

j could serve as a basis for this conclusion. Furthermore, as
1

indicated above, NRDC and, we might add, the NRC Staff believes

that material control and accounting must be adequate in its

own right and that one cannot rely on physical security as a
substitute for material control and accounting, and vice
versa. At page E-5 and E-6 the Staff states that physical

inventories would be performed on a bi-monthly basis. DOE

stated that the limit of error on a one-month material balance
for facilities of this type would be about .5 % of throughput

j and that the limit of error for a two-month balance should be a
slightly lower percentage of throughput. The Staff has

provided no supporting evidence or evaluation to serve as a

basis for accepting the DOE conclusion. DOE's conclusion may

N-14 9
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Even if DOE's estimateNSDC 101 be in error by a f actor of 10 or more.
were found to be correct, the Staff has provided no basis for a

view that these inventory dif ferences are adequate in light of

the primary role of material accounting to provide long-term
assurance that material is present in assigned locations and in

correct amounts. Furthermore, there is no discussion and no

basis for assuming that the material control procedures at this

facility are sufficient to ensure timely detection of the theft
or loss of special nuclear materials. On page E-6 the Staff

states that " safeguards for the conversion facility would

include a prompt accounting system . ." There is no.

discussion of the feasibility of implementing such a system at

the conversion facility and, equally important, no discussion

of whether such an accounting system would in fact be

provided. With regard to the first, it is not enough simply to
note that R&D is being conducted; and with regard to the last,

it should be noted that there have been studies by DOE

consultants, for example by Pacific Sierra Research, that

indicates that most advanced safeguards systems that have been

developed by DOE and others are simply never put in place in

DOE facilities due to lack of funding or desire to improve the

safeguards at the DOE facilities.'

(

NRC Assessment of Plutonium Conversion Safeguards
MR OC-10g SECTION E. 3.4,

This discussion is conclusory in nature and lacks any
|

analysis to support the conclusions. Furthermore, as discussed
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above, the wrong criterion is applied, i.e., " reasonable NR DulOS

assurance" instead of a high degree of assurance, and there are

| no criteria set forth that define whether the detection occurs
in a " timely manner". The Staf f also states that the

communication systems would enable onsite and offsite forces to

respond in a fashion to deter and prevent attempted adversary
actions. The inference here is that the Staff believes it is

acceptable to rely on the response of outside forces for

determining the adequacy of a physical security system. Surely

this is not the case at either Hanford or the Savannah River
Plant. The Staff asserts that the safeguards systems at this

facility could assure that risks from the design basis threat

are no greater than at other currently operated U.S. nuclear

facilities handling significant quantities of SNM. The S taf f

should provide a basis for this conclusion and, if it is true,

a basis for the underlying assumption that the safeguards at

the existing facilities, for example at the Savannah River

Plant, are currently adequate. NRDC, and apparently GAO,

believes that they are not adequate.

SECTION E. 4, DOE Safeguard System for Fuel Fabrication

i Facilities

The same comments made with regard to the DOE safeguard b)ROCe1Ff

system for plutonium conversion apply here as well and will not

be repeated.
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SECTION E.6, DOE Safeguard System for Reprocessing
|

6JROC 110 Again the same general comments made previously about

plutonium conversion apply to the reprocessing operations and )

will not be repeated here. On page E-12 it is stated that "for

a yearly material balance, the accounting system limit of error

is stated to be in the range of 0.7 % of the throughput of the

DRP. This is equivalent to seven kilograms of plutonium per

year based on the annual CRBRP discharge rate of one thousand

kilograms of plutonium. First, it should be noted that the use
1

of a limit of error based on a percent of throughput is not a

statistically valid basis for a material control and accounting j

l

program. We are surprised that the NRC Staff has accepted this |
1

in light of the analyses that precipitated the ongoing nuclear
i

Imaterial control and accounting rulemaking currently in

progress at the NRC. Second, recording the cumulative
i

inventory difference on a yearly basis when the inventory '

period is monthly, bimonthly, or semiannually, is also an

invalid measure of the material accounting uncertainty. Third,

the Savannah River Plant in the first half of FY 1981 had a

plutonium material inventory difference of 13.8 kg, which

greatly exceeds the .7 % throughput limit referenced here.

Finally, as noted previously, the Staf f has provided no basis

for the conclusion that a prompt accounting system will
1

actually work, that it will be put in place by DOE, or that it

will meet the requirements of an adequate material control and

accounting system and provide timely detection.

N-152 ;
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|
SECTION E. 6. 4, NRC Assessment of Reprocessing Sa f egua rd s NR Ov111

As noted previously with regard to plutonium conversion
,

I safeguards, the NRC Staff must provide an analysis of how they
!

reached the conclusions presented here.

As a separate matter, the DRP is not scheduled to operate

until 1995. The plutonium required for the initial loading and

5-year demonstration period of the CRBR cannot be provided by

; the DRP or the existing DOE stockpile. The Staf f has provided

no basis for a conclusion tha t a prompt accounting system will

, be operating and in place in time to provide adequate
|

| accounting of the fuel needed to fuel the Clinch River Breeder

Reactor during its initial five-year operating period.

I
i

|
'

SECTION E.8, Transportation Safeguards ggoc.11:1
l

The Staff has failed to discuss the differences between the

| safeguards implemented by DOE and those required of NRC

| licensees. The Staf f should discuss these dif ferences and

indicate whether the CRBR fuel cycle will be required to meet

the requirements of NRC licensees.
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APPENDIX J l

NRou113 SECTION J.l.1, Design Basis Accidents

In Table J.1, on page_J-2, the Staff compares the doses

associated with design basis accidents from CRBRP against those

of several light water reactors. With respect to each CRBR !

dose calculation in Table 7.2, the Staf f should explain in
!

detail the nature of the similarities between the light water

reactor accidents and the CRBRP accidents that support using

the dose calculation from light water reactor accidents to

validate the dose for the respective CRBR accident. With

respect to each CRBR dose calculation, the Staff should

identify each difference between the respective CRBR and LWR

accident scenarios and explain why these differences would not

significantly affect the conclusion that "the recorded values.

appear to the Staff to be reasonable." With respect to the i
1

doses for the CRBRP, the Staf f should display all the .I

assumptions used in these calculations. Furthermore, since l

bone surface is the critical organ, the Staf f should report

bone surface dose rather than the bone dose and should do these

using current metabolic and dosimetric models rather than

models based on ICRP 2. ;

NROD11YSection J.l.2, Evaluation of Class Nine Accidents ;

On page J-3, the Staff-states "as discussed on pages 7-2

and 7-7 of the FES, requirements for the prevention of severe '

accidents will be imposed on the CRBRP design to insure that

N-154-
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initiation of core disruptive accidents is made very NRODtid
improbable." The Staff should quantify what is meant by the

term "made very improbable." In the preceding paragraph,

reference is made to core-wide fuel failures as exemplified by

propagation of local fuel faults. Is the reader to understand

that the Staff's view is that core disruption requires

" core-wide fuel failure," or would partial core fuel failure

constitute core disruption, in the Staff's view?

At the bottom of page J-3, the Staff concludes that LOHS

~4events have a frequency of less than 10 per reactor year.

The Staf f should set forth in detail the analyses they relied
,

| upon to reach this judgment and cite the references that were
,

used. Furthermore, the Staff should explain why they believe

that the systems in the CRBR are sufficiently similar to those

of a LWR that the LWR reliability figure can be utilized here.

The Staf f should explain whether the numbers f or the LWR were

obtained from WASH-1400 or from some other analysis and should

cite references. The Staff should explain fully how common

cause failures and other multiple failures were factored into

~4
the Staf f's determination of the 10 per reactor year i

probability. At the top of page J-5, the Staf f claims that NRDc-115F '
1

this estimate is also based on the achievement of high !
l

reliability in final design and operation through an effective

reliability program. The Staff should explain where this

reliability program is documented, identify each of the

_ l

1

|
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NR0c-11Jrcomponents of "an effective reliability program," and explain

the basis for the Staff's view that such a program can and will

be effective.
1

NROC-116 On page J-4 the Staf f indicates that it believes an

-5unavailability of less than 10 per demand can be achieved

for the overall shutdown system of the CRBR, leading to a

combined frequency of degraded core accidents of less than

~4
10 per reactor year. The Staff should explain what

estimates it is using for the unavailability of the overall

shutdown systems for a light water reactor and where this

reliability analysis is documented. The Staff should set forth

the basis for its conclusion in detail, indicating what

documents it relied upon in reaching its conclusion that,

considering common cause failures and multiple failures, the

reliability of 10~4 per reactor year can be achieved for the

CRBR. Staf f should indicate what analysis it is relying upon

for its conclusion that the systems in the CRBR design will in

fact detect fuel f ailures and f aults suf ficiently rapidly and

with a sufficiently high reliability to insure that fuel

f ailure propagation will not occur.

N R DC-11} On page J-5, the Staff concludes that the overall combined

probabilities of each of the core disruption initiating events

-4is estimated to have a net frequency of 10 per reactor year

or less. The Staff should indicate the basis for this

conclusion. Given that the Staff is summing over initiators,

~4
| each of which has roughly the same event frequency of 10
l

l
!

!

!
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per reactor year or less, it appears to NRDC that the sum USDO Ill

should have a higher frequency than any of the individual

contributors. In previous reliability analyses of the CRBR,

'

the analysts have generally concluded that the sum is a factor

of 10 higher that the individual components. The Staff should

explain the basis for this difference.

On page J-6, the Staff should provide the basis for its NR DC- I LB

conclusion that the probability of primary system failure is

0.9 per CDA for categories I, II, and III, and the probability

of primary system failure for category IV is approximately 0.1

per CDA. What analyses did the Staff rely upon to reach this

conclusion?

On page J-7, the Staff has estimated that the probability NRDC Di
-2of failure of containment is approximately 10 Per demand or

less. The Staff should indicate the basis for this assumption

and why such a small probability is used here in light or the

fact that in operating LWR plants the containment is not closed

during a high percentage (around 15%) of the operating period.

On page J-7, what is the basis for the Staff's conclusion NROC \20

that overpressurization f ailure occurs at about 24 hours?

With regard to Table J-2, at page J-8, the Staff should NRDC- laf

explain how the bounding estimates of containment release

frequency were derived in light of common cause and multiple

failures of safety systems.

In the discussion at pages J-7 through J-10, the Staff NE00420L

should identify the underlying documentation upon which they
I
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NRoc. ipa. rely for the estimates of the percentage of core inventory

released to the environment under various failure categories.

The Staff should explain, for example, the basis for their

conclusion that filtered venting will be 97-99% efficient in

light of the environmental conditions that the filters will be.

experiencing under such CDAs.

NR OC-13 3 At page J-11, the Staf f should explain the underlying

assumptions behind Staff's conclusions, including where the

analysis is documented with regard to the potential atmospheric

pathway radiological consequences calculated using the same

8 model used in the Reactor Safety Study.

Ngoc-|Q q In Table J-5, page J-16, the Staff presents a comparison of

average values of environmental risk due to selected CRBRP

accidents with those of the Midland Plant. Given that

considerable information is lost in the presentation of only

average risk values, the Staf f should display the spectrum of

consequences as a function of probability. Again the Staff

must explain fully the underlying assumptions behind these

calculations.

NR o c-lo s- At page J-18, the Staf f states that "f or example,

unavailability estimates for shutdown and heat removal systems

have been set high enough to include allowances for potential

common cause failures." The Staff should explain precisely how

this was done in each case where unavailability estimates were

made and provide the underlying basis for the Staff's

assumption of additional margin that was included to allow for

common cause and multiple failures.

N-158
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Also on page J-18, the Staff states that "quantification of UROC-I2h
1

the frequency of this [high energy) very improbable )
!

nonmechanistic event at this time would involve such large

uncertainties that the result would have no real meaning." The

Staff should explain quantitatively the nature of the large

uncertainties in such calculations and should also explain the

basis for the conclusion on page J-6 that the primary system

failure, category IV, is approximately 0.1 per CDA, if in fact

no meaningful estimate of probability of high energetic CDAs

can be made at this time.

,

a
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AP PEi4DI X L, Alternative Sites
)

J

INTRODUCTION
|

bkDC~$l On page L-1, the Nevada Test Site was apparently rejected

in the DES for the same reasons given in the FES (seismic costs

and other f actors) . NRDC here renews its contention that this

site has been inadequately analyzed by the Staff. Why are

these f actors the basis for rejecting NTS as a reactor site but

apparently not significant with regard to siting nuclear weapon

tests or high-level waste repositories?

NROL-lD14 The description of the relevant meteorology criteria is
1

summarily given. Why was this factor, one of the most |

important safety-related siting f actors, given only one and a

half lines of explanation where most of the other factors were i

discussed in entire paragraphs? Other meterological factors j
i

should also be considered, such as rainfall and fog. The !

Section 6.1.3 discussion of CRBR meteorology is inadequate for j

reasons given above, such as the fact that there are no current i

measurements being taken, the methodology used is questionable,

and only continuous releases at ground level are monitored (DES

p. 6-7). Was the methodology and data as scant for other

sites? Isn't this what the proposed rule warned against, as

" reliance on limited data and subsequent superficial analysis"

(DES p. K-4) ?

.

!

I
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Terrestrial Ecology
.

It is unclear from Appendix L whether the effects on IJROC-116

terrestrial ecological and land use were adequately considered

at all of sites. It is not enough to rely on possibly outdated

impact statements for proposed light water reactors at these

sites.

Socioeconomics

The Staf f did not consider the socioeconomic ef f ects of NR06-lWf

halting construction of the LMFBR demonstration reactor (due to

Congressional action perhaps) at any of these sites after

construction has begun. The Staff should also consider the

potential impacts on alternative sites of the cessation of

construction at other nearby facilities. Halting of either

type of construction would directly affect the " labor pool"

pressure, and must be regarded as a significant impact. Also,

the method for evaluating the potential labor pool is

questionable for areas like Hanford and Hartsville, where

construction has already been halted. Shouldn' t the

socioeconomic ef fect of this stop-and-start pressure on the

community be analyzed, at least for those sites where it has

already occurred?

Population Density

The DES estimates of site population density could be NRDc-130

misleading; these projections, using the 1980 census, were

N-161
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NRDC-[3D relying on the continuing construction of now terminated
'

|nuclear plants. The projected population of the Murphy Hill '

site might also be misleading, see FES, p. 9-8 and chart, DES

at 9-11, since it is unclear whether these projections are

based on the assumption that the synfuels plant will be built.

hyRQ(-|3{ Relative Cost to Make the Project Licensable

The judgment that all sites meet contention (8) is not

supported by hard data. The Staff has admitted that capital

costs cannot be meaningfully estimated here due to the large

R&D component of the capital costs for CRBRP, and to

dif f erences between LMFBR and LWR technology (9-10). tlso,

what is a "significantly different sum of money" (last sentence

of 1 1) ? Is it equal to 5% of the total capital cost? If not,

what range of figures are considered significant? On page L-3,

1 3, is it reasonable to assume that the cancelled plants will

be completed? Given that the Staff assumed that CRBRP would be

on "a previously undisturbed portion of each of those TVA

sites," aren' t all the estimates inaccurate? Elsewhere, the

Staf f admits that part of the already completed construction

might be possibly utilized for a breeder plant. (DES at 9-9).

The proximity of the Y-12, K-25, ORNL, and the proposed DRP

f acilities, and the possibility of core disruptive accidents a t

the CRBR site which would certainly affect them, would require

additional money to be spent on safety measures, e.g.,

:
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additional safeguards onsite and for transportation. These NRDL-l3|

factors must be considered in evaluating additional sites,

particularly since less money would have to be spent on

secondary containment and safeguards and other measures at

remote sites such as Hanford and INEL.

In 11.3, the Staf f lumps the meteorological dif fusion N Roc- lLA.
idifferences between the sites into one category: acceptable.

This technique appears to blunt the differences between sites
3

which might otherwise show one of these sites to be

substantially preferable. As noted in the discussion in

sections 2.1.3 and 2.2.3, both Hanford and INCL are in Tornado

Region III, and thus have preferable meteorology to the Clinch

River site. (L-5,6)

SECTION 1.1.1.4.1, Aquatic Ecology

The Staff assigns no relative weights to the various NR04-l33

f actors used to judge impacts on aquatic ecology. Without any

relative weighting system, the Staff's judgments regarding site

preferability appear arbitrary. The Staff's discussion of the

possible entrainment or impingement of paddlefish, Polydon

spathula at the Hartsville site is inconsistent with their

discussion of entrainment at the Clinch River site. Presumably

'

the entrainment of sauger, which spawns near the Clinch River

site, would have somewhat similar impacts as the entrainment of

paddlefish at the Hartsville site. The Staf f has not

!
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bgt oc-133 considered the possible situation at Hartsville where many of

the construction-related intake and diffuser-related impacts

have already occurred, which might elevate the Hartsville

site's preferability (L-7).

The Staff's conclusions in S 2, regarding aquatic impact at

! the Clinch River site, are inadequate for reasons given above.

SECTION 1.1.4.2, Terrestrial Resources

NRD6-13i The Staff's treatment of the eight state endangered species

observed at or near the Hartsville site reflects the very

reliance on " limited data and subsequent superficial analysis"

(K-4) admonished in the proposed rule. The Staff's conclusion

of "no significant effect" upon these endangered species is

based solely on the unsupported assumption that these species

did not appear to be using the sites for nesting activities

(L-8).

NRO6-135' The logic of the last paragraph of this section appears

unreasonable. The Staff concludes that neither site is

" preferable" for population density simply because neither
2

exceeds the 500 person /mi limit. Isn't preferability

properly assessed by how far below the limit these figures

are? If so, Hartsville and every other site examined is

preferable to the Clinch River site, and some are substantially

preferable, such as Hanford and INEL. In addition, the Staf f ;

has deliberately omitted the CRBR site data from the population

tables for sites other than Hartsville, making a direct

i comparison more difficult. See Attachment A.
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SECTION 1.2, Mu rphy Hill NRC4."\3h

Based on the Staff's analysis of the Murphy Hill site, it

appears to be substantially preferable to the CRBR. Geology is

equivalent, hydrology is equivalent, water quality, thermal

impacts, and dilution flow are better, meteorology is

equivalent, ecology is equivalent (although-it appears to be

preferable, since no threatened or endangered species have been

found), socioeconomics is less preferable (but only if the coal

gasification plant were built) , the populaticn density is much

I lower, and no industrial / military / transportation facilities are

i located nearby. The facility makeup flow and blowdown rates at

1 gasification plant would have been 3 and 4the Murphy Hil' ,o

1

times, respectr ._2y, greater than f or an LMFBR, yet "no

significant impacts on. aquatic b'sta were determined." Isn't

| it possible that the impact on L.ota at Murphy Hill, with a
|

| LMFBR, would be significantly less than at CRBR? If no coal

|
gasification plant is built, Murphy Hill is pref erable

regarding terrestrial impacts. The Staff is not consistent in

assuming tha t the coal gasification plant will or will not be

built (see page L-16, t 5) . On page L-17, if both population

densities are " reasonably low," wha t is the point at which one

might be preferable over another? Under the Staf f's analysis,

as long as the Clinch River site meets the population criteria,

i
no other site, no matter how remote, can ever be considered

sufficiently preferable to be selected instead. This approach

makes a mockery of the alternative site analysis.

|
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NRDC-l36 A conclusion about the environmental preferability of

Murphy Hill is conspicuously absent from the DES. It appears

that any reasonable balancing of the above-mentioned f actors, ;

!

whether or not the coal gasification plant is built, would lead
'

to a finding that the site is substantially preferable.

SECTION 1. 3, Phipps Bend

NROC-l3] This section must be substantially rewritten now that TVA

has cancelled construction of the Phipps Bend reactors.

In this section, the Staff relies on NPDES Permit controls

to eliminate potential aquatic impacts during low flow

conditions. Yet, as noted above, these permit conditions are

not designed to ensure no adverse aquatic impacts, and indeed

require only that impacts be minimal (which is not defined).
'

Again, meteorology is summarily deemed equivalent, when

actually no adequate analysis of meteorological conditions at

any TVA site has been performed. The Staff, as with Murphy

Hill, does not explain the significance of an estimated

3,000-person difference in the available labor pool. The

population density is lower here, and should operate to

increase this site's preferability.

On page L-24, the Staf f identifies chlorine and

acetaldehyde as toxic materials transported near the site that
1

| would require reactor control room protection. The Staf f does

not identify the amount of such materials transported, the type

N-166
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of protection needed, the cost of such protection, and the NR06-12f]

weight to be given this factor in evaluating the Phipps Bend

site.

SECTION 1.4, Yellow Creek

The Staff must reassess its analysis ot the Yellow Creek NRoc-l3S

site, since one of the planned TVA LWR units at this site has
i

now been deferred. Of particular importance is a reassessment I

of socioeconomic effects and construction impacts. Again, the

discussion of meteorology is unfavorable, for reasons stated

above in relation to Murphy Hill and Phipps Bend. No

endangered aquatic species appear to be present in Yellow Creek

or Pickwick Lake, giving the site a substantial advantage.

Comparing the " inconsequential impact to aquatic biota

inhabiting Pickwick Lake," the existence of the proposed NPDES

Permit conditions for the Clinch River site are insufticient to

render the Clinch River aquatic impacts'" comparable" to those }
)

at the obviously superior Yellow Creek site. |

SECTION 1.4.4.2, Terrestrial Resources

The Yellow Creek site must now be considered preferable in

terms of impaut: to terrestrial resources, because of the LWR

unit deferral. l

I.
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SECTION 1.4.5, Socioeconomics

DJR D6'I38 The Staff's conclusion that Yellow Creek socioeconomic

impacts are less desirable than Clinch River must also be

reconsidered because TVA plant deferral may alter socioeconomic

factors in a manner not yet determined by the Staff. Could

LMFBR demonstration plant location at Yellow Creek have a

positive effect on the local economy through employment of

workers who have been laid off from TVA plant deferrals? This

entire section must be redrafted.

SECTION 1.4.6, Pooulation

The Staff characterizes the Yellow Creek population density

as "somewhat lower" than Clinch River. A fairer description

would be that the Yellow Creek population density is

"significantly lower."

N R OC-134 In general, all the TVA sites considered in Appendix L are

preferable to the Clinch River site in terms of population

| density. Three of the sites, Yellow Creek, Murphy Hill, and

Hartsville, are significantly lower in population density, and

any objective analysis would find these sites substantially

preferable under this factor. The Staf f has treated the upper

limit on population density as an acceptable level, and has

failed to properly assess the real risk of the high Clinch

River population density as opposed to the low population

density at these three sites.

N-168
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|

Second, the meteorology of the TVA sites, as with the MROC"INO

Clinch River site, is analyzed in a wholly inadequate manner,

using minimal, outdated, or speculative data. Thus, no

meaning:!ul comparison can be made between these sites and the

Clinch River sites for this extremely important parameter.

For all TVA sites, the Staf f cannot accurately compare the NRDC-ML

labor pools at Clinch River with those available at sites with

existing operating reactors, planned construction, or deferred

or cancelled LWR reactors. The socioeconomic efects of
,

cancellation or deferral of construction has not been assessed,

| and these effects must be included for plants presently or

| potentially deferred or cancelled.
!
'

Regarding aquatic ecology, the Staf f bases its conclusions N ROC- 4dL

upon the existence of NPDES permit conditions which are both

inadequate and misstated in the FES. The Staff completely

I ignores the threat to several Federal endangered mussel species
i

in the Clinch River, including Lampsilis orbiculata orbiculata, [

and to the state threatened species Cycleptus elongatus. The

Staf f 's boilerplate analysis of the threat to aquatic ecology
'

at the Clinch River site can in no way be deemed adequate.

Additionally, terrestrial ecology is given an inadequate NRQcNS
treatment in this comparison of alternative TVA sites. The

Staff ignores the potential impacts at the Clinch River site to

the endangered bald eagle and to four other state threatened or

endangered species.

b

N-169

_ .



-107-

SECTION 2, DOE Sites

SECTION 2.1, Hanford

SECTION 2.1.1, Geology and Seismology

NR DC-144 The Staff has not provided enough information to

demonstrate whether in f act the current tectonic regime at the

Hanf ord site is uncertain, what additional information is

necessa ry , and what the costs would be of these additional

studies. It is almost beyond belief that DOE and private

utilites would have located so many nuclear reactors on the

Hanford Reservation, including the Fast Flux Test Facility,

without a thorough knowledge of the area's earthquake potential.,

SECTIDN 2.1.2, Hydrology

NRD&i4I As the Staff concludes, the Hanford site is "more favorable

than the Clinch River site" with regard to hydrology. The

radioactive effluent diffusion and population served downstream

are dramatically superior at Hanford, by a factor of 10. Given

the potential radiological effects on downstream users,

hydrology should be weighted heavily as a siting factor.

SECTION 2.1.2.1, Water Cuality

N Roc-146 The Columbia niver provides significant environmental

advantage in water quality over the Clinch River. Yet the

Staff ignores the substantially higher dilution rate by baldly

|
|

l
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stating that "the apparent advantage does not weigh heavily in M9DC-l'h

selecting among the alternatives," because the Staff has found

[ no "significant" impacts on other Clinch River uses from the
|

breeder plant. Here, as throughout the alternative sites NQgc.p[]

analysis, the Staff avoids its duty to determine whether sites

are significantly preferable. Under the Staff's approach, for

example, as long as the Clinch River site meets minimum

standards for hydrology, the degree to which another site has

preferable hydrology can never be found significant.
i

Even by this convoluted analysis, the Staf f concluded that

the Hanford meteorology is preferable, and that lower

meteorological licensing costs would be required, compared to

the Clinch River site. In particular, atmospheric diffusion is

considerably better and the potential risks from tornadoes is

substantially less. These factors should dictate a finding of

"substantially preferable" rather than merely " preferable."

SECTION 2.1.4.1, Aquatic Ecology Naoc-140
There are no federally or state recognized threatened or

endangered aquatic species at Hanford. Hanford is
,

environmentally preferable regarding construction impacts, and

other impacts are at a minimum " comparable" to the Clinch River

site, according to the Staf f. However, as noted above, the

Staff's assessment of the Clinch River potential impact on

striped bass is inadequate. Even if the striped bass

N-171



. _.

.

,

-109-

NRO(el46 assessment were adequate, a f air summation of, the relative
aquatic ecology impacts would show Hanford to be substantially

,

i

preferable. Thus, the Staff's conclusion of " comparability" i s I

wholly unjustified.

SECTION 2.1. 5, Socioeconomic s

NRDL-W1 The Staff's finding that the Hanford site is less desirable

with regard to socioeconomic factors appears to be based almost

solely on the smaller estimated labor pool at Hanford. This

section must be rewritten and the conclusion reevaluated based

on the changes in labor pool availability arising from the

deferral of several WPPSS units nearby.

SECTION 2.1.6, Population

bRDC-ld@ Although the Staf f characterizes the dif ference in ;

1

population density between Hanford and Clinch River as

"somewhat lower" these differences are in fact dramatic, as

shown in Attachment A.

Again, the Staff fails to recognize a substantial

difference when it sees one.
:
I

f

t
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i
SECTION 2.2, Idaho National Engineering Labo ra to ry (INEL)

1SECTION 2.2.1, Geology and Seismology NRDc-151
,

Although geology and seismology factors are considered less

suitable at INEL than at Clinch River because a somewhat higher i
;

cost design may be necessary to protect against earthquakes,

the Staff does not provide any estimates of what those higher
|
'

costs would be. Furthermore, the difference in earthquake

design costs is based on the assumption that a 0.25g earthquake
,

ground acceleration is appropriate at the Clinch River site. ;

Yet in the DES, the Staf f now admits that it will not select

the appropriate safe shutdown earthquake until after it issues
.

its Safety Evaluation Report. The assumption of any cost :

difference is therefore invalid at this point.

|

| SECTION 2.2.3, Meteorology HR Dc- 153-
'

! i

| As with Hanford, the meteorology at INEL is vastly ;

L superior, but has been substantially underrated by the Staff.
i

!
;

i

SECTION 2.2.4.2, Terrestrial Resources and Land Use NRDC-l?3
i

The Staff's conclusion should be based on a thorough review

of all available data and other " reconnaissance level
;

information", rather than on the Staff's opinion. Given the

paucity of important or unique terrestrial f eatures at the INEL

!
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MRDC-|53 site which could be impacted by the LMFBR plant, there is no

rational basis for the Staff's finding of "slightly preferable"

rather than "substantially" preferable.

SECTION 2.2.5, Socioeconomics

NQDc-|ry In comparing five socioeconomic factors, the Staf f finds

INEL preferable in two factors (historical / archeological and

visual intrusion) ; comparable in two factors (residential and
i

highways) and less preferable in only one factor (labor pool) . |
,

Adding up those subfactors, it appears that INEL socioeconomic |

factors are preferable than Clinch River. The Staff's
I

conclusion that Clinch River would have preferable !

socioeconomic impacts appears to result from attaching great

weight to the size of the available labor pool. The Staff

should explain the relative weights it attached to each of I

these sodioeconomic factors in reaching its conclusion. Unless i

it does so, the INEL site should be considered preferable for

this factor.

SECTION 2. 2. 6, Population Density 1
1

N R DC -l55' As shown by the figures given, the Staf f 's conclusion that

the INEL population density is only "somewhat" lower than the

Clinch River site but is not environmentally preferable is

shocking. See Attachment A.
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.!
SECTION 2.3, Savannah River

:

L SECTION 2.3.2, Hydrology gggg.|y4
The Staff's failure to evaluate potential drinking water I

contamination outside the 50-mile zone is unreasonable. NEPA

requires discussion of all reasonably foreseeable impacts, and

if such contamination could occur beyond 50 miles, the use of ;

an artificial cutoff line is arbitrary. !
!
'

The Staff's statement that "(t] ransport of accidental-

radioactivity through the' ground to the Savannah River-would i
!

probably not be a problem" appears conclusory and speculative. ;

i
'

If this conclusion is based upon actual data or analysis, the
.

;

Staf f should explain the basis for its conclusion. ;

!
.

SECTION 2.3.2.1, Water Quality p|R DC-I S7 ' f
i

The Staff has used a superficial analysis to arrive at an
,

initial finding of Savannah River's preferability in water

quality, but negated this initial finding by asserting that the

Clinch River site meets minimal water quality standards. Both

parts of this analysis are inadequate.
,

i
-!

SECTION 2.3.3, Meteorology N ACHC -jf8

The Savannah River site is characterized-as "slightly

better" in meteorological terms, but the discussion is

inadequate, since the data relied upon by the Staff is not

specified, and the relative weights assigned to X/O values and
!

tornado risks are not disclosed.

!
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:
*

. NROC-L59 SzCTION 2.3.4.1, Aquatic Ecology
!

The Staff does not explain why the endangered American '

,

i-

; alligator and the shortnosed sturgeon are not likely to be i

affected significantly by construction and operation of the

breeder plant at the Savannah River site. The discussion of ;

s

Clinch River striped bass impacts is inadequata for reasons

stated above. .

;

i

NRD(-lbo SecTIow 2.3.4.2, Terrestrial aesources
The discussion of terrestrial impacts is conclusory, lacks

sufficient detail and analysis, and does not sufficiently |

support the Staff's conclusion of "no significant advantage" f

over the Clinch River site. ,

;

NRCc-lkt SecTrow 2.3.s, Socioeconomics :

As with the Hanford socioeconomic discussion, the-Staff >

should explain the relative weights it attaches to various

socioeconomic factors in order to reach its finding of

" comparability." Without such a ranking, the Savannah River

site should be considered overally preferable, since it is

preferable in two factors (highways and visual intrusion) , and

less preferable in only one factor (size of available labor

pool) .
; ,

|
|

i
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SECTION 2.3.6 Population NR DC-16 2-

As shown in the chart below, the 1980 population density
;

for Savannah River at any distance up to 30 miles is less than

half that of the Clinch River site, yet the Staff arbitrarily

characterizes this dif ference as only "somewha t lower. " The

Staff should admit the obvious, that the Savannah River site

population is substantially preferable.

CONCLUSION N8 DC -143

The Staff concludes that all of the alternative sites are

! "probably" acceptable as nuclear power plant sites but that
|

|
none are substantially better. First, the Staff should explain

1

what it means by "probably" acceptable. Second, given the fact

that many of the Staff's subconclusions regarding preferability j

are unsupported by the DES data itself, the overall conclusion

l
that no sites are substantially better than the Clinch River

site is similarly unsupported.

Tables L.1, L.2 N R DC-lbl{

These tables represent little more than the Staff's method

of presenting its conclusions about alternative sites. No

meaningful parameters or numbers are included so that they can

be compared. This arguably suits a "substantially better"

test, but the other side of the argument is that a test

involving broad discretion, like the "substantially better"

;

I
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M DblkN test, should rest as much as possible on reasonable data, not

conclusory assertions. The Staf f is going through the motions

here, but hasn' t really told us anything, except that they

prefer the Clinch River site. Table L.2 does indicate that

Furphy Hill and Yellow Creek, by the Staff's own analysis,

would not cost any more for safety measures.

4
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NRDC COilI4ENTS - ATTACilllENT A

TOTAL POPULATION AND POPULATION DENSITY

:

CRBitP SITE * 11ANFOltD SITE IDA110 (INEL) SITE

[ 1980 1980 1980

Distance Density Distance Total Density Distance Total Density
from site Total (persons / from site popu- (persons / from site popu- (persons /
(mi) population mi2) (mi) lation mi2) (mi) lation mi2)

0-5 5,713 73 0-5 0 0 0- 5 0 0
0-10 56,570 180 0 - 10 13,924 44 0 - 10 0 0
0-20 '269,870 167 0 - 20 87,283 69 0 - 20 5,272 4 I

0-30 521,070 184 0 - 30 133,379 47 0 - 30 17,735 21
. _ _ _ _ _ .

* Includes transient population for 0-10 miles.
,

i

s

x
R '

b .
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state of Tennessee
___

|

1

Septanber 13, 1982

United States Nuclear Regulatory Ctmnissicn
i

Washingtcn, D. C. 20555 |
1

Attention: Director, |
Clinch River Breeder Reactor Program Office I

1
i

Be: Ccziments cm Draft Supplement to Final j
Envimmad.al Statstent Related to 1

-

Ocmstructicn and Operaticn of Clinch River |

)i
Brceder Beactor Plant. Docket No. 50-537

-

Gentlemen: |
!

'Ihe State of 'Itmnessee is preseitly participating in the
.

licensing proceedings for the Clinch River Breeder Peactor Plant |

as an " interested state" pursuant to the provisicns of 10 C. F. R., 1

Secticn 2.715. The State of Tennessee hereby ccmnents cm the |
Draft Supplement ~to the Final EnvimmaiLal Statement in this matter

M b-h as follows. 'Ibe Eaft Supplanent has been reviewed and we suggest
,

that the Applicants make adjustments to socio-econcmic inpact !
secticns, particularly as they pertain to monitoring and mitigaticn j
acticns which the Applicants will take to mitigate the effects the
proposed construction will-have cm local r=mity facilities and 1

public services. '

We note that the Applicants ccmnit themselves to an
cmgoing monitoring process throughout the constructicn phase to
determine if projecticms of inpact and cxmelusions regarding cost
of public facilities and services are occurring as anticipated.
Experience with previous large-scale constructicn projects such as
the Clinch River Plant leads us to ccnclude that inpact projections
and cost-revenue data such as contained in the subject Draft may be
subject to change and that the need for a specific mitigating
action may not present itself until actual "inmover" and.ccmstruction
processes begin.

|

|
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! United States Nuclear Begulatory Cmmissicn
' Page Two
|

|
|

|
|

We concur that such a monitoring-mitigation process is an Tb b'1
appropriate mechanism for evaluation of inpact change; however, we
are concerned that the process as described in the Draft Suppl e ent_
appears to be internal to the Applicants' management activities and does
not explicitly define the process as one involving a participatory
role for State and local governments. Therefore, we feel that it is
advisable that the Applicants provide for a formal ntnitoring and
mitigaticn process with a definite participatory role for local

! governments and appropriate State agency representatives.

'Ihe " Staff Evaluaticn" section at page 4-28 of the Draft
Supplcment contains a reammendaticn for a mcnitoring and mitigaticn

,

process and we suggest that the Applicants incorporate the staff '

recamendation with those ccntained herein as a specific element of
mitigation activity. We further suggest that any mitigaticn

'

proposals which may be developed by the Applicants or NRC be subjecti

to the formal mitigation process we have proposed above.

|- Sincerely,

| Mb
Ianar Alexander

P

IA:ab

cc: William M. Icech, Jr. ,

Attorney General and Reporter
.

William C. Koch, Jr.
Counsel to be Governor

John L. Parish, Ccanissioner
Department of Eccncnic and Camunity Development

,

Ted Von Cannon
Special Assistant to the Cm missioner

Stephen Norris, Director
Tennessee State Planning Office
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ROBERT H. STROUP ATL.ANTA. GEORGIA 30303
GARY FLACK 4o4 /s a a.i e s 4

orrORNEYS AT L.AW

September 13, 1982

U. S. Nuclear Regulatory Commission
Attention: Paul H. Leech, Director
Clinch River Breeder Reactor Program
Washington, D. C. 20555

Re: Draft Supplement to Final Environmental Impact Statement
For Clinch River. Document No. 50-537

Dear Mr. Leech:

(h f-1 As a member of Georgians Against Nuclear Energy and as an indivi-
ducl, I am dismayed by the Draf t Supplement to the Final Environ-
mental Statement relating to Clinch River. Section 10.2.4.5 is 1

an inadequate consideration of the estimated costs of decommission- j
ing. The Bectel Corporation has done studies for decommissioning !

that were seemingly not considered in preparing this section. I
The studies to which I have reference were submitted to the Georgia i

Public Service Commission approximately two years ago. I would
be glad to provide them to you if you have difficulty obtaining
them. These studies indicate much greater costs than the above
section estimates. I believe it is misleading to use 1978 dollars ;

in this section.
,

(5 F-2, These same concerns apply in general to the entire cost benefit j
Ianalysis of Chapter 10. The cost benefit analysis does not

adequately address the cost of testing, delays and mistakes that
occur in the operation of reactors. Specifically, the recent
problems at the Savannah plant reflect costs that have been unan- |
ticipated by the government. The Savannah River Plant has seeming- |

ly caused higher incidences of rare radiation-caused disease in
and around the Savannah River Plant; the plant now anticipates
releasing radioactivity into the Savannah River in order to re-
start certain reactors; and the Savannah River Plant authorities
now admit that the plant is unexpectedly causing the accumulation
of hazardous substances in the ground under the plant. The point

;

; is that these costs were unanticipated. I believe there must be
similar allowance for " unanticipated" costs that the Environmental
Impact Statement has failed to do.

|
'

My comments relate to Chapter 10. By my silence, I do not intend
|

|

l
|
1
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U. S. Nuclear Regulatory Commission Page Two
September 13, 1982 :

!

,

to reflect general approval of the remaining sections or of the !
advisability of the project itself. I appreciate this oppor- |
tunity to make these comments, however.

Very truly yours,

3

Gary lack

i

GF/1

!

:

.

4

i

i
I

|

|
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ROBERT s. LITTLETON ROB ERT E, K EN ORIC K
specias etpurv eon uviention MICHAEL E. T ERRY

September 13, 1982

i

United States Nuclear Regulatory Commission
Washington, D.C. 20555

L

Attention: Director,
Clinch River-Breeder Reactor Program Office

Re: Comments on Draft Supplement to Final
Environmental Statement Related to
Construction and Operation of Clinch River
Breeder Reactor Plant. Docket No. 50-537.

Gentlemen:

The State of Tennessee is presently participating
in the licensing proceedings for the Clinch River Breeder
Reactor Plant as an " interested state" pursuant to the pro-
visions of 10 C.F.R. S 2.715. The Attorney General of the
State of Tennessee, on behalf of the State of Tennessee,
hereby comments on the Draft Supplement g the Final
Environmental Statement in this matter as follows. The

O n 6-1 Draf t Supplement has been reviewed and we suggest that the
Applicants make adjustments to socio-economic impact'sec-
tions, particularly as they pertain to monitoring and miti-
gation actions which the Applicants will take to mitigate
the effects the proposed construction will have on local
community facilities and public services.

We note that the Applicants commit themselves to an
ongoing monitoring process throughout the construction phase
to determine if projections of impact and conclusions
regarding cost of public facilities and services are
occurring as anticipated. Experience with previous large-
scale construction projects such as the Clinch River Plant
leads us to conclude that impact projections and cost-'

revenue data such as contained in the subject Draft may be

N-184
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United States Muclear Regulatory Commission
September 13, 1982 ,

Page 2 |
!

subject to change and that the need for a specific miti- ()fhb '!-
gating action may not present itself until actual "inmover"
and construction processes begin. '

We concur that such a monitoring-mitigation process
is an appropriate mechanism for evaluation of impact change;
however, we are concerned that the process as described in
the Draft Supplement appears to be internal to the
Applicants' management activities and does not explicitly
define the process as one involving a participatory role for
State and local governments. Therefore, we feel that it is
advisable that the Applicants provide _for a formal moni-
toring and nitigation process with a definite participatory
role for local governments and appropriate State agency
representatives.

The Attorney General is especially concerned'over ()$ 6 -OL
the Applicants' failure to address the socio-economic
effects of a possible mid-construction project shutdown or ,

'

other premature plant closure. The construction phase of
the Clinch River Plant is scheduled to last for a seven-year ,

period. (Draf t Supplement S 4.1) . In addition, it has been i

assumed that the Plant will have a thirty-year operational
life. (Draf t Supplement Summary and Conclusions at iii). ;

The influx of personnel and commerce and the resulting ;

socio-economic effects on the impacted area will be signifi- !

cant, especially during the construction phase of the pro-
ject. Should this project be cancelled or terminated during
the construction phase of the project, the Attorney General i

fears that the harmful effects of such premature project |

closure may be significant.

However, the Draft Supplement is wholly lacking of- |
any discussion or analysis of the effects of such premature
closure. The Attorney General believes the history of this >

project shows that such an eventuality is not and should not
be relegated to mere speculation but is a very possible j

scenario which should be addressed. In addition, the )
Attorney General feels that any program developed to_ monitor |
and address the mitigation of adverse socio-economic impacts

,

should include the impacts of premature plant closure.
'

The " Staff Evaluation" section at pego 4-28 of the
Draft Supplement contains a recommendation'b ' a monitoring
and mitigation process and we suggest that t. Applicants

:
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United States Nuclear Regulatory Commission
September 13, 1982
Page 3 '

'C)A(2-:t incorporate the staff recommendation with those contained
herein as a specific element of mitigation activity. We
further suggest that any mitigation pro
developed by the Applicants or NRC be s,posals which may be ;

ubject to the formal
mitigation process we have proposed above.

Sincerely,

/ .%!b-fL/. ,rj_C ,~

WILLIAM M. LEECrV, R.
Attorney General

WML:mjf

cc: William C. Koch, Jr. !
Counsel to the Governor |

Ted Von Cannon
Deputy Commissioner,

q

Tennessee Department of Economic :

and Community Development '

Stephen Norris, Director
Tennessee State Planning Office ;

!

'Don Waller
Tennessee State Planning Office

1

Service List

i

l*

I
i

|
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db b[g$j UNITED STATES ENVIRONMENTAL PROTECTION AGENCYi
% ,,,,,/ REGION IV

345 COURTLAND STREET
4PM-EA/SNM arttura,cEoRai33o3.s

|

<

SEP 131982

iMr. Paul H. Leech !

CRBR Program Office
U.S. Nuclear Regulatory Commission |
Washington, D.C. 20555 .

t

Dear Paul:

The Environmental Protection Agency has reviewed the U.S. Nuclear !
Regulatory Commission's Drr.f t Supplement to Final Environmental
Statement (DSFES), issued July 1982, related to the construction and
operation of the Clinch River Breeder Reactor Plant. Since EPA has
declared the CRBRP a "new source" in terms of the Clean Water Act, i

we have had the opportunity to. work very closely with you and your i

staff during the preparation of this document. Thank you f or the
excellent spirit of cooperation that you have extended to EPA.. I

congratulate you on the fine job of incorporating the NPDES Permit
requirements and the EPA views into the DSFES.

EP A-1.
.

t

We have identified some areas where we f eel that additional informa . ;

Ition and minor changes are needed. A list of specific comments is

attached. Hopefully, the issue of the Federally protected Lampsilis ;

O. orbiculata, pink mucket pearly mussel, will be solved prior to
issuance of the Final supplement. It is our understanding that the ;

U.S. Fish and Wildlife Service, Asheville, North Carolina, Office is ;

reviewing the report submitted in August 1982.
E PA 2.- ;

EPA commends NRC for the inclusion in Section 11.7.16, Emergency
Preparedness Plans of NUREG-0 654/ FEMA-REP 1 " Criteria f or Prepara- I

tion and Evaluation of Radiological Response Plans and Preparedness q

in' Support of Nuclear Power Plants" Revision 1, Nov 1980. These j
additional requirements for the CRBRP should provide reasonable
assurance that protective measures can and will be taken both onsite
and offsite in behalf of public health and safety.

EPA-3:
The Draf t Supplement states that no changes have been made regarding
sodium behavior. It is believed that tast data involving sodium
releases to the atmosphere have shown that sodium aerosols tend to
form agglomerates that fall out rapidly. Additional information is
needed to establish quantitatively the ef fect of this mechanism on
subsequent downwind exposure to sodium.

i
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|

2
|

h Ph*N The Final Supplement should clarify the intended period of operation
for the CRBRP covered by the NRC construction permit. Is the
intended NRC licensing period for the five years (DOE demonstration

1

plant) that TVA will manage and operate the plant or is the l

licensing period to be the nominal 30-year life of plant as used in
Light Water Reactor (LWR) licensing? It is realized that technical
specifications for operation could vary over the life of the plant
necessitating revised source release terms f or liquid and atmo- ;
spheric effluents. The specification of the source release term may i

be the largest single source of uncertainty in the radiological
assessment calculations, especially for short-term releases. An
estimate of the core f uel composition and magnitude of various
postulated releases from CRBRP is needed to establish a radio-
logical envelope f or operation of the plant over the 30-year period I
(see Page lii). (Note - The example of the Shippingport Reactor |

r with various core configurations throughout its operational life.) R
n |

After a thorough review of the document and the project, we have
assigned a rating of LO-2. EPA has no objection to the project as |

presented; however, some additional information is needed. We look
f orward to a continued cooperative ef fort through the issuance of s

the FSES. I

I

lSincerely yours, '

,

M b[he-
Sheppard N. Moore, Chief
Environmental Review Section i

Environmental Assessment Branch.,

Enclosure I

i

.

i

f

;

i

i

|

.
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SPECIFIC COMMENTS

EP8-51. Page 1-2, Item 15. 401 cert.ification of the NPDES permit
was issued by the State of Tennessee on July 15, 1982, and is
virtually unchanged from the draft certification dated June 9,
1982. A copy will be provided for inclusion in the FSES.

,

2. Page 2-6, Section 2.5.3, second and third paragraphs. The EPS-(o
applicant has committed that (1) there will be no spoil disposal
areas within the 100-year floodplain and (2) all treatment ponds
except Pond C ( NPDES 00 5) will be removed af ter completion of
construction.

3. Page 3-6, Figure A3.4. Cooling tower blowdown should be f fS-E 1

designated as "(011)*". Metal Cleaning Waste Discharge (012)*
should be added.

4. Page * 3-16, S ection 3. 6. 2. NPDES number should be 011 EPA-8
rather than 010.

5. Page 3-18.

a. S ection 3. 6. 5. Heading and text should address this f PA9
waste source as Metal Cleaning Waste rather than Chemical Cleaning 1

Waste.

b. Section 3.6.9. Only Treatment Pond C (NPDES 005) will @ A-|I0
remain after completion of construction.

c.P A-s t
6. Page 3-19. In accordance with the 401 certification issued

by the State of Tennessee on July 15, 1982, the following changes
should be made to the " Permit Limit" column of Table A3.3 :

(a) Residual Chlorine 2.0*
(b) Ammonia Nitrogen (N) --

(No ammonia nitrogen limitation was found to be
necessary f or this discharge. )

EPR p
7. Page 4-6, last paragraph and Page 5-6* Section 6.1.4.1. An

Erosion and Sediment Control Plan, dated July 16, 1982, with r evi-
sions dated July 28, 1982, has been approved by EPA Region IV. The
word " turbidity" in the third line of the second f ull paragraph of
Section 6.1.4.1 should be, in our opinion, replaced with " total
suspended solids" .

Page number should have been 6-12

N-189
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EP A-c> 8. Pages 4-6 to 4-7. The authors conc 1ude no significane
impact f rom construction" to the pink mucket pearly mussel. There
is no prior discussion of how the construction activities or the
Erosion and Sediment Control Plan af fects this species. The
dredging for the loading f acilities could potentially affect the
mussel. Also, page 2-19, a study is cited which estimates the
population of the pink mucket pearly mussel in the vicinity to be
1 to 211 individuals. At Pages 5-6 to 5-7, a survey is briefly
described, but the DSES is still inconclusive on how the L. O.
orbiculata can be protected or will not be adversely af f ected.
Terms such as " preliminary analysis" and " tentatively concluded"
lead one to believe that the ef fect of the construction on the ;

species is still quite unclear. (See also 10.1.2.2 which ignores I

the discovery of L. O. orbiculata, but does say benthic habitat
a would be disturbed.) i

E.PA-H 9. Page 5-6, Section 5.3.2.2. Some minor changes need to be
made to the last paragraph of this section so that language reflects I
the permit conditions.

690"l6 10. Page 6-8, Figure A6.3. There is an error in the Figure
A6.3. It shows CRM15 at transact 5 at the top of the page and again
CRM15 at transact 4 in the middle of the page.

E )A-lh 11. Pages 10-4 through 10-8, Section 10.2.4. Decommissioning j
is addressed, but a " deep geologic disposal f acility" is mentioned j
as possibly necessary in the future. No other mention is made with '

respect to cost, availability, f easibility, or environmental impact
,

of such a facility. This seems clearly to be a secondary impact. |

EPA-11 12. Page 11-9. It is noted in Section 11.4.10 Disposal of
Dredged Material that the amount of dredged material estimated for
disposal has been f urther reduced f rom 20,000 m3 to 8,500 m3 a s
a result of the redesign of the barge unloading facility. It is
recommended that Section 4.6 Measures and Controls to Limit Adverse
Effect During Construction should include provisions that the Clinch
River dredged sediments containing radioactive material be placed in !

a spoil storage area above floodplain level and that an adequate
surveillance program, including radiological monitoring, be
established for these dredged sediments.

Efb516 13. Page 11-9, S ection 11.7.13. Regarding Sodium Behavior, it
is stated that no changes have been made to this section. It is
believed that sodium releases to the atmosphere have shown that

,

; sodium aerosois tend to form agglomerates that fall out rapidly. !
i Additional information is needed to establish quantitatively the ;

effect of this mechanism on subsequent downwind exposure to sodium,
,
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B Pil'19
14. Page D-2, Appendix D. In the Environmental Effects of the

CRBR Fuel Cycle and Transportation of Radioactive Materials, Section
D.1, it is stated that the average annual CRBRP fuel requirements
f or plant operation af ter equilibrium has been reached were
developed from DOE CRBRP /.ata bases for the NRC staff by ORNL (NRC
1982a). These values re': lect only the initial f uel core loading and
its equilibrium fuel cycle. Bounded values of the fuel core loading
characteristics, includ tng isotopic radionuclide content, estimated
failed fuel release parameters are needed to establish a radio-
logical envelope f or operation of the plant over the 30-year life of
plant and to provide the information to summarize population annual
doses over this period.

.

4
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OWE
THOMAS AND HAIR

ATTORNEYS AT LAW
SURE 1o1

123 NORTH FIFTH STREET
ALLENTOWN, PENNSYLVANIA 101o2

soHN f*. THOMAS l
Tatspuome

|CHARLES J HAIR
(215)821-8100

CHA LEs N EL leTT
WILLIAM M THOMAS
oAvio s. sono 4~. sn September 9, 1982

Office of the Director
Clinch River Breeder Reactor Program Office
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Re: Comments on Draft Supplement to Final Environmental
Statement for the Clinch River Breeder Reactor Plant
(NUREG-0139, Supp. No. 1)

Gentlemen: I

By letter of June 10, 1982, to the Commission, I
commented concerning the need for supplementation of the
1977 FES, and requested, for purposes of comment, a copy of
any Draft Supplement to the FES issued. On June 29, 1982,
Mr. Check, Director of the CRBR Program Office, forwarded
to me a letter stating that a copy of the report would be
sent to me "when it becomes available".

1

Despite the notice of availability appearing in the
July 30, 1982, Federal Register, and a number of follow-up
telephone calls placed by'me in an effort to secure a copy of
the Draft Supplement to the FES, I did not receive a copy
until the afternoon of September 8, 1982, only 2 working day's
prior to expiration of the comment period.

I renew the request for additional time to comment,
which I made by letter of September 2 to the CRBR Program Office.

However, in an effort to comment within the period
established by the July 30, 1982 Federal Register notice, I
wish to make the following preliminary observations regarding
the Supplement to the CRBR FES.

Coo 2.

9209140294 820909
PDR ADOCK 05000537
D PDR
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Office of Nuclear Reactor Regulation |

Page 2
September 9, 1982

C/ lbibUImpact of Emergency Planning Measures

Section 11.7.16, discusses in response to earlier comments, a
highly generalized treatment of emergency planning, the,

recent changes in the Commission's emergency planning regulations. ,

The discussion of those measures, even as supplemented by |
'Appendix J, fails to include any discussion of the " socioeconomic

impacts associated with emergency measures during or. . .

following an accident". Such a discussion in environmental
statements is required by the Commission's Statement of Interim
Policy re: Nuclear Power Plant Accident Considerations Under;

' NEPA of 1969, 45 Fed. Reg. 40101. See particularly p. 40103.

The ommission of some treatment of the socioeconomic impacts
associated with emergency measures is in the face of the explicit
recognition in the FES Supplement of the types of protective
actions which may be warranted, including evacuation and
interdiction of food stuffs and land. See FES Supplement, p. J-15.
Such measures will necessarily entail socioeconomic cost. If
the reference in Table J-5 to the " cost of protective actions andi

| decontamination" purports to be a response to the Interim Policy
| Statement requirement of discussion of socioeconomic impacts,
| it is woefully inadequate. A single dollar figure purporting
j to be an " average" value of " cost" of protective actions and

decontamination due to " selected" CRBRP accidents is not the <

discussion which the interim policy statement contemplated.
The socioeconomic impact of interdicted land and food for
uncertain periods of time has not been included in the " cost"
of taking protective action.

i Thus, while "the results shown for CRBRP include the benefits '

( of these protective action", (P. J-15) the FES has not factored
in the total cost of the emergency measures.i

|
Among, but certainly not an all-inclusive list of, the
socioeconomic impacts of emergency measures which must be
analyzed are the following:

,

'

(1) loss of property value due to interdiction,
including depreciation in market value, and
lack of maintenance-caused depreciation if

j interdiction extends for a long period;

(2) loss of revenues from income-producing property
which has been interdicted;

,

I

(3) loss of revenues resulting from evacuation;

(4 ) social impact of disruption of local economy
and social fabric caused by evacuation;

| N-193
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Office of Nuclear Reactor Regulation
Page 3
September 9, 1982

CWE-1
(5) relocation costs;

(6) impact of interdiction or evacuation of nearby
facilities with implications for national energy and
security, (e . g . , the Oak Ridge Gaseous Diffusion
Plant, the ORNL R & D facilities, the DOE Y-12 area).1

Radiological Impact on Biota

bNE'b'My review of the Supplement to the FES discloses no discussion
of the consequences of potential radiological exposure to biota
caused by accidents as required by the Statement of Interim Policy.
See 45 Fed. Reg. 40103. The only discussion in the FES of
radiological impact on biota appears to be that found in the FES,
S 5.7.1, and supplement, P. 5-10, and is limited to exposures
resulting from " routine" operation. Thus, the Statement of
Interim Policy has not been complied with in this regard.

Probabilistic Treatment of Accidents

CpVE-3 The Supplement (P. J-18) notes that a PRA will be performed
for the CRBRP, reviewed by the Staff, and discussed in the
SER. The Statement of Interim Policy notes that

The environmental consequences of releases
whose probability of occurrence has been
estimated shall also be discussed in probabilistic
terms.

The Staff should therefore committ to issuance of another
supplement to the FES upon review of the PRA, for purposes ofL
including in the FES a fuller discussion of the full range
of consequences of accidents analyzed in the PRA, together
with their associated probabilities.

In the interim, however, I see no reason why estimated
accident consequence probability distribution figures cannot
be generated by the CRBR as they have been for LWRs and
disclosed as they are now routinely done in Environmental
Statements for purposes of licensing LWRs. See, e.g., NUREG-
0654, Supp. No. 2, Supplement to Draft Enironmental Statement -
Susquehanna Steam Electric Station, Units One and Two, pp. 6-29
to 6-33. However, such figures should be generated for all
accident consequences, including early injuries, leukemias,p .

N-194
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Office of Nuclear Reactor Regulation
Page 4
September 9, 1982

interdicted area, decontamination cost, interdicted crop cost, OsYI E*3
interdicted population, etc. This is a serious omission
in the FES.2

Uncertainties

While the Supplement generally addresses the issue of " uncertainty" O M 'N
with respect to the environmental consequences of CRBR accidents
(pp. J 18 - J 19) it does so in a meaningless way. The range of
uncertainty of consequences would far better be expressed by
generation of CCDF figures of merit, in order to disclose
the actual quantifiable range of consequences and their
associated probabilities, and with uncertainty bands. Where
" actual" figures are disclosed (e .g. Table J-5) only " average"
values are used. This does not properly disclose the uncertainties
of the figures used. In addition, appropriate discussion of
uncertainties in specific areas (e . g . health effects models)
was absent.

The opportunity afforded to me to express my views
was extremely limited, because of the failure of the Commission
to timely provide a copy of the draft Supplement. However, I
appreciate the opportunity, albeit limited, and I look forward
to receiving a hopefully much improved final supplement to the
FES.

Very truly yours,

[
CHARLES W. ELLIOTT

CWE:seh

FOOTNOTES

IThe Supplement at p. 11-24 merely notes that because information (LVJ6il
in not "readily available", the Staff has "not evaluated the
impacts of severe accidents on activities at the DOE-controlled
fccilities." The lack of "readily available" information does
not relieve the obligation to evaluate and disclose socioeconomic
impacts. All the DOE facilities mentioned are within the 10 mile
plume expostreEPZ, for which emergency plans must be established,
which usually include evacuation as a protective measure.

C,TM 6 -4*2I understand that a CRAC-type computer run was performed for the
CRBR site. Obviously, under the Statement of Interim Policy,

|
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Page 5 j
September 9, 1982 -

CVf E-I a disclosure of the consequence-output is required, and I
~

fail to understand why it has been omitted. While some of
this information may have appeared in the site-suitability
report, its ommission in the FES, the only document circulated
for NEPA purposes, constitutes a failure to comply with NEPA.

1

i

l

i

- j

|

,

i
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SOUTHWEST REEARCH AND INFORMATION CENTER September 13, 1982

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
Attn: Director, Clinch River Breeder

Reactor Program Office

Dear Director:
i

Southwest Research & Infonnation Center is submitting these comments on the

NRC's Draf t Supplement to the Final Environmental Statement on the CRBRP,

Docket No. 50-537, NUREG-0139, Draf t Supplement. We are an educational and

scientific organization working primarily on energy and environmental issues.

A number of our supporters live near the Clinch River site, and people across

the nation are concerned about the impacts of the Breeder Program.

First, we want to strongly object to the procedures used in obtaining comments

on this draft. Section 1506.10(c) of CEQ's NEPA regulations requires "not

less than 45 days for comments on draf t statements." NRC is giving only the

minimum 45 days from the publication of the Federal Register notice, which in

our case is only 31 days from the time of the actual receipt of the document.

(This short availability to us is despite our request of June 9,1982 that

there be a supplement and that we receive the Supplement when is was

prepared.) Additionally, wa received the Errata Sheet for the supplement or.ly

9 days prior to the comment deadline for the supplement. Thus, we have

clearly been effectively denied the minimum requirement of a 45 day comment |

period. Thus, we would request an additional 15 day comment period from the

time that we are notified that such a comment period is available. Because of

the inadequate time given to us to comment on the document, these comments are

admittedly less detailed than we would uve otherwise prepared.
P.O. BOX 4524 ALBUQUERQUE NEW MEXICO 87106 505 - 262-1862N-197
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SRIc-1 Both the FES and the Supplement are grossly inadequate in discussing

transpcrtation issues. The Safe Secure Transport (SST) is not described in

any adequate way for either NRC or the public to realistically evaluate its

safety. The discussion of Type B packages on pages 7-3 to 7-5 and in Appendix

D f ails to mention that packaging for the wastes from the CRBR do not exist.

Thus, the public putting faith in the assertion that the packages "are
,

'

designed to withstand severe accident environments" is akin to saying that the

DC-9 was designed to fly safely. Design and actual performance are not the

same, especially regarding nuclear waste transportation where over the next 15

years the nation faces totally unprecedented numbers of shipments of

commercial spent fuel and TRU wastes and of military high level and TRU

was tes . A point that will also be emphasized later is that there is

inadequate discussion of the origen of the initial fuel for CRBR, including

its transportation to the site. !

SRIc-a A point of substantial concern to us and the public generally is the

environmental and health consequences of releases of plutonium and other

radioactive materials. Since several of the changes in the Errata Sheet deal

with this issue, we are especially concerned about the ridiculously short

comment period on this data. Suffice to say that there are clear inadequacies

in the numbers given. Specifically, there is no indication that the Staff has

considered the studies of Dr. E.A. Martell (" Basic Considerations in the

Assessment of the Cancer Risks and Standards for Interr.al Alpha Emitters,"

J an . 10, 1975, Statement at hearings by EPA on plutonivin standards and, with

S.E. Poet, " Plutonium-239 and Americium-241 Contaninacion in the Denver Area,"

Health Physics, Oct.1972, pp. 537-548) and K.Z. Morgan (" Suggested Reduction

2
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of Permissible Exposure to Plutonium and Other Transuranium Elements," 3RfC-d.

American Industrial Hygiene Association Journal, August 1975, pp. 567-575) on j

acceptable levels of plutonium for workers or the public. There is no

adequate discussion of the impacts of Plutonium-238, Plutonium-241 and

Americium-241 on the biota, despite the f act that significant scientific

research shows that compounds of americium may be taken up by plants from the

soil more readily than plutonium (see, for example, John T. Edsall, " Toxicity

of plutonium and some other actinides," Bulletin of the Atomic Scientists,

Sept. 1976, pp. 27-37). Thus, while we have not had adequate time to arrive

at alternative calculations, we feel strongly that the doses mentioned in the

Supplement for releases of effluents from CRBRP f acilities are not

conservative and that they could be understated by significant amounts.

Further, it is unclear how the doses in Tables A5.2 and AS.3 were in fact S RIC-3

arrived at. There is no indication of why the site boundary was changed from

"0.4 miles SSW" on page 5-22 of the FES to "0.44 miles NW" on page 5-12 of the

Supplement. Even more amazingly, page 5-23 of the FES indicated that

discharge "would be fully diluted by a f actor of 670 over the unmixed plant

discharge;" while the Supple, ment (page 5-18) says the discharge "would be

fully diluted by a factor of 67 over the unmixed plant discharge." Are either

of these numbers correct? If so, how do we know it to be true? Why the great

change, which f rom our view has to have environmental impacts? Additionally,

Appendix D apparently does not even draw on existing data of dose releases 5 RIC-4

from the West Valley f acility; data which are certainly relevant and

applicable to Clinch River. Uniform dispersion will not occur, so why is that

assumed? All of these omissions of other scientific data and analysis that is

known to NRC staff can only lead to the conclusion that they were

intentionally ignored--a totally unacceptable and inadequate discussion for a

| FES or a Supplement. :
.

3
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SRIc-5 we find no adequate discussion of tw :umulative and potentially synergistic ;

effects of other activities in the nearby area. For example, we understand

that a synfuels plant is to operate in the area. What are the impacts of the
)

synfuels facility and the CRBR? Such analysis is necessary to adequately ;

l
|inform decision-makers on either project. Additionally, the impacts of I

dredging on the rivers in the area is mentioned on page 4-28 only in relation

to fish spawning; however potential releases of radioactive materials that are
!

not initially taken up by the biota are certainly possible and must be

analyzed not only for the initial dredging (page 4-28) but also for that !

|

dredging necessary during the lifetime of the f acility. There is no

indication in the Supplement that an adequate, comprehensive study of these

issues has been done. |

58Ic-G Regarding safeguards issues, we find no adequate discussion of possible thef t

of plutonium and especially no discussion of potential sabotage by terrorists.

For both environmental and legal reasons such a discussion is necessary, and
i

it should have been done in this Supplement if there is any possibility that

such sabotage could take place.

Thank you for your consideration of these comments. We' hope to hear from you

! soon regarding an extension of time for us and any other members of the public
i

who were given inadequate time to comment on the Supplement.

Sincerely,

Don Hancock
Information Coordinator

4
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STATE OF CALIFORNIA-THE RESOURCES AGENCY EDMUND G. BROWN JR., Gewumer

CAllFORNIA ENERGY COMMISSION
1111 HOWE AVENUE
$ACRAMENTO, CAUFORNIA 9$82$

(916) 920-6815

September 20, 1982

U.S. Nuclear Regulatory Commission
Attention: Paul H. Leech, Director
Clinch River Breeder Reactor Program
Washington, DC 20555

Dear Mr. Leech:

Enclosed are the joint comments of the Governor's Office of the
State of California and the California Energy Commission on the
Draft Supplement to the Final Environmental Statement for the
Clinch River Breeder Reactor Plant (Docket No. 50-537, NUREG-
0139, Supplement No. 1, July 1982). Our-review finds that the
Supplement is not in compliance with the requirements of the
National Environmental Policy Act (NEPA) and therefore should
be withdrawn pending further revisions and comments.

We appreciate the one-week extension on filing comments that
you were able to grant us due to the late receipt of our copy
of the Draft Supplement. (Telephone conversation with Peter
Gleick, Deputy Assistant to the Governor for Energy and Environ-
ment.) If you or your staff have any questions concerning our
comments, please do not hesitate to contact us.

,

Sincerely,,

A& g W <-e<T- ?
_

EMILIO E. VARANINI, III'

Commissioner and
Presiding Member
Nuclear Fuel Cycle Committee

EEV/DG/dr16B21

Encl.
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COMMENTS OF THE STATE OF CALIFORNIA
lGOVERNOR'S OFFICE AND CALIFORNIA ENERGY COMMISSION

ON THE DRAFT SUPPLEMENT TO THE <

FINAL ENVIRONMENTAL IMPACT STATEMENT FOR
THE CLINCH RIVER BREEDER REACTOR PLANT |

Introduction

The "Draf t Supplement to Final Environmental Statement Relate d

to Construction and Operation of Clinch River Breeder Reactor" I

(NUREG-0139, July 1982), he reinaf ter called the Supplement ,

fails adequately to update and supplement the original " Final

Environmental Statement Related to Construction and Operation of

IClinch River Breeder Reactor Plant" (NUREG-139, February 1977 ),

he reinaf ter called the 1977 FES. Our comments below focus on

those sections of the Supplement that are particularly 4

|

inadequate and which should be re done .

The Supplement fails to update the operating experience gained

by the nume rous foreign breeder reactors. Such operating
l

e xpe rie nce is extremely important to safe design, construction, j
i

and operation of the Clinch River Reactor. Foreign experience j

is also important in considering whether or not the purchase of

foreign designs might be a more economic and timely alternative.
|

The Supplement f ails to discuss adequately waste management

issues, fails to give specific plans for handling CRBR

!

high-level wastes , fails to discuss establishment of waste

-1-
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|

,

facilities and final site se le ction , and omits any discussion of

the ongoing waste confidence proceeding being conducted by the

NRC. Similarly, the Supplement provides only a generic

discussion of decommissioning issues, despite the significant

e nvironmental impacts that could result from decommissioning the

CRBR.

Other problems include a continued reliance on inappropriate

probabilistic risk estimates for accident evaluations and a

wholly inadequate discussion of the probability and consequences

of nuclear proliferation and sabotage.

The Supplement also fails to correct the original reliance of

the 1977 FES on Table S-3, the use of which has been voided by

the U.S. Court of Appeals for the District of Columbia Circuit.

The Supplement should be withdrawn because of these de ficiencie s

and not re-released until the problems have been addressed and

co rre c te d .

The Discussion of Need for the Proposed Facility and G E C.-l.

- Alternatives is Still Inadequate and Out-o f-Date

No changes or updates to Sections 8.4 and 9.1 of the original

197 7 . FES we re made in the CRBRP Draf t Supplement. These

-2- N-203
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CE Cr1 sections in the original FES discussed the need for and
alte rnative s to the proposed facility. As a result of new

information the existing discussion in these sections is grossly

inadequate and dated.

Although the NRC has ruled that discussion of alte rnatives to

the CRBRP can be limited to alternative sites and alternative
de monst ration f acilities that meet Liquid Metal Fast Breeder

Re acto r (LMFBR) informational goals, the discussion of these

alte rnative s in the FES and the Supplement is neithe r current

no r comple te .

40 CFR 1502.14 require s that Environmental Impact Statements:

. . . should present the environmental impacts of the"

proposal and the alte rnatives in comparative form, thus
sharply defining the issues and providing a clear basis for
choice among options by the decision maker and the public.
In this section agencies shall:

(a) Rigorously explore and object.ively evaluate all
re asonable alte rnatives , . . .

(b) De vo te substantial treatment to each alternative
conside red in de tail. . . "

|

Specifically, the FES must discuss:

(1) the specific advantages, disadvantages, barriers to
comme rciali z ation , and comparative costs of each competing
breeder technology;

(2) the comparative ri s ks , re liability , safeguards, and
proliferation aspects of each competing alternative; and
(3) the status of commercial development of the compe ting
te chnolog ie s .

-3- N-204
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According to Table A8.1 ( Supple me n t , p.8-3), te n fast breede r CEC-1

reactors worldwide are presently operable , including six loo p-

and four pool-type re acto rs . These reactors have amassed nearly

100 reactor-years of breeder reactor experience be twee n them.

This excludes the operating experience gained from anothe r eight

fast breede rs already shut down.

Since 1977, breeder reactors have amassed an additional 42

reactor-years of experience since 1977--nearly half of the total

expe rience of those reactors still in operation. The Supplement

acknowledges this re co rd whe n it states:

"The record of performance of the major breede r reactors
has been extended considerably since the FES was issued...
Expe rience gained f rom the operation of these fo reign
breeder reactors is providing useful information about
their particular designs" (Draf t Supplement, pp. 8-2,4).

Yet the analysis of the technical alte rnatives to the Clinch

River design has not been updated f rom the 1977 version. Eve ry

alte rna tive listed in Section 8.4 says, "No changes have bee n

made to this section". Given the 4 2 reactor-yea rs of expe rience <

gained, we find it difficult to be lie ve that no new information

re le ve nt to alte rnative breede r designs has been amassed . We

be lie ve the foreign experience gained may be significant for

both the design for the be s t U.S. demonstration breeder and the
i

issue of whether or not foreign designs could be pu rchase d

d i re c tly , as an alte rnative to an expensive and time-consuming
..

U.S. demonstration program.

-4- N-205
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cec-jl Proliferation Risks and Diversion or Sabotage Risks are
Greater than Estimated in the Supplement

The discussion of the risks of the proliferation of nuclear

weapons resulting from the expanded production and use of

plutonium in the nuclear fuel-cycle is wholly inadequate .

Similarly, the discussion of possible sabotage or diversion of

weapons mate rials is inadequate in certain critical respects.

Nonprolife ration . Section 8.4.7, an addition to the original

1977 PES, discusses very briefly the suitability of dif ferent

breeder designs for safeguardLng fuel materials against

diversion to national or subnational weapons programs. The

conclusion, based on the review done for the International Fuel

cycle Evaluation program (INFCE), is that

"none of the proposed alte rnatives was entirely suitable to
mee t the goals of the program. . . It is clear that the CRBR

,

| system, and fast reactors in general, can adopt different
l fuels and reprocessing schemes, so that if such variants

a re judged to be require d , the re is some flexibility for
their accommodation. " (Draf t Supplement, pp. 8-5,6)

This conclusion is misleading. At issue is not whether the CRBR

and fast reactors in general "can" adopt dif ferent fuels and

j
re processing schemes , but rather whe ther the CRBR "as proposed"

together with its associated fuel cycle facilities provide
safeguards against diversion of nuclear weapons materials which

,

-5 N-206
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i

a re supe rior to alte rnatives breede r designs . This issue is CEC-Il
not addressed adequately by either the Supplement or the

original 1977 FES.

In fact, e vidence suggests that the CRBR is significantly worse

than some of the alte rnative breede r designs. According to the

Office of Technology Assessment ( OT A ) , the LMFBR is extremely

vulne rable to dive rsion--relative to other nuclear technologies,

including breede r technologies--f rom facilities for

re p roce s sing , re proce ssed fuel fabrication, and the stockpile of

excess strategic nuclear materials. On a scale f ro m " A "

( dive rsion re sis te n t ) to "F" (most vulne rable to diversion), the

OTA gave the LMFBR an "F" for each of these fuel cycle

activities, and gave a "D" for the fabrication and transport of

f resh fuel and for the reactor itself . In contrast, OTA gave

considerably highe r marks to the Molten Salt Breede r Reactor--a

design that should receive more attention for its

p roli fe ra tion-re sis tant characte ristics . (Nuclear Proliferation

J
Fa c t boo k , Committee on Governmental Af f airs , U.S. Se nate

Committee on Foreign Af fairs, Se ptembe r 1980, p. 334)
,

Dive rsion and Sabotage The conclusion of Section 7.3--that.

"the risks associated with (successful the f t, dive rsion , or

sabotage) do not re pre se n t a significant increase ove r the risks

associated with currently operating facilities" (S upple ment , p.

7-6)--is unsupportable given the technical and political nature

1

|
1
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OEC'O. of the breeder design and the materials involved.

Total " risk" is normally defined as the probability of an event

occurring times the consequences of that event, summed over the !

e nti re range of possible events (Gleick and Holdren, " Assessing

Environmental Risks of Ene rgy" American Journal of Public
'

He alth Se pe mbe r 1981) . The technical characteristics of the

breede r program, however, make the breeder particularly

attractive to national or subnational groups seeking bomb-grade

ma te rial, since large volumes of such materials would be in

constant circulation. For this reason , the probability of

dive rsion from the LMPBR would be ocnsiderably higher than the

probability of diversion f rom existing facilities. Existing LWR

f acilities are relatively diversion-resistant because of the

lack of reprocessing and the lack of readily-available strategic

nuclear mate rials. Similarly, the consequences of such a

diversion are equal to or greater than the consequences of

diversion f rom existing facilities, since the mate rials diverted

could be as easily or more easily converted into bomb-grade

materials and fabricated into nuclear weapons.

The sum of probability times consequences for the diversion of

mate rials f rom a breede r program--and thus the total risk--is

higher than for existing nuclear facilities. For the same

re a son , the total risk for the single breede r discussed he re ,

the Clinch River Breeder Reactor, is higher than the risk from

-7 N-2M
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the any single reactor in the existing U.S. prog ram. Off6-dL

f The risk of sabotage is also likely to be conside rably higher

for the CRBRP than for existing facilities. The CRBRP is a

program designed to advance the state of the art of knowledge

about breede r reactors. For this re a so n , and because of the

dangerous nature of plutonium (both because of its chemicalmo re

na tu re and its weapons po te n tial ) , the breede r must be assumed j

to be a particularly attractive target. The re ce nt attack on

the Supe rPhenix in France su pports this view. In January 1982,

five rocke ts we re fired at the Supe rPhenix , causing only minor

damage, but narrowly missing twenty workers and a sodium depot (

Los Angeles Times " Rockets Hit French Atom Plant Project",

January 19, 1982). The risk of sabotage of the breeder or

sabotage of fuel (e ithe r spe n t o r f re sh ) during transporation

can thus be assumed to be highe r than projected by the

S upple me n t .

Most important, howe ve r , the re is evidence to suggest that

safeguards at nuclear power plants are not satisf actory to meet

even the NRC " design basis" threat ( Supple me nt , p. E-3).

Nume rous incidents of sabotage by individuals inside and outside

U.S. and foreign nuclear reactors are well documented (see

Lovins and Lovins, Brittle Powe r pp.141-156).,

The mos t telling criticism of the adequacy of protecting nuclear

'0- N-209
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CEC-1 Power plants f rom thef t or sabotage is the re ce nt dis closu re

that special teams of the Department of Energy were successful

in infiltrating the U.S. Savannah River nuclear weapons plant,

seizing hostages, and taking ove r the cont rol room during a
secu rity test. This team used no force and found it to be
relatively easy to enter the plutonium production reactor at

Hanford, Washington as well ( San Francisco Chronicle Se pte mbe r

17,1982, p.1). These disturbing incidents point strongly to the

gross inadequacies of the security at even existing nuclear
| weapons plants.

CC C.-3 Reliance on WASH-1400 Probabilities is Ina ppropria te

The continued reliance on WASH-14 00 accident probabilities for

the evaluation of the consequences of reactor accidents is

inappropria te give n the extensive criticisms of that re port and
its inappropriate treatment of the unce rtainties involved in

probabilistic risk assessment. Mo reove r, a ne w re port by the

U.S. Nuclear Regulatory Commission (" Precursors to Potential

Se ve re Co re Damage Accidents: 1969-1979 A Status Re po r t " ,

NUREG/CR-2497, June 1982) indicates that the actual probability

o f se ve re co re damage accidents in existing re actors is

conside rably highe r than theore tical estimates would suggest.

If these new data are applicable to breede r reactors , they

suggest that the Draf t Supplement must ree valuate accide nt

probabilities and consequences in light of new information

-9- N-210
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received since 1977. If such analyses are not applicable to 64C 3
)

breeder designs , then the reliance of the original FES on the

WASH-1400 data is inappropriate and should be re do ne .

I

!
|

l
1

;

;

1
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CEO-1| The Sugplement Fails to Adecuately Assess Unresolved Waste
Management Issues

Waste management is, of course, one of the most

important aspects of any nuclear facility and one factor

for the Clinch River Breeder Reactor Plant (CRBRP) and

that needs to be thoroughly assessed under NEPA. DOE has

identified waste management as one of the critical environ-

mental impacts of the breeder reactor program. (Final EIS,

Liquid Metal Fast Breeder Reactor, May 1982, DOE /EIS-0085-FS.)

Unfortunately, as was the case with DOE's generic EIS, the

NRC's discussion of waste management for the CRBRP is

totally inadequate.

The Supplement concludes that CRBRP waste management

requirements do not constitute a significant environmental

impact (Supplement, p. D-24). Basically, the NRC staff

identifies final site selection and " establishment" of

facilities as the only unresolved issues in handling CRBRP

wastes (Supplement, p. D-34) and gives no suggestion that

there will be any difficulty at all in resolving these

issues. Moreover, the Supplement does not even give any

specific plans for handling CRBRP high-level wastes, stating

only that they will be either buried or stored indefinitely

on site (Supplement, p. 3-14), without indicating the

differing impacts and problems between burial and on-site

storage. The CRBRP waste management issue is considerably

broader than simply a current lack of identification of
9

N-212
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where the CRBRP waste will be kept. Until the DEIS includes C f d'd

a proper analysis of the realities that must be dealt with
in handling CRBRP wastes, the NRC will not have complied

with NEPA's requirements for a full assessment of the

project's impacts.

A most glaring omission from the Supplement's dis-

cussion of waste management is any mention of the NRC's
.

.

ongoing " waste confidence" proceeding, a proceeding begun

since issuance of the 1977 CRBRP FES. Equally distressing

is the contradiction between the NRC staff's position on

waste manabement in this Supplement and in the waste

confidence proceeding. The waste confidence proceeding is

the NRC's court-directed invbstigation to " assess generically
i

the degree of assurance now available that radioactive waste

can be aafely disposed of, to determine when such disposal

or off-site storage will be available, and to determine

whether radioactive wastes can be safely stored on-site past

the expiration of existing facility licenses until off-site

disposal or storage is available." (NRC's Notice of Proposed

Rulemaking, 44 Fed. Reg. 61373, PR 50, 51, October 25, 1979;

these purposes were reiterated by NRC Chairman Palladino at

the commencement of the January 11, 1982 oral argument (Tr.

at 3).) By order of the NRC (January 16, 1982) the NRC

staff has taken no position in the waste confidence pro-

ceeding on what conclusions the Commission should reach and j

instead has been restricted to summarizing the record and

|
1
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O)LC-i identifying the issues. We are thus seriously concerned
i

that the NRC asserts in that forum that its staff has taken
I

no position while the staff's posture in the CRBRP Supple- !
l

ment is markedly different, summarily adopting DOE's position
Iin the waste confidence proceeding that waste management

is simply a routine matter of building some facilities and

does not pose significant environmental, technical, or

i
socioeconomic concerns. i

|
1

Thousands of pages have been filed in its waste confi-

dence proceeding, identifying dozens of major issues that

are as yet unresolved anu which could have major adverse

impacts. Indeed, the NRC staff itself has pointed out in

the waste confidence proceeding the significant uncertainties

regarding waste management:
;

"However, as DOE has acknowledged in its |
position and cross-statements, additional
engineering development work remains to ba
done before safe waste disposal can actually be

;
achieved. To the extent that technology for safe I

waste disposal is not "off the shelf" an NRC |
confidence finding would be largely an expression ;
of confidence that the DOE ongoing waste research
and development program will produce the antici-
pated results in the years ahead. Until the
program is completed, there necessarily remains a
degree of uncertainty regarding whether DOE will
find the answer to questions still open and
whether those answers, when found , sill turn out
as hoped for. We believe it is unlikely that an I

intensive review of the data base as it now exists
would reduce the uncertainty to an insignificant
level. " ("The Report of the Working Group. . .

on the Proposed Rulemaking on the Storage and
Disposal of Nuclear Wastes," hereinafter cited
as "NRC staff summary report," January 29, 1981,
p. 7.)

-13-
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Moreover, while the CRBRP Supplement'does not mention CEC"4

any inadequacies of DOE's program, the NRC staff's summary ,

report in the waste confidence proceeding in contrast

states:

;

"In addition, the Working Group believes that
the description of the DOE program is lacking in
regard to an important element: a discussion
which clearly delineates the linkages between
technical projects and technical problems, the
timing of expected solutions, and the integration
of the solutions into the decision-making process.
As an example, the discussion of in-situ tests
(pages II-248 and II-268) describes a score of
geotechnical tests underway at more than a dozen
sites. What is lacking is a discussion of how .

these investigations are integrated into the |,

| logical sequence of site investigation activities

|
and thence into site selection decisions." (Id., s

| pp. 23-24.)
|

f

I
! The Supplement does nct even acknowledge the sharp
: ,

dispute over the adequacy of DOE's waste management program ;

and the conclusion of many that DOE's program is insuffi- |

cient to assure that permanent, safe disposal of radioactive (
wastes, including those of the CRBRP, will be developed in'

the foreseeable future. (Sgg, for examole, " Consolidated

Statement of the State Group," December 18, 1982, PR-50, 51; .

hereinafter cited as " States' Consolidated Statement,"

filed in the waste confidence proceeding on behalf of the

California Energy Commission; California Department of |
Conservation; the Attorney General of the State of New

York; Illinois; Massachusetts; Minnesota; Ohio; Wisconsin; ;

Delaware; and Ocean County and Lower Alloways Creek Township,
|

New Jersey.)
!

,

- 14 N-215



:

CEC-4 The CRBRP Supplement fails to mention that the

scientific feasibility of isolating radioactive wastes from

the biosphere for the extensive periods required to assure
,

human safety has not been validated. (States' Consolidated
|

Statement, p. 5.) It also fails to acknowledge the numerous

gaps in present technical knowledge concerning permanent

waste disposal which, if unresolved, could result in

'
extremely adverse environmental impacts. As we pointed out

in our comments on DOE's DEIS for the overall breeder

reactor program, these technical gaps include:

Hydrology--Little is known about water transporta.

of radionuclides to the biosphere. (States'
Consolidated Statement, p. 7.)

b. Selection of geological mediums--None of the

geological mediums under study have been shown to

be technically capable of assuring safe isolation.

Each medium under consideration is known to

present serious, time-consuming, and possibly
;

insurmountable problems. (Id., p. 8.)

c. Waste rock interaction--There is no real under-
standing of the interaction of waste with host

rock and therefore no assurance that the physical,

chemical, and thermal effects induced by the

presence of the waste will not cause unmanageable

disruptions. (Id., p. 7.) ',

| !
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d. Future climatic changes, shaft sealing and borG- CRC-4
|

Ihole plugging, monitoring, cannister degradation,
waste form dissolution, reaction in the overpack

region, rock mechanics, retrievability, seismic i
,

l

and tectonic activity, and waste packaging. (IA.)

The Supplement addresses none of these problems.

The Supplement is also completely inadequate in its ;

i

'analysis of the institutional problems with developing

adequate waste management facilities. The Supplement states
i

!

|
that "the waste from the CRBRP would contribute only a small

portion of the total capacity of such planned facilities;
I !

| thus any socioeconomic impacts associated with CRBRP waste
'

4

I management would be a small increment to overall U.S.
l

management socio-economic impacts. In addition, socio-

economic effects of a geologic repository were assessed (DOE
|

|
1980b) and found not to be limiting in terms of cost / benefit t

balance." (Supplement, p. D-34). However, one of the most i

,

l

important studies on waste management, the Interagency
IReview Group Report, concluded that the resolution of

social, political, and institutional concerns is necessary

to permit the orderly implementation of a nuclear waste ;

program and that " resolution of institutional issues may ;

! well be more difficult than finding solutions to remaining j

| technical problems." (States' Consolidated Statement, ;

pp. 13-14.) Clearly, the DEIS' cursory conclusion on
,

socioeconomic impacts of CRBR wastes does not present the ;

[
t
.
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|

b)5b'S analysis required by NEPA. Here again, the NRC staff

dismissal of institutional problems, based upon the staff's

summary reliance on DOE's assessment, contrasts markedly
|
!with its public position in the waste confidence proceeding. |

|

lThe Supplement is also seriously inadequate in its
,

|
blanket conclusion that as-yet unpublished Environmental i

Protection Agency environmental radiation protection

standards will limit total repository impacts to insigni-

ficant levels. (Supplement, p. D-20.) Basically, the

Supplement rationalizes that even though EPA has not issued

its radiation criteria, and therefore there is no assurance

that the imoacts of CRBRP emissions will be insignificant
!or that the CRBRP will even meet the EPA standards, one

can simply assume that there will be no problems. The

status of the EPA standards and whether DOE's program will

meet the standards are significant issues being debated

in the NRC's waste confidence proceeding. (States' Con-
solidated Statemen), p. 13.) The Supplement fails to

mention this controversy. The environmental, site selection,

and performance criteria for a repository, including the one
!

that will handle CRBRP wastes, are still speculative, as is |
|

a demonstration that the criteria can be met. (States' |

|
Consolidated Statement, p. 38.)

l

The Supplement is also inadequate in its discussion of
;

the actual sites that would be used for permanent disposal

of CRBRP high-level radioactive vaste. The Supplement does;

-17 N-218
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l

not even identify the primary sites under consideration, C31C'M j

even though they are well known--the Hanford Reservation,

the Nevada Test site, and salt beds in Texas, Mississippi,

Utah, and Louisiana--or the environmental impacts of storing

wastes from CRBRP at those sites.

Finally, the discussion of spent fuel storage is almost

nonexistent. In fact, the Supplement simply mentions that

wastes may be indefinitely stored on-site rather than

shipped for permanent burial. (Supplement, p. 3-14.) As

with permanent waste disposal, significant questions have
been raised in the NRC's waste confidence proceeding about

the adequacy and safety of indefinite on-site storage.

Certainly some discussion of the CRBRP on-site storage

program, its risks, and impacts is required.

Had the Supplement properly assessed the numerous

technical and institutional issues associated with properly

handling the wastes from CRBRP, it could not have concluded

that waste management will not have a significant impact and

that the issues in waste management for CRBRP are limited to

easily resolvable decisions over which final site to choose

and to building the actual facilities. We therefore recom-

mend that the Supplement be withdrawn until a proper

assessment of this critical issue is performed.

- 18 N-219
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OEC"E Use of the " Table S-3 Rule"

The 1977 FES relied upon the NRC's " Table S-3 Rule" in

preparing Table ? and 3 of Appendix D. The NRC developed :

Table S-3 to provide a set of numerical values intended to

reflect the environmental effects of the uranium fuel cycle.
The United States Court of Appeals for the District of

Columbia has held the Table S-3 Rules invalid because

" . they fail to allow for proper consideration. .

of the uncertainties concerning the long-term
isolation of high-level and transuranic wastes,
and because they fail to allow for proper consider-
ation of the health, socioeconomic and cumulative
effects of fuel-cycle activities." (NRDC v. NRC,

F.2d No. 744585, pp. 11-12 (D.C. Cir., 1,

Apr. 27, 1982).) '

l
The NRC may still be basing its analysis upon this

i
,

approach. (See, Supplement, Chapter 5, especially p. 5-18,

and p. 11-27.)
)

C e C-4 The Sucolement's Decommissioning Analysis is Inadeouate

The Supplement's decommissioning analysis for the CRBRP

is limited to a generic discussion of environmental impacts I

associated with decommissioning nuclear facilities generally.
l(Supplement, p. 10-4.) The discussion of alternatives, '

environmental impacts, and the cost-benefit analysis is
|
'

inadequate since it contains essentially no analysis

specifically related to decommissioning CRBRP. The reason
i

for this problem is clear--the applicants' have not devel-

oped any definite plans for decommissioning the CRBRP. j

l (Supplement, p. 10-4.)

-19- N-220
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We direct the NRC's attention to a recent General OEO~b :

!

Accounting Office Report on decommissioning, " Cleaning

Up Nuclear Facilities--An Agressive and Unified Federal
.

Program is Needed," (GA0/EMD-82-40), May 25, 1982. After

thoroughly analyzing federal programs for decommissioning,
,

GAO has concluded:

" Selection of a tentative decommissioning
method during the design of a nuclear facility is
important if the owner of the facility, as well as
Federal regulators, are to effectively plan for
decommissioning. An early and precise as possible
determination of the method will allow the facility
to be designed to facilitate decommissioning, thus
reducing cleanup costs and avoiding delays in de-
commissioning. Early selection will also enable
Federal agencies and States to better estimate
waste disposal requirements.

"Despite these benefits, Federal decommis-
,

sioning programs in the past have not sufficiently
considered and incorporated decommissioning
needs during the facility planning and design ,

phase (p. ii)."
. . .

;

______ ,

" GAO believes it important that the final. . .

policies under development, and any DOE actions,
emphasize that ;

"--a tentative decommissioning method be deter-
mined early on so that design features can
be incorporated to expedite and simplify
decommissioning (see p. 18) and i

"--a funding mechanism be established, based on ,

the tentative method selected, at or before
the start of operations to ensure that
sufficient money is available to decommission
the facility at the end of its useful life.
(See p. 21.)" (pp. 11-111.) ;

!

______

"Regardless of the decommissioning method
used, it is important that the method be selected

-20 N-221
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CJ:Cr6, early in the facility-planning process. By doing
so, engineers can incorporate features in facility
design which will facilitate decommissioning and
reduce cleanup costs." (p. 19.)

"Early determination of the decommissioning
method will also aid in estimating future waste
volumes so that adequate disposal capacity will be
available when needed. [T]he volume of. . .

waste generated by decommissioning will vary
depending on the cleanup method used. Since '

Federal agencies are uncertain about what decem-
missioning method will be used, they have not been
able to estimate the future volumes of waste and
when these wastes will be generated. The short-
te *m impact of this situation is that reliable
estimates of waste disposal site capacity needs
cannot be made, and appropriate planning for waste
disposal sites cannot be done. The potential
long-term impact could be that waste disposal
site capacity may not be available when needed--
particularly for waste from commercial decom-
missioning activities." (p. 20.)

The Supplement fails to even mention this obviously

relevant critique and that the NRC itself is developing a

proposed policy that would require licensees to consider

decommissioning needs at the time facilities are planned and

designed. (GA0 report, p. 21.) In order to meaningfully

analyze CRBRP decommissioning impacts the NRC should require

a specific decommissioning plan and then revise the Supple-
.

ment to include an analysis of that plan and its impacts.
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| T H E P ENNSYLVANI A S T ATE U NIVERSITY
104 DAVEY LABORATORY

| UNIVERSITY PARK PENNSYLVANIA 16802
.

Area code s14
| College of Science

Depenment of Phyucs

Director, Clinch diver Breeder

. tea ctor rogram Jfficeo

U.S. Muclear Regulatory Conr.ission

ashington, D.C.

20555

Dear Director:
I

' Enclosed are my conments on the Draft Supolement No. 1 to

the Final Environmental Statement related to construction and
oneration of the Clinch River Breeder Reactor Plant,

NUREG00139. Please note t'st the opinions and calculations

nresented here are my own, and not necessarily those of the
Dennsylv-nia 3 tate University.

t ese connents are used in developing the FinalhI hone that

''unnlement. ' ould you also please send me a cony of tha t final,

Sur,1erent ten it is availatie.

Sincerely, ,

WY $
.. . A. Lochstet, 'h.D.

N-22?
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Environmental Imnact of
CRBRP
by

"illiam S. Lochstet

The Pennsylvania State University *

September 1982

The Nuclear Regulatory Commission has attemrteA to estinate

health consecuences of construction and oneration of the
Clinch River Breeder Reactor Plant (CRBRP) in its Environnental
Statement ( EUREG-0139) and its draft sunplement No.1 (Ref.1) .
This draft statement is totally inadeaucte in several ways.

\h B L 1 Section 7.1.3 states that the environmental risk of accidents
ffon the CRBRP is "not significantly" different from current L'.R.

A casual exanination of table A 8.1 indicates that this is not so.
There are 7 olants listed as being presently operable , or

onerated in the USA. EBR-1 exnerienced a fuel melting of the

ends of every fuel rod. Fermi also exoerienced a fuel melt

accident. Thus two of seven have experienced a serious fuel

melt accident. The history of L'!!R plants is not that accident

ridden, although fuel vms damaged at TFI -2, SL-1, 'Jaltz :: ills ,

as a few obvious exanoles from the USA exoerience. Thus the

actuarial examination of the history vdll show that there is

a significant difference in the risk free a fast breeder reactor

and a l'.'R, in the USA.

NN R L-1 A second area of omission is the environmental ir.r.act of

the suncorting fuel evcle. It is stated in section 5.7.2.7 (o 5-15)

(Ref.1) that the denheted uranium for the blanket will be obtained
from DCE stockniles at caseous di.ffusion clants. Furtrer, section

D.2.1 (o, 0-8) states th t no innects due to mining or milling

of uranium are to be charged to the CRSRP, since these one ations

* The information oresented here does not necessarily reflect .

the rosition of the tennsylvania State University, which

affiliation is civen here for identification turnoses only.

N-224
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CRBRP
2

Sec. 1982
i -

NUOhave already been incurred ao a result of other fuel cycles

.
(Ref.1). This is at best wisFful thinking. It changes the

| cost to benefit ratio of mining and milling,- but does not

L eliminate it. In this case, the enriched uranium bas a benefit

of being reactor fuel, and the tailings have a benefit of

CRBRP blanket fuel.
The CRBRP will renuire 11 ET of uranium (denleted) as inout i

fuel at ea ch of its annual refuelings (Fig. A5.1, Ref.1) . The )

j nlatit lifetime is given as 30 years ( Sec. D.2.2.4 , lef. 1), ,

which innlies 29 refulings using a total of 319 MT of uranium.

In addition the initial fuel loading contains 28.7 NT of

decleted uranium (Table D.1, Ref. 1). This renresents a total

L of 348 ICT of uranium recuired. This must be mined and milled
to be available as enrichment tails.

|

The total Slutonium neces' ary for the first core is 1.71 MT ;s

as given in Table - D.1 (Ref.1) . At the end of the first year of

onoration, new fuel vjill be needed using 0.894 MT of Pu as given
in Fir; A5.1 (Ref.1) . This material must be ready to install, j
:nd cannot be obtained from tie fuel just removed. Thus the initial

clutonium reouirement is 1.71 nlus 0.894, or 2.6 MT of Pu. This'

material will be obtained from the defense program as ner section

D.2.1 (Ref.1). Since the defense crogram nlutonium will be very >

| low in Pu-240, and the CRBR') nlutonium vill contain 12% to 20% i

Pu-2hD a s shown in table D.5(Ref 1),the furtre nroduction cannot
be used to recay this defense program Pu. Thus the environmental

! cost of rroducing this origional 2.6 I!? of Pu is to be born by !

CRERo. The eroduction of 2.6 MT of Pu rill reauire the minint;

ano nilling of at least 370 MT of uranium to feed the troductiont
,

reactors. Thus t"e tots 1 uranium reauired for CRER? is 370 IIT for
Pu, nlus 3h8 FT for tails for a total of 718 MT of mill outnut.

To obtain 718 I'T of uranium mill outrut, would reauire
'

an inrut of 71 F FT for an average I'ill oeerating at o6% recovery. ,

Thus, about 30 I'T of uraniur would remain in the mill tailings.

N-225
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Sep. 1982

Vf RL1A also contained in the mill tailings will be 12,8 kilograms of

thorium-230 which was is secular eauilibrium vdth the 768 MT |

of U-238. This tdll decay to radon-222 as has been nointed out l
9by Pohl (Ref. 2). The result vdll be a total of 1.9 x 10 Ci

of radon wil] be generated with a time scald determined by the

80,000 vear half life of thorium-230.

Furthermore, the 30 MT of uranium-238 in the mill tails will
,

also decay to radon-222 thru severcl stens as has been described

by the URC in GESMO (Ref. 3 ) . The result in this case will be
12

a total of 4.3 x 10 Curies of radon-222. Not all of the

radon produced in a mill tailings cile escones, because it may
undergo decay before it gets to the atmosrhere. At present some i,

recent tailings niles have two feet of earth cover. In this cas9,
the E'A estimate is that 1/20 of the radon nroduced escenes to
the air (Ref. 4). This factor will be used here, so that it i

11 '

is expected that a total of 2.'1 x 10 Ci of radon-222 will

be released to the air as the U-238 decays.

Chanter IV of GESMO (Ref. 3) suggests a value of 1.7 x 10-6
deaths for each curie of raden-222 released from a .tynical

mine/ mill site in a western state. If this factor is acnlied to
11a release of 2.1 x 10 Ci, the result is 360,000 deaths.

This is one of the costs of the CRBRP. I

TFe use of the full time for radioactive decay is reauired

by the decision of the court at footnote 12 of KRDC v. USNRC,
547 F. 2nd 633 which states in part:

"?e note at the outset that this standard is misleasing
because the toxic life of the wastes under discussion
far exceeds the life of the riant being licensed. The
envirnnnental effects to be considered are those flowing I

from retrocessinc and cassive storage for thn fu1]

detoxification veriod. I
!

T*us, the entire lifetime of these vastes must be considered as H

has been done here. I

,

I I
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YIb k'3The Draft document (Ref.1) comrares expected radiation

exposure to natural background in several nlaces ( pp. 5-20,
10-3, table A10.2 ) . In these instances it is shoun that the
radiation exposures are much ma smaller then natural background.

It is nowhere stated th,t the oceration of CR5RP is aing tom

eliminate background radiation. Background is not a benefit,

nor a cost in this cost - benefit comrarison. At best it is

interestine and irrelevant. It must be shown that tFe benefits
!

of nhant creration are greater than the costs of or.eration.
'

This is diCficult to do, since they are not measurable in the

same cuantities. However, the benefits must be immense indeed
to bclance out the cost of this nlant which exceeds 360,000

deaths. This is the connarison reouired by NEPA.

|

|

!

|

.

.

i :

!-

1
,

|
<

|
|
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