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SUM"ARY AD CONCLUSIONS

.r.s Ensironmental Statement was prepared by the U.S. Nuclear Regulatorv Commission, Office of
nuclear Reactor Regulation, in cocperat;or with the U.S. Amy Corps of Engineers, ar.d the U.S.
Environrental Protection Agency.

1. This action is administrative.

2. The proposed action is the issuance of a construction permit to the Project Management
Corporation (PMC), the Tennessee Valley Authority (TVA) and the Energy Research and Develop-
ment Administration (ERDA) for cons;ruction and operation of the Clinch River Breeder Reac-
tor Plant (CRBRP), Docket No. 50-537. The proposed location is in Roane County, Ter.nessee,
about 25 miles west of Kr.oxville, on the north side of the Clinch River. The site is withiri
the city limits of Oak Ridge but it is owned by the United States of America and is presently
in the custody of TVA. The United States (ERDA) would also own the plant.* Some delay is
anticipated in the original schedule for site preparation to begin in September 1975, com-
pletion of construction in 1981, and startup in 1982. Criticality is now scheduled by the
applicants for October 1983.

During the first five years of operation (1984-1988), TVA would operate the CRBRP and pur-
chase its electrical output as a demonstration plant under ERDA's Liquid Metal Fast Breeder
Reactor (LMFBR) Program. At the end of that period, TVA would have the option of purchasina
the plant for its own use over the remaining operating life of approximately 25 years.

The c.RBRP is 6 signed to use a liquid sodium cooled fast breeder reactor to produce 975
megawa m vi therral energy (ftWt) with the initial core loading of uranium and plutonium
mixed oxide fuel. This heat would be transferred oy heat exchangers to nonradioactive
sodium in an intermediate loop, and then to a steam cycle. A steam turbine generator would
use the steam to produce 380 megawatts of electricas capacity (MWe). Future core desig, may
result in gross power ratings of 1121 MWt and 439 MWe; these higher ratings are c6nsidered
in the assessments made in this statement. In-plant uses of electricity would result in a
net plant output of approximately 350 !!9e initially and 379 MWe in the future.

Exhaust steam from the turbine-generator would be cooled in condensers utilizing two mech-
anical draft cooling towers for dissipating heat to the atmosphere. The Clinch River would
supply all CRBRP water needs. For maximum power, the annual average water requirement would
be about 13 cfs (5835 gpm), of which 5 cfs (2251 opm) would be returned as blowdown to the
river and 8 cfs (3584 gpm) would be consumed, mainly by evaporation.

3. Summary of environmental impacts and adverse effects:

(a) Sone timber would be harvested and other vegetation and animal life would be destroyed
cn the 195 acres disturbed for construction of the nlant facilities and 58 acres of
right-of-way for new transmission lines. All but 73 acres would be revegetated after
completion of construction (Sections 4.2.1,4.4.1).

(b) Erosion of land and minor siltation of the river woul usult from construction and
subsequent rainfall, but planned control practices ane revegetati n would m Mimize
this effect (Section 4.3).

3(c) Approximately 2D,000 m of river bank and bottom would be excavated or dredged to
permit installation of cooling water intake and discharge and barge-unloading facili-
ties; pcet of these areas would be lost temporarily as benthic habitat (Section 4.4.2).

(d) Access to an Indian mound and Hensley Cemetery onsite would be allowed; these historic
and archeologic resources would not be affected by construction activities (Sections
5.1 and 4.2.1) .

(e) Ccnstruction noise would be a temporary annoyance to a few residents south of the site
(Section 4.5.4).

*
Legislation was enacted by the Congress in January 1976 which authorized ERDA to acquire owner-
ship and custody of the CRSRP and custody of the associated site area. ERDA became a co-
applicant on May 6, 1976.
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.(f) Construction traffic would add to congestion on local roads, particularly State Road 58,
during shift changes (Section 4.5.1).

(g) Tax receipts would not fully compensate for increased public services needed by the
additional workforce, particularly during construction (Sections 4.5 and 5.6).

(h) Transmission structures wcald be concealed by ridges and hills. The plant would not be
seen except from Gallaher Bridge and several residences south of the river. The cool-
ing tower 'ame would usually extend no more than 1.5 miles, but could sometimes extend
six miles. Fog resulting from the tower operation could be a minor nuisance on nearby
roads a few hours per year (Section 5.3.3).

(i) Deposition of dissolved solids carried with vapor from the cooling tower would have no
important effect on vegetation and animals (Section 5.3.3).

(j) Water consumed by the project would be a maximum of 132 onm during construction and an
o erage of 3584 gpm (8 cfs) during plant operation. Water use during operation represents
about 0.2% of the annual average river flow (Sections 4.3 and 5.2).

(k) The average annual radiation dose to an individual living at the site boundary would be
1.6 mrem /yr, and the cumulative dose to the estimated year-2010 population within 50
miles would be 0.3 man-rem /yr. These doses are less than 2% and 0.003%, respectively,
of those received from natural radiation (Section 5.7.3).

(1) Risks associated with accidental radiation exposure would be very low (Chapter 7).

4 Major alternatives considered:

Sites-

Facility systems-

Transmission route.-

5. The following Federal, State, and local agencies were asked to coment on the draft environ-
mental etatement which was made available in February 1976:

Advisory Council on Historic Preservation
Department of Agriculture
Department of the Army, Corps of Engineers
Department of Commerce
' 3partment of Health, Education and Welfare
. apartment of Housing and Urban Development
Department of the Interior
Department of Transportation
Energy Research and Development Administration
Environmental Protection Agency
Federal Energy Administration
Federal Power Comission
State of Tennessee
Anderson County, TN
Knox County, TN
Loudon County, TN
Roane County, TN
City of Oak Ridge, TN
City of Knoxville, TN

Except for Knox County, Loudon County and the City of Knoxville, coments on the draf t
environmental statement were received from all of the above agencies and the following
organizations and individuals:

State of North Carolina
East Tennessee Development District
Concerned Californians
Environmental Coalition on Nuclear Power
Geothermal Energy Institute

,g, gxv
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Natural Resources Defensa Council, Sierra Club and
East Tennessee Energy Group

Mr. Brad Neff
Dr. Edward Passerini
Ms. Deborah Hurwitt
Project Management Corporation

6. The final environmental statement vis made available to the public, to the Council on
Environmental Quality, and to other specified agencies in February 1977,

7. On the basis of the analysis and evaluation set forth in this statement, after the environ-
mental, economic, technical and other benefits of the Clinch River Breeder Reactor Plant
have been weighed against environmental and other costs, and after available altematives
have been considered, the staff concludes that the action called for under the National Envi-
ronmental Policy Act of 1969 (NEPA) and 10 CFR Part 51 is the issuance of a construction per-
mit for the plant sut' ject to the following limitations for the protection of the environment:

(a) The applicant shall take the necessary mitigating actions, including those sumarized
in Section 4.6, during construction of the plant and associated transmissiorf lines to
avoid unnecessary adverse environmental impacts from construction activities.

(b) In addition to the preoperational monitoring programs described in Section 6.1 of the
Environmental Report, with amendments, the staff recommendations included in Section 6.1
of this document shall be followed.

(c) The applicant shall demonstrate to the satisfaction of the staff that the realistically
analyzed radiological consequences of postulated plant accidents (Table 7.2) will not
exceed 15 rem to the bone, 2.5 rem to the whole body and 30 rem to the thyroid of an
ir.dividual at the site boundary.

(d) The applicant shall establish a control program that shall include written procedures
and instructions to control all construction activities as prescribed herein and shall
provide for periodic management audits to detemine the adequacy of implementation of
environmental conditions. The applicant shall maintain sufficient records to furnish
evidence of compliance with all the environmental conditions herein.

(e) Before engaging in a construction activity not evaluated by the Comission, the appli-
cant will prepare and record an environmental evaluation of such activity. When the
evaluation indicates that such activity may result in a significant adverse environme-
tal impact that was not evaluated, or that is significantly greater than that evaluated
in the final en ironmental statement, the applicant shall provide a written evaluaticn
of such activities and obtain approval of the Director of the Office of Nuclear Reactor
Regulation prior to undertaking the activities.

(f) If unexpected hamful effects or evidence of serious damage are detected during plant
construction, the applicant shall provide to the staff an acceptable analysis of the
problem and a plan of action to eliminate er significantly reduce the hamful effects
or damage.
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F^5EWORD

This environmental statement was prenared by the Division of Site Safety and Environmental Analysis,
Office of Nuclear Reactor Regulation, U.S. Nuclear Regulatory Commission (the staff), in accord-
ance with the Comission's regulation 10 CFR Part $1, which implements the requirements of the
National Environmental Policy Act of 1969 (NEPA). The U.S. Environmental Protection Agency (EPA)
and the U.S. Army Corps of Engineers (the Corps) participated in the pr _garation of this statement.

NEPA states, among other things, that the continuing responsibility a f f ie Federal Government is
to use all practicable means, consistent with other essential conside. cions of national policy,
to improve n d coordinate Federal plans, functions, programs, and resources to the end that the
Nation may:

Fulfill the responsibilities of each generation as trustee of the environment for-

succeeding generations.

Assure for all Americans safe, healthful, productive and aesthetically and culturally-

pleasing surroundings.

Attain the widest range of beneficial uses of the environment without degradation, risk-

to health or safety, or other undesirable and unintended consequences.

Preserve important historic, cultural, and natural aspects of our national heritage,-

and maintain, wherever possible, an environment supporting diversity and variety of
individual choice.

Achieve a balance between population and resource use, permitting high standards of-

living and a wide sharing of life's amenities.

Enhance the quality of renewable resources and approach the maximum attainable recycling-

of depletable resources.

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

(i) the environmental impact of the proposed action,

(ii) any adverse envircnmental effects which cannot be avoided should the proposal be
implemented,

(iii) alternatives to the proposed action,

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

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

An environmental report accorpanies each application for a construction pemit or a full-pot.er
operating license for a nucNar power generating station. A public announcement of the avalla-
bility of the report is made and any comments on the report by interested persons are considered
by the staff. In conducting the required NEPA review, the staff meets with the applicant to dis-
cuss items of infomation in the environmental report, to seek new infomation from the applicant
that might be needed for an adequate assessment, and generally to ensure that the staff has a
thorough understanding of the proposed project. In addition, the staff seeks information from
other sources that will assist in the evaluation and visits and inspects the project site and

surrounding vicinity. Metbers of the staff may meet with State and local officials who are
charged with protecting State and local interests. On the basis (:' all the foregoing and other
such activities or inquiries as are deemed useful and appropriate, the staff makes an independent
assessment of tne considerations specified in Section 102(2)(C) of the NEPA and 10 CFR 51.

*"'
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The staff's evaluation leads to the publication of a draft environmental statement by the Office
of Nuclear Reactor Regulation which is circulated to Federal, State, and local governmer il agen-
cies for ccmment. A suninary notice is published in the Federal Register of the availabisity of
the applicant's environmental report and the draft environmental statement and interested persons~

are invited to comment.

Af ter receipt and consideration of comments on the draft statement, the staff prepares a Final
Environmental Statement which includes: a discussion of concerns raised by the ' mynents; a
benefit-cost analysis, which considers the environmental costs of the plant and the alternatives
available for reducing or avoiding them, and balances the adverse effects against the environ-
mental, economic, technical, and other benefits of the plant; and a conclusion as to whether the
action called for, with respect to environmental issues, is the issuance of the proposed perinit,
with appropriate conditioning to protect environmental values, or its denial. This Final Envi-
ronmental Statement and the Safety Evaluation Report prepared by the staff are submitted to the
Atomic Safety and Licensint; Board for its consideration in reaching a decision on the application.

1In accordance with Memoranda of Understanding ,2 which govern certain interactions of the Nuclear
Regulatory Corrnission with the Dvironmental Protection Agency and the Corps of Engineers, both of
the latter agencies provided input to the NRC for itc ase as the " lead agency" in preparing the
draft environmenal statement. EPA and the Corps have siewed the comments on the draft statement
which are within their areas of responsibility and haw sorked with the staff in its preparation
of this Final Envircnmental Stateinent.

Cop y of this statement may be obtained as indicated on the inside front cover.

Mr. Paul H. Leech is the NRC Environmental Project Manager for this project. Should there be
questions regarding the content of this statement, Mr. Leech may be contacted at the following
address or at 301/443-6990.

Division of Site Safety and Environmental Analysis
Office of Nuclear Reacter Regulation
U.S. Nuclear Regulatory Corrnission
Washington, D.C. 20555

REFERENCES

1. Second Memorandum of Understanding and Policy Statetent Regarding Implementation of Certain
NRC and EPA Responsibilities, Federal Register, Vol. 40, No. 251, December 31, i975.

2. Memorandum of Understanding between the U.S. Anny Corps of P.gineers and the U.S. Nuclear
Aegulatory Coninission on Regulation of Nuclear Power Plant:, Federal Register, Vol. 40,
No. 165, August 25, 1375.
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1. INTRODUCTION

1.1 THE PROPOSED PROJECT

The Clinch River Breeder Reactor Plant (C20Pi is the demonstration plant proposed by the U.S.
Energy Research and Development Administration (ERDA) under its Liquid Metal Fast Breeder Reactor
(LMFBR) Program. A discussion of the LMFBR Program and the role of the demonstration plant in
that program is included in Chapter 8 of this statement. The F.jor objectives of the CRBRP, as
defined in the program final environmental statement (ERDA-1535), are (1) to demonstrate the
technical performance, reliability, maintainability, safety, environmental acceptability, and
economic feasibility of an LMFBR central station electric power plant in a utility environwnt,
and (2) to confirm the value of this concept for conserving important nonrenewable natural
resources.

The CRBRP is designed to be an integrated electric power plant with a liquid-sodium-cooled
breeder reactor supplying the thermal energy to produce steam to drive a turbine-generator. With
the initial reactor core of uranium and plutonium mixed-oxide fuel, the olant is expected to
produce 975 megawatts of themal energy (MWt) and a net output of 350 e.ectrical megawatts (MWe).
Future core designs may result in a gross power of 1121 MWt and a net output of 379 MWe; these
higher ratings are considered in the environmental assessments made in this statement.

The proposed location of the plant is in Roane County, Tennessee, on undeveloped land owned by
the U.S. Government in the rural southwestern section of the City of Oak Ridge. Thc 1364-acre
site is on a peninsuia formed by the Clinch River and bounded on the north ERDA's Oak Rijge
Reservation, which lies between the site and developed areas of the city. iin a two-mi's
radius of the site, the area consists primarily of woodland; however, smdl . ores and resid4nces
are scattered south and west of the Clinch River. The northwest edge of the site is designa ted
for development as an industrial park.

Water needed by the plant would be supplied by the C' inch River. For maximum power, annual,

average water requirement would be about 13 cfs (5835 gpm), of which 5 cfs (2251 gpm) would be
returned to the river and 8 cfs (3584 gpm) would be consumed, mainly by evaporation from the
mechanical-draft wet cooling tower used to cool the spent steam from the turbine-generator.

Two 161-kV transmission lines approximately 3.2 miles long would be constructed from the plant to
an existing transmission line owned by the Tennessee Valley Authority (TVA). Nearly all or the
right-of-way required would be obtained by widening existing corridors.

Electr' city generated by the CRBRP would be purchased by TVA and distributed to loads on its power
system. The applicants' plans call for a five-year demonstration period after operational testing
of the plant. At the conclusion of the demonstration period, TVA may offer to prchase the plant
at a price based upon its value as a power production facility; otherwise, the p. ant would rema'.i
under ERDA ownership for continued operation or decornissioning. If the plant is operated for a
total of 30 years, the average capacity factor is estimated to be 68.5% (ER, p.11-73).

1.2 THE PROJECT PARTICIPANTS

The CRBRP was authorized by Congressional decision as a cooperative effort of industry arJ govern-
ment. It was further decided that this demonstration plant should be operated as part of the
power generation facilities of an electric utility system. The project began with the accept-
ance in 1972 of the joint Commonwealth Edison Company (CE)-TVA proposal to work with the AEC (now
ERDA) to design, develop, construct an( operate the demonstration plant. To implement this pro-
posal, two non-profit organizations, the Breeder Reactor Corporation (BRC) and Project Manage-
ment Corporation (PMC) were established. BRC serves as the principal liaison between the project
and over 700 electric utility organizations throughout the country which are contributing manpower
and approximately $250 million. PMC, which is staffed largely with CE and TVA personnel, origi-
nally had the overall management responsibility for design, development, construction, testing
and operation of the plant during the 5-year demonstration period. By agreement of the project
participants the overall 'nanagement responsibility shifted on May 1,1976, from PMC to ERDA.
ERDA carries out these responsibilities primarily through a project office established in Oak
Ridge near the CRBRP site. PMC continues to represent the utilities' interests in the project
and participates actively in the project's affairs through the assignment of its personnel to
various positions on the project office staff. TVA is responsible for the plant operation and
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maintenance during the five-year demonstration period, and has an option to purchase the plant
from ERDA at the end of that period. Should TVA not exercise its option, ERDA may dispose of
.the plant, assume operational responsibility itself, or reach agreement with TVA on TVA's con-
tinued operation of the punt.

Westinghouse Electric Corporation is the lead reactor designer and manufacturer, with responsi-
bility for the overall nuclear island, reactor system and primary heat transport system. The
General Electric Company (GE) is respcnsible for the intermediate heat transport system and the
steam generator systems; Atomic International is responsible for the fuel handling system, main-
tenance and auxiliary systems. GE is also the turbine-generator supplier.

Burns and Roe, Inc. is the architect-engineer for the project and Stone & Webster Engireering
Corporation will manage its construction.

1.3 STATUS OF THE PROJECT

On October 15, 1974, in accordance with the Atomic Energy Act of 1954, as amended, and the Com-
mission's regulations thereuncer, PMC and TVA tendered an application to the NRC for a construc-
tion pemit and a Class 10Cb) operating license for the CRBRP. A combined term of 40 years was
requested, beginning with the date a construction perTnit is issued. The Environmental Report
(ER) and Chapter 2 of the Preliminary Safety Analysis Report (PSAR) were found deficient by the
NRC in several major areas of information and the applicants were so notified November 19, 1974.
These deficiencies were satisfied in a series of submittals by the applicants and the application
was docketed for environmental review on April ll, 1975. The remaining sections of the PSAR were
su hitted for acceptance review on April 24, 1975, and the PSAR was docketed on June 13, 1975.
The application was amended on May 6, 1976 to add ERDA as an applicant.

With the expectation that the Commission would issue a Limited Work Author *zation by September
1975, the applicants submitted with their application a schedule of site preparation activities
to begin on that date. Cucpletion of conscruction was scheduled for late 1981 and initial opera-
tion in 1982. However, approximately 15 months of delay are anticipated and reactor criticality
is now scheduled for October 1983. On this basis, the 5-year demonstration period would cover
the years 1984 through 1988.

1.4 STATUS OF REVIEWS AND APPROVALS

10 CFR Part 51 requirts that the Director of Nuclear Reactor Regulation, or his designee, analyze
the applicants' environmental report, which was submitted as part of the application, and prepcre
a detailed statement of environmentai ;onsiderations. This environmental statement related to
construction of the CRBRP has been prepared accordingly.

The major documents used in preparation of this statement were the applicants' Environmental
Report and amendments thereto, Chapter 2 of the PSAR, and both the Proposed Final Environmental
Statement (WASH-1535) and the Final En"ironmental Statement on the LMFBR Program (ERDA-1535).
Independent calculations and sources of information were also used as bases for assessments of
environmental impact. Some of the infomation was gained by the staff during visits to the site
and surrounding areas in January and November of 1975. Although data from all these sources were
examined in making assessments, only brief sumaries of the most pertinent data are included in
this statement. As indicated above, references throughout the statement are indicated by name,
agency, or document number in parenthesis; complete reference information is found alphabetically
listed in the references section.

As part of its safety evaluation prior to the issuance o construction permits and operating
licenses, the Commission makes a detailed evaluation of t .e applicant's plans and facilities for
minimizing and controlling the release of radioactive materials under both normal conditions and
potential accident conditions, including the effects of natural phenomena on the facility.
Inasmuch as these aspects are considered fully in other documents, only the salient features that
bear directly on the anticipated environmenul effects are repeated in this environmental
statement.

Copies of this environmental statement and the applicants' documents referenced above are
available for public inspection at the Commission's Public Document Room, 1717 H Street, N.W.,
Washington, D.C., and at the public libraries in Oak Ridge and Knoxville, Tennessee.

In Section 12 of the ER, the applicants have provided an extensive listing of licenses and
permits that might be applicable to the CRBRP. Since the plant would be titled in the United
States and built on Federal land, the project is not required to obtain licenses and permits
from State and local authorities. However, the applicants have stated in ER Section 12 that
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"close coordination and cooperation with these officials and agencies will be maintained to
assure that the project is implemented in accordance with applicable regulations and recomended
pra.:tice s . " The staff has discussed the project with various State and local officials and has
considered the resulting information in the course of preparing this statement.

In addition to the construction permit and operating license required by the NRC, the appli_ ants
must obtain the following Federal authorizations:

Pemits and Licenses Issuing Aqencies

1. Permit to construct water intake U.S. Amy Corps of Engineers
and discharge facilities.

2. Fermit to construct barge facilities U.S. Army Corps of Engineers

3. Permit to discharge dredge or fill U.S. Army Corps of Engineer
material into navigable waters.

4. Pemit for access road and railroad fills U.S. Army Corps of Engineers
(below normal water level, elevation 741 f t)

5. Pemit for lights used on structures U.S. Coast Guard
near the navigation channel such as
the barge facilities.

6. Permit to discharge under the U.S. Environ' ental Protection Agency
National Pollutant Discharge Elimination
System (NPDES).

7. Pemit for tall structures-necessary Federal Aviation Agency
for structures 200 f t or more above
ground or any structures representing
sudden elevation change (cooling tower,
meteorological tower).

8. Pemit for radio transmitters and Federal Communications Comission
associated towers.

9. Licenses for radioactive '=ource U.S. Nuclear Regulatory Comissic'
material and special nuclear material
not covered by operating license.

10. License for radioactive by-product U.S. Nuclear Regulatory Commission
material.

11. Reactor Operator Licenses. U.S. Nuclear Regulatory Corriission

12. Pemits for transportation of ri.dioactive U.S. Department of Transportation
materials and metallic sodium.

13. Construction of intake and discharge Tennessee Valley A aority
structures and barge facilities.

14. Access road and railroad fills (below Tennessee Valley Authority
nomal water 1* vel, elevation 741 f t)

Both the Corps of Engineers and the Environmental Prots.ction Agency have contributed to this
environmental statement, under the " lead agency" concept, in fulfilling their NEPA responsi-
bilities with Legard to the pemits and licenses listed above for which they are issuing agencies.

The CRBRP is also subject to provisions of the following requirements relative to preservation
of cultural, historical, arenaeological and architectural resources: The National Historic
Preservation Act of 1966 (16 USC is 470-70n); Executive Order No. 11593 (3 CFR 560 [1971]);
and Public Law 93-291 (May 24. 1974).
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2. THE SITE AND ENVIRONS

2.1 GENERAL DESCRIPTION

The proposed CRBRP site is located in Roane County, Tennessee, on the nor( side of the Clinch
River (between CRM 16 and 18) and about 25 miles W of Knoxville (Figure 2.1). Nearby cities are
Kingston, 7 miles W; Parriman, 9.5 miles NW, and Oak Ridge, 10 miles NE (Figure 2.2). The site,

zoned Industrial 2, is in the remote southwestern corner of the City of Oak Ridge, on undeveloped
land which is federally owned and under custody of the Tennessee Valley Authority (TVA). ERDA's
Oak Ridge reservation meets the site's northern boundary.
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FIGURE 2.1 Site Location

The center of the reactor containment vessel would be located at 35*53'24" N latitude and 84'22'57" W
longitude. Grade for principal plant structures would be 74 f t above th( mean river water level
of 741 f t above MSL. The site location is also shown by photographs in F:gures 2.3 and 2.4 (ER,
Sec 2.1; and Am I, Part II, G3)- The site consists of 1364 acres of which about half of the
acreage is taken up by tne peninsula where the plant would be located, as shown in Figure 2.3.
The site acreage extends northward, as shown partially in Figure 2.3 and completely in Figure
3.3 (on page 3-3).

Steep ridges, hills, and kaobs are prevalent in the region. Chestnut Ridge, running through the
north portion of the site, is the dominant topographic feature, reaching an elevation of 1100 ft
above MSL at the crest (Figure 3.19). Figure 2.5 shows general land use near the site. Woodland
dominates within a 2-mi radius of the plant location, although numerous residences and small
farms lie imediately south and west of the river (ER, Fig 2.1-7).
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FIGURE 2.7 Local Transportation Routes

The general area within a 10-mi radius of the plant is taken up by residences, fams, recreation,
industry, and woodland. Several commercial dairy fams are present in the area, although the
trend over recent decades is toward beef production, with its lower labor requirement. Agri-
cultural croy; generally se grown in small plots for single family use. While the area has no
major sports f acility, ovLr 60 recreational sites had, in all, about 7600 people present during
the peak hour in 1970, and the staff anticipates 14,000 people during the peak hour in 2010
(ER, Tab. 2.2-14). There are three bank fishing ar- . within 3 miles of the site. A 30-unit
camping and day use area is located about 2-3/4 mile. ~ 'f the site. A 100-unit campsite, with
plans for fishing, boating and swiimting, is on the Cas, 'ek embayment about 1 mile SE of the
site boundary. There are no wildlife preserves or tuntin9 eas within 5 miles of the site. A
waterfowl refuge is 8 miles southwest on the Tennessee River, and a wildlife preserve is at
Kingston. Principal industrial activities are the Oak Ridge Gaseous Diffusion Plant (ORGDP), the
Oak Ridge National Laboratory, the Y-12 Area, and TVA's Melton Hill Dam (Figure 2.2). At the
northern end of the site, between Bear Creek Road and Grassy Creek, about 112 acres have been set
aside for the Clinch River Consolidatej Industrial Park (Figure 2.5). Minerals are not obtained
from the site and vicinity. Twenty-two schools are located within the 10-mi radial area, with
nearly 8000 students in 1973. Hospitals are located at Harriman and Oak Ridge. The Southern
Railroad serves the ORGDP (shown in Figure 2.4) by way of a branch from the line about 4 miles
N of the site. The area is served by several highways including I-40, leS than 1 mile 5 of the
site boundary, and State routes 58, 62, and 95. Theit are no airports or military installations
in the 10-mi area (ER, Sec. 2.2).
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Within a 20-mi radius of the site, 8 public water systems and 16 industrial systems draw from
surface water, including the Clinch P.1ver and the Emry River. The closest such withdrawal is
by ERDA, 1.6 miles away. Groundwater supplies 17 public systems and many residences within the
20-mi radius. Over 100 such residences are within 2 miles, all located south of the Clinch
River. The use of surface water for fishing is considered in Section 2.7. Comercial traffic
through the Melton Hill Dam increased from 1000 tons in 1966 to 10,000 tons in 1973. For the
same years, the numbers of recreational craft dropped from 1200 to 800 (ER, Sec 2.2).
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2.2 KEGIONAL DEMOGRAPHY

Within a 50-mi radius from the plant, Knoxville and Oak Ridge are the largest urban centers,with 1970 populations of 174,587 and 28,319, respectively; 19 other centers had populations
between 2500 and 15,000 (LR, Tab 2.2-1). In 1970 the 10-mi radial area had a population of
41. f.% - and the 50-mi area, 670,800. The corresponding poro lation totals for 1980 are estimated
to 49,500 and 748,000; and for 2010, 65,000 and 987,000. Population distributions for the
1970 and 2010 estimates are shown in Figure 2.6 (ER, Sec 2.2). No growth is projected for the
5-mi radial area since it is remote from growing urban centers and no major development is planned
that would increase agricultural intensity and, in turn, population. The 5-mi area provides
employment for 4600 people at the ORGDP, 4000 at ORNL, and a smaller number at the Clinch River
Consolidated Industrial Park.
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FIGURE 2.6 Population Distributions for 1970 and 2010 within 5 Miles and 50 Miles of the Site
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2.3 HISTORIC AND ARCHAE 0 LOGICAL SITES AND NATURAL LANDMARKS

The National Register of Historic Places through -November 1976 shows four sites within 10 miles
of the CRBRP and the proposed transmission lines: the Harriman City Hall, the former County
Court House at Kingston, the Southwest Point on the Tennessee River SW of Kingston, and the X-10
Graphite Reactor at ORNL. Within the site boundaries, four farmsteads of potential significance
were located and recorded as 40RE120. -121 -122, and -123 (Figure 2.7) (ER Fig 2.3-1). Only
remains are present, except for -122 where the buildings stand in disrepair (Schroedl. 1972 and
Thomas,1973). The Hensley Cemetery. 40RE119 (Figure 2.7). with 5 marked graves is on the
property, well beyond the plant construction area,
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Archaeological field work has been completed at 6 other sites, 40RE104. -105, .'06. -107, -108,
and -124 (Schroedl,1972 and 1973). Sites 40RE104, -105, and -106 yielded few cultural materials.
Finds at -107, -108, and particulcrly -124 indicated the need for further excavation, analysis,
and reporting. Agreement to do tho additional work, and complete it before construction, has
been reached between YVA and the Ur.iversity of Tennessee (Schroedl, no date). Removal of nearly
all sediments down to the premound surface of 40RE124 'ndicated interment of mure than 36
individuals.

No natural landmarks are present on the site or in the immediate vicinity.

2.4 GE0 LOGY

The CRBRP site lies in the Valley and Pidge Tectonic Province near the western border of the
former Appalachian geosyncline, which was active during most of the Paleozoic Era (more than
230 million years ago). The site is anderlain at shallow depths by sedimentary rocks (siltstone
and limestone) of Ordovician age. This limestone unit is not prone te extensive Karstic develop-
ment. The rocks were folded and faulted during the Pileozoic era and are now tilted to the SE at
an angle of about 30* Since then, weathering and ercsion have been the dominant geologic
processes at the site, with sediment accumulation being restricted to terrace and flood plain
deposats of the Clinch River. The area is presently characterized by rugged terrain of sub-
parallel ridges with intervening valleys. In the site vicinity, the major ridges (Chestnut Ridge
to the northwest and Dug-Hood Ridge to the southeast) crest between 900 and 1,200 ft. The valley
between thes2 ridges, known locally as Poplar Spring! Valley and Bethel Valley, consists of
rolling hills which range between elevations of 750 and 800 ft. Within the site boundaries.
Chestnut Ridge consists of two subordinate ridges, which crest at about 900 ft elevation. In the
valley fomed by these subridges, a topographic saddle rises to about 800 f t and the vallay slopes
from this saddle in both the northeasterly and southwesterly directions down to the Clinch River
(normal summer pool 741 ft). There are no perennial streams on the site. Flow along valleys and
gull:es occurs only after he; <y rainfall.

The site is situated between the traces of the Cover Creek and Whiteoak Mountain thrust faults.
No evidence of any post-Paleozoic activity assom pd with them has been found. Eleven recorded
earthquake epicenters are within a 50-mi radius, i9 epicenters within a 100-mi radius and 44
within a 200-mi radius of the site. The largest earthquake known to have occurred within the
tectonic province in which the site is located (southern part of Ridge and Valley Tectonic Province)
was on May 31, 1897 in Giles County, Virginia. Tne effects of such earthquakes on the proposed
plant will be con idered in the staff's Safety Evaluation Report, in accordance with 10 CFR
Part 100, Appendix A.

2.5 HYDROLOGY

2.5.1 Surface Water

In the site vicinity, the Clinch River forms the north leg of the Watts Bar Reserveir, which is
part of the TVA system. Its water elevation is controlled by Watts Bar Dam, 55 miles downstream
of the proposed plant site, and generally maintained between 735 and 741 ft above MSL. The
finished plant grade would be at an elevation 815 ft above MSL, well above the maximum recorded
flood level of 764 f t above MSL. In the winter, in the vicinity of De proposed discharge, the
river is approximately 612 ft wide and has an wage depth of 6.3 f t and average velocity of
1.4 fps. An average river width of 657 f t, 6." of 11.6 ft and velocity of 0.6 fps are typical
of surrer conditions. Norris Dam, 55 miles upstream from the proposed site, regulates the
Clinch River flow. However, the immediate influence on water flow at the site is Melton Hill
D5m. It is small, but only 5 miles upstream from the proposed site. Since completion of 7s
Melton Hill Da, in 1963, the average year has included a total of 46 days when na water was
released.

Based on 1963-1973 discharge r(cords for Melton Hill Dam, the average flow of the river is about
4,800 cfc at the site. The nximum hourly average release was 43,400 cfs, and the maximum daily.
average release was 26,900 cfs (ER, Sec 2.5.1.2 and PSAR, Sec 2.4.1.2.4). River flow at the
site can be upstream, downstream or quiescent, depending on the mode of operation of the Melton
Hill Dam, Watts Bar Dam and Fort Loudon Dam (on the Tennessee River). Flow reversal would occur
as a result of abrupt shutdown of Melton Hill and Watts Bar Dams and by release of water from
Fort Loudon Dam. Zero flow conditions at Melton Hill Dam have been imposed for continuous
periods of 29 days,11 days, and shorter continuous periods for the purposes of controlling the
growth of Eurasian water milfoil in the reservoir. However, no extended periods of zero flow
are anticipated in the future since TVA will control the milfoil through the use of water level
management and supplemettal applications of chemical herbicides approved by the EPA and applied
in accordance with the Federal Insecticide, Fungicide and Rodenticide Act (Van Nort, April 14,
1976. Encl. 2, p.6). The 1963-1973 flow oata for Melton Hill Dam show that nearly all monthly
averages exceeded 1000 cfs, except fur periods of no flow (ER Tab 2.5-2). Assessments in
Cnapter 5 consider both no flow and 1000 cfs.

O ,, Ia / 74 n nT
O' YTl LGYI O



2-9

Wr* temperatures were measured at Clinch River Mile (CRM) 21.6 between May 1963 and December
l ys = . ~' . maximum teniperatura observed during this period of record was 78'F and-the minimum,
33' , ole 2.1 gives the a erage daily maximum, minimum and mean temperature for each month
(EL. Tab 2.5-7). Figure 2 .s illustrates the 1974 seasonal and spacial variation ' water
temperature cf the Clinch River (ER, Am I, Part II, Dla). The water temperatures ar, "erti-
cally uniform except in the summer when stratification is naturally induced. Data on wa'er
quality appear in Table 2.2 (Gartrell, 1372). More detailed infomation is available in the
ER, Sec 2.5, and the PSAR, Sec 2.4.

TABLE 2.1 Average Daily Maximum, Minimym and Mean River Temperatures
for Each honth (1963-1971) tai

gag fe.k May. A.pr M y_un yyl A_yg. Sep_ 0.ct M Dec

Maximum 44 44 49 57 63 65 66 67 68 66 58 49

Minimum 41 41 45 54 60 62 63 65 66 63 56 47

Mean 43 42 47 55 61 64 64 66 67 64 57 48

(a) Clinch River Mile 21.6; temperatures in F.
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TABLE 2.2 Clinch River Water Quality Data (a)
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2.5.2 Groundwater

Groundwater occurs at the proposed site primarily in weathered joints and fractures in the J-surface rocks (ER, Sec 2.5.2.4). This zone extends from the ground surface to the top of the
continuous rock. Borings made at the proposed site and in the river show that the elevation of
the top of continuous rock lies at 700 MSL. All groundwater at the site flows towards the
river, generally parallel with the ridges that characterize the region and from topographic
highs to topographic lows. Groundwater recharge is primarily derived from precipitation.

2.6 METEOROLOGY

The regional climate, with relatively warm summers and cool winters, is characteristic of
continentai climatic regions in the southeastern United States. In the winter, cold dry air
masses from Canada predominate. They usually are modified and warmed somewhat as the air
crosses the ridges of the Cumberlands and moves down the eastern slopes. During the remainder
of the year, the unticyclonic circuhtion of the atmosphere about the Bermuda-Azores high
pressure system results in predominance of warm, moist air from the Gulf (Landsberg,1974;
USDC 1; USDC 2). On about 33 days annually, temperatures may be expected to reach 90 F or
higher, and temperatures of 0 F or lower may be expected on one day each year. Temperatures of
32*F or lower may be expected to occur on 82 days annually (USDC 1 and USDC 3). Precipitation
amourts are greatest during winter and early spring, and are lowest in early autumn. A secon-
dary precipitation maximum, associated with thundershower activity, occurs in July (USDC 1).
Relative humidity, on an annual basis, averages 70%. Additional information is presented in
Sec 2.6.1 of the ER.
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Locally, long-term records show that extreme maximum and minimum Knoxville temperatures are
104'F and -16*F, respectively (USDC 2). At Oak Ridge the extreme maximum and minimum air
temperatures, recorded over a shorter period of record, are 105'F and -9'F, 'respectively (USDC 1).
A maximum 24-hr precipitation total of 7.5 inches was recorded at Oak Ridge,' and a 24-hr total
of 7.75 inches at the X-10 station site (ER, Sec. 2.1.6.2 4). A 24-hr snowfall total of 12 inches
was recorded at Oak Ridge and data indicate that heavy fog (visibility 0.25 mile or less) occurs
on about 34 days annually at the weather office location (USDC 1). Such occurrences may be more
frequent at the plant site, which is nearer the river. Wind speed and direction distributions
(wind roses), based on July 1973 to July 1974 data collected ensite at the 75- and 200-ft above
ground levels, are presented in Figure 2.9 (ER, Fig 2.6-4 and -9). Onsite data used in deter-
mining the dispersion factors for radiological dose assessments (Section 5.7) were collected
during the period from June 1,1974 through May 31,19M (Section 6.1.3). The wind direction
f requency for the 75-ft wind data for the June 1974 through May 1975 period shows the same
pattern as the 75-ft wind direction frequency presented in Figure 2.9. Temperature and pre-
cipitation data for the X-10 station site are presented in Table 2.3 (ER, Tab 2.6-4 and -8).
Additional local meteorological information is available in Sec 2.6.2 of the ER.
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FIGURE 2.9 Annual Onsite Wind Roses (ER, Fig 2.6-4 and -9)

Local severe weather occurrences may be associated with intense, large-scale wiriter storms or
with severe thunderstoms, mainly in the warmer seasons. Remnants of hurricanes or trop' al
storms occasionally affect the area. Between 1953 and 1974, 54 tornadoes occurred within a
10,000 sq mile area containing the site; this results in a mean annual tornado frequency of
2.5 and a recurrence interval for a tornado at the plant site of 1450 years (USDC 5,1975;
Thom,1973). There were 15 reports of hail, 0.75 in. diameter or greater, and 46 windstorms
with speeds of 50 knots (58 mph) or greater within the one degree latitude-longitude square
containing the site during the period 1955 through 1967 (SELS,1959). During the period 1871-
1973, 4 tropical storms or hurricanes passed within 50 miles (Cry,1965; USDC 4). Freezing
precipitation may be expected to occur about 5 times each year and a severe ice storm (accumu-
lation of 1 in. or more) once every 5 years (Tattleman and Gringorton,1973). High air pol-
lution potential (air stagnation) can be expected to occur on 7 days annually (Gross, 1970;
Holzworth,1972).

O OP

0 0 9t_

O
4 7 f .-

m o, au m
-

"
'

_



2-12

Table 2.3 Climatological Temperature and Precipitation - Oak Ridge Area Station X-10(a)

Te yerature 1945-1964 Precipitation. 1944-1964t
Climatolo9 cal Standard Extremes

,,

i
Normals 1931-19f0 1945-1964

lean faEy Daily Highest 7 owest Monthiv Monthly Monthly Maximum
Monthly Maximum Minimun Temp Temp Average {h) Maximum Minimum in 24 Hr

Mcinth (*F) ('F) (*F) (*F) ('F) (in.) (in.) (in.) (in.)
Decuber 40.4 49.4 31.3 76 -5 5.22 10.28 1.98 4.38
January 40.1 48.9 31.2 77 -8 5.24 12.37 1.11 3.96
February 41.7 51.6 31.8 77 0 5.39 10.01 1.89 3.23

Winter 40.7 50.u 31.4 77 -8 15.85

March 48.0 58.9 37.0 E7 4 5.44 9.69 2.05 3.84
April 58.2 70.0 46.3 89 24 4.14 8.54 1.25 2.39
May 66.9 79.0 54.8 94 32 3.48 7.01 0.90 2.09

Spring 57.7 69.3 46.0 94 4 13.06

June 74.7 86.1 63.3 99 41 3.38 7.55 1.18 3.08
July 77.4 88.0 65.7 103 49 5.31 10.19 2.14 3.74
Au9ust 76.5 87.4 65.6 99 44 4.02 10.31 0.50 3.31

Sumer 76.2 87.2 65.2 103 41 12.71

September 71.1 83.0 59.2 103 33 3.59 12.84 0.21 7.75
October 60.0 72.2 47.7 91 21 2.82 6.43 0.00 2.32
Novceber 47.6 58.6 36.5 83 4 3.49 12.00 1.01 3.20

Fall 59.6 71.3 47.6 103 4 9.90

Annual 58.5 6i.4 47.6 103 -8 51.52 12.84 0.00 7.75

Ock Ridge city Office
hmatological Standard Wals 194 f-1970

ICI ICIA 1 57.8 68.6 47.0 105 -9

Knoxville Vicinity
climatological standard Normals 1941-1970

IdI Id)Annual 59.7 69.8 49.5 104 -16

tat Source: ER, Tab 2.6-4-and 2.6-8.

(b) Standard climatological nonnals - 1931-1960.
(c) tiay 1947 - October 1974.
(d) IC74 - nctober 1974

2.7 ECOLOGY

2.7.1 Terrestrial Ecology

The site supports moderately diverse plant and animal populations. A most .orest types

covers nearly all of the 1364 acres, with '47% in hardwoods, 47% in corifers, . in mixed
forest, and 5% in nanforetted land (ER, :>ec 2.7.1.3.1). The mosaic reflects previous land use
and present forest management practices on the site. Extensive faming prior to 1942 resulted
in erosion and loss of soil fertility on steep slopes. Most of the existing deciduous forests
were present as early as 1924, but acreages of conifers doubled from 1940 to 1972 because of
natural old field succession and because of recent plantings of pine (McConathy, 1975). Two
of the plant corrnunities, so-called " natural areas", on the site are of ecological interest
because of their stages of succession and relatively undisturbed condition (ER, Sec 2.7.1.3.3
and Fig 2.7-6). These are 1) less than 28 acres on the east boundary of the site dominated by
northern red oak, tulip poplar, and white oak, and 2) about 15 acres of mixed deciduous (beech-
mixed oak) forest in the northern part of the site. Plant and animal populations on the site
are similar to those of much of the surrounding land (ER, Sec 2.7.1.4). For example, the Oak
Ridge Reservation contains 29,443 acres in the various woodland types shown in Table 2.4.
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2.7.1.1 Flora

Plant species on the site are largely those expected for land undergoing secondary succession
in Eastern Tennessee which has a relatively rich flora (Braun, 1972). Rare plant- species (ER,
Sec 2.7.1.3.4 and ER Am I, Part II, B7) include Panax quinquefolium (ginseng), Cimicifuga rubifolia
(black snakeroot) and Saxifraga careyana (Carey's saxifrage). Also occurring are Cypripedium
acaule (Pink lady's slipper), Dicentra canadensis (squirrel corn) and Liparis 1111 folia (large
twayb'Tade) which are listed as uncommon in southern National Forests (Duncan,1910). Six
spea:es were collected which had not been collected previously in Roane County according to the
University of Tennessee Herbarium (ER Am I, Part II, B7). None of the endemic species of the
Tennessee cedar glades (Baskin, et al.,1968) was found in cedar glades on the site. Except
for those species listed above, no rare or endangered plant species on the Smithsonian Institute
list (USDI, 19'') or on the list given by Goff et al. (1975) or by Sharp (1974) have been
reported on the site. Maps showing the exact locations af rare plants have been drawn.

TABLE 2.4 Forested Acres of the Oak Ridge Reservation (a)

Comunity Type Acres % of Total

Hardwood 10,876 37

Pine Plantation 5,002 17

Natural Pine 4,888 16

Cedar and Pine 478 2

Hardwood-Cedar 1,660 5

Hardwood-Pine 5,959 20

Hardwood-Ledar-Pine 589 3

29,443 100

(a) Appendix B.

2.7.1.2 Fauna

2.7.1.2.1 Mamal s . Two of the most comon small mammals on the site are the white-
footed mouse (Peromyscus leucopus) and the golden mouse (Peromyscus nuttali). Mamals provid-
ing sport and recreation, those with economic value as furbearers, and those considered rare or
threatened are identified below with special reference being made to species found on the site.

1) Mamals Providing Sport and Recreation

The white-tailed deer population in Roane County is about one deer per 2000 acres*

although populations at the site may be one per 600 acres or higher (ER Am I,
Part II, B5). Roane, Loudon and Knox Counties are closed to deer hunting and the
site itself is closed to all hunting (ER, Sec 2.7).

Eastern cottontail rabbits are corrraon in the open araas of the site, but uncomon
in pine areas (ER Am I, Part II, 85). For the four counties near the site
(Roane, Loudon, Knox, and Anderson), rabbits are at about one per 3 to 7.5 acres
and hunter success is about 0.65 rabbit per hunter trip in east Tennessee as a
whole.

The gray squirrel is comon only in mature mixed hardwood areas on s'te. The*

four counties near the site have about one squirrel per 1.5 acres and hunter
success in east Tennessee is about 1.55 squirrels per hunter trip.

2) Mamals of Economic Value

A number of furbearing mamals occur onsite. Ranked on the basis of price per pelt in descending
order, these are red and gray fox, mink, racccon, skunk, mu:' it and opossum. In addition,
raccoon, opossum and muskrat are eaten by some people. Red d gray foxes, raccoor.s. and
opossum are popular game mamals in Tennessee.

Red and gray fox are the most common predators on the site, with probably more*

red than gray foxes occurring throughout the site.
q
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* Mink occur along the Clinch River where they prey upon both aquatic and shore-
line marnmals.

* Raccoons are found near water but move around throughout the site.

Striped skunk are present, especially near aquatic areas, but spotted skunk have'

not been found.
' Muskrats a e found along the Clinch River.
* Opossum are common on the site.

3) Thrc act.ed Species

Trapping at 12 different areas on the site, over all four seasons of the year, revealed no small
mammal species classified federally as endangered or threatened (ER Am I, Part II, B3). The only
mamals listed as endangered (US Dept of Int,1973 and 1975, and App A) which might occur on the
site are the Indiana Bat (Myotis sodalis) and the gray bat (Myotis grisescens) although they
have not been found on the site nor on the Oak Ridge Reservation (Howell and Dunaway, 1959).
The river otter Rutra canadensis) may occur on ti.e site (ER, Amendment VI).

2.7.1.2.2 Birds. Birds were censused using transects on representative hab ;ats in
late May and in mid-December, with seven counts at each sampling time (ER Am I, Part I: , 84).
Additional qualitative $_;veys were conducted in March, May, August, and mid-November tER, Sec-
tion 2.7.1.4.2). Of the 125 species observed on the site, the Southern bald eagle (Haliaeetus

of endangered species (U.T) Dept of Int,1975) and considered endangered by the State of Tennessee
leucocephelus leucoc'phalus and the American osprey 1Pandion haliaetus) are on the Federal list

(App A). In addition, these three species of hawk, considered by the State to be threatened,
have been observed: the sharp-shinned hawk (Accipiter striatus), Cooper's hawk (Accipiter
cooperii and marsh hawk (Circus cyaneus). All five rare species are present on the Oak Ridge
Reservation (ER, Tab 2.7-15)

Four species of upland game birds occur on the site. Bobwhite quail is the most abundant with six
covies (4 to 6 individual 5 per cavey) observed in the spring survey (ER, Am I, Part II, B5). For
the four counties near tha site (Knox, Loudon, Anderson, and Roane), populations of quail are one
covey (about 12 birds) per 50 to 75 acres. The quail populations on the site are less because of
the small amcunt of preferred habitat (open brushy areas) on the site. Quail harvest for east
Tennessee is about 1.3 quail per hunter trip. Mourning doves are present; nine individuals were
observed in the spring and summer surveys. The surrounding four-county area does not generally
have large dove populations because there is not much small grain. Current harvest figures for
east Tennessee as a whole indicate 4.2 birds per hunter trip. The ruffed grouse was also observed;
five individuals were reported from the spring and surtzr survey periods. The American woodcock
was found in wet fields and border areas; five individuals were idt.ntified during the survey
(ER, Am I, Part II, C5).

2.7.1.2.3 Reptiles and Amphibians. Herptofaunal species are relatively abundant on
the site because of the variety of habitats available, especially in mixed oak forests and in
wet places. None of the species listed in Table 2.7-20 of the ER and on the Stato list is

federally classified as threatened. The bull frog is classified as a game animal in the State.

2.7.2 Aquatic Ecology

Physical and i.hemical characteristics of the Clinch River near the site are discussed in Sec-
tion 2.5. Water quality seems s:milar to that of southeastern U.S. rivers (Geraghty,1973).
Total and fecal coliform counts (Section 2.5) are well below the maximum allowable limit of
5000/100 mt (total fecal) for any one water sample required by the State of Tennessee (TWQCB,
1973) for the protection of fish and aquatic life. The higher counts in March car. be attributed
to pollution by agricultural run-off, especially from fecal contamination by farr) animels (ER,
Sec 2. 7. 2. 4.1 ) .

The phytoplankton community sampled from March 1974 through April 1975 is represented by 157
species. The diatoms (Chrysophyta) were the most numerous division from March through May; they
decreased in June and July, and increased during August and September. The blue-green algae
(Cyanophyta) were present in May, increased in June and July to become the most numerous division,
and decreased in August and September. The green algae (Chlorophyta) comprised a small percentage
of the total population from May through July and increased significantly in August and September.
Two other divisions of phytoplankton, euglenoids (Euglenophyta) and dinoflagellates (Pyrrophyta)
wera present but in relatively low numbers. From September to April, all five plant divisions
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were present. Phytoplankton densities ranged from 1.9 x 105 to 2.9 x 10E cells /1, in the range
given for TVA water bodies (Taylor,1971). Diversity indices (Shannon-Niener) were not signifi-
cantly different among stations and sampling periods. Mean chlorophyll a_ concentration for
June through April was 3.6 mg/m3 3and ranged from 2.2 to 6.0 mg/m , typi al of TVA water bodies
(Taylor,1971). A mean ratio of 1.3 was determined for the pheophytin 4. content of the phyto-
planktta. Pheophytin a_ is the natural deseadation product of chlorophyT a_. The ratio of
pheophytin a. to chlorophyll a is the ratio of optical censities before a. d af ter acidifying
pigment extract. A ratio of 1.0 indicates the presence of only pheophytin a, whereas a ratio
of 1.7 indicates that the samples are free of pheophytin a (EPA,1973).

A total of 81 zooplankton species were identified from March 1974 through April 1975, of which
57 species were rotifers and 24 arthropods. The arthropods consisted mainly of cladocerans and
copepods. The number of zooplankters ranged from 1/t to 206/1, with biomass estimates ranging
from 13 to 639 pg/t, typical of the nation's rivers (Pennak,1963). Highest densities were
recorded in May with lowest densities occurring in March. Seasonal variations in the Clinch
River zooplankton are as follows: rotifers dominate numerically during early spring and sumer,
but decrease during the colder months; clacocerans are abundant from March through October;
copepods ;re present throughout most of the year, even though not abundant, except possibly
during tie warmer months (ER, Sec 2.7.2.4.3). Diversity indices were not significantly dif-
ferent between stations but June-September mean diversity indices were higher than those for
March or riay. Some vertical stratifintion does occur among the rotifcr species, but little
among the arthropod species. Rotifers were two to four times more abundant in the surface
samples than in the bottom samples.

Periphyton (attached algae) samples were collected from March 1974 through May 1975 with 149
species present representing 5 Phyli. Diatoms were the most numerous periphyton organis's with
greenalgae, blue-greenalgae,eugienoidsanddinoflagellatesindecreasing'orderofabundance.2The mean number of algal cells (no./cm ) ranged fr m 1.1 x 105 to 3.9 x 10 - Diversity indicas
showed no apparent differences between stations or easor.s. The seasonal pattern of abundance
is quite typical for these organisms. Diatoms had high densities in spring and lower densities
during the sumer. The blue-greens increased during the sumer and reached highest densities in
October. During the fall and winter, green and blue-green algae, as expected, decreased with
blue-greens being nearly absent in winter. Diatoms wert the numerically dominant form in the
winter months with green algae being present in small amounts. Abundance and seasonal patterns
are typical for Tennessee over the past seven years (ER, Sec 2.7.2.4.4). Mean values of coloro-

2phyll a ranged from 8.4 to 55.8 mg/m for the period between May 1974 and May 1975. The mean
value for pheophytin a_ for all samples analyzed was 1.6, indicating a nondecaying photosyn-
thetically active connunity.

The distribution and abundance of macrophytes in the site area were sparse. A few strands of
Eurasian water milfoil were collected, but their origin could not be identified. The sparse
growth of macrophytes is attributed to limited light penetration in the water, steep shorelines,
hard substrate, and a fluctuating river water level (ER, Sec 2.7.2.4.6).

The benthic macroinvertebrates (benthos) collected by dredging were numerically dominated by
insect larvae (chiromonids), representing over 50% of all species collected. Other important
groups included mollusks, annelids, flatworms and coelenterates. A total of 82 species were
collected from March 1974 through May 1975. Densities of the benthos ranged from 75 to 784

2organisms /m and diversity indices were low. Substrate type is a significant factor affecting
benthos distribution (EPA, 1973). Three types of substrates, fine sand, sand, and gravels, were
identified for the Clinch River near the site. Annelids, mainly Limnodrilus, were the dominant
form in the fine sediments with the mollusk Corbicula and the coelenterate Hydra dominant in the

coarse sand and gravel, respectively. Biomass, expressed as composite blotted and ash-free dry
weight, were estimated for Corbicula alone and for all other organisms combined. Corbicula
biomass estimates ranged from 2 to 11,400 mg/m and for the other organisms, 0 to 165 mg/F2

Artificial substrates were also used to assess the macroinvertebrates. Chironomid larvae
2represented over 50% of the 67 species identified. Biomass values ranged from 39 to 1,260 mg/m .

Chironomids have been classified as biological indicators of water quality (EPA, 1973). Ten
species of chironomids collected in the dredge samples ano 8 species collected on artificial
substrates are listed by EPA as being intolerant to decomposable organic waste. The presence of
those species implies that the study area around the site is not widely contaminated with
decomposable organic waste. The Asiatic clam, Corbicula, was the dominant macrainvertebrate
collected in terms of biomass. (For more datai Wd biomass values, lengths, and life history of
this clam, refer to the ER, Sec 2.7.2.4.5.)

A total of 34 fish species representing 14 families were collected by electroshocking and gill
netting from March 1974 through January 1975 (Table 2.5). The species collected have been
divided into general categories of game, rough, and forage fishes. In terms of numbers, the
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forage fishes represented 63% of the total catch with the tnreadfin shad being the most numerous.
The rough fish (so-called "comercial" fish) comprised about 21% of the total catch of which skip-
Jack herring were most numerous. The game fishes include centrachids (sunfishes), perichthyids
(temperate basses) and percids (perchet). They comprised about 14% of the total catch. Bluegills
were the most numerous game fish. Largemouth bass and white crappie are the most desired game
fish in the area, and if introduced striped bass become plentiful, tney will be prized highly by
sport fishermen (Hatcher,1975). In terms of weight, rough fish were most abundant, representing
about 70% of the total fish weight with forage and game fish comprising 17 and 12%, respectively.

Fish Species - Relative Abundance Clinch River (a)TABLE 2.5
Collected March 28, 1974 - January 17, 1975

General Total No. s of Total s Total
Category Family Genus and Species Conswn Name Collected Total No. Weight (q) Weight
Game Centrachidae Amblopf tes rupestris itock bass 13 1.1 744 0. 4

Lepomis auritus Redbreast sunfish 5 0.4 452 0.2
Lepomis 9acrochirus Bluegill 19 7.0 4.815 2.5
Lepomis megalotis Longear sunfish 2 0.2 168 0.1
Lepomis microlophas Redear sunfish 4 0.4 514 0.3
Micropeterus punctulatus Spotted b4SS 14 1.2 92 <0.!
Micropterus salmonides Largemouth bass 20 1.8 8.124 4.3
Pomonts annularis White crappie 0.3 315 0.2

Percidae P. ca flavescens Yellow perch 2 0. 2 320 0.2
:cstedien canadense sauger 18 1.6 7.935 4.2,.

Percichthyidae Mor me chrysops Wite bass 19 1.7 9.025 4.8
Morone sanati115 Striped bass 1 0.1 128 0.1

Forage Atherinidae Labidesthes sicculus 8 ack silverside 8 0.1 9 <0.1
Clupeidae teosoma cepedianum .zard shad 128 17.3 2s.619 13.6

Doresana petenense T5readftn shad 383 33.8 14.192 7.5
Cottidae Cottus carolinae Banded sculpin 7 0.6 48 <0.1
Cyprinidae ..ybopsis storeriana silver chub 4 0. 4 231 0.1

Notemigonus crysoleucas Golden shiner 6 0.5 32 <0.1
Notropis aroens Rosefin shiner 1 0.1 8 <0.1
Netropis atherinoides Emerald shiner 154 13.5 824 0. 4

Pimephates notatus Bluntnose minnow 17 1.5 27 <0.1
Percidae Etheostoma blennioides Greenside oarter 1 0.1 2 < 0 .1

f Percina caprodes L ogperch 5 0.4 108 0.1
' E gh Catastom dae Carpiodes cyprinus Quillback carpsucker 14 1.2 10.215 5.4

nypentelic nigricans Northern hogsucker 2 0. 2 270 0.1

!ctiobus bubalus Smallmouth buffalo 11 1,0 15.215 8.1

Monostcna carinatum River rednorse 6 0.. 6.900 3.7
Moxostoma duquesnei Black redhorse 2 0. 2 1.295 0.7( '
Moxostoma ervthrurum Golden redhorse 50 4.4 22.823 11.7

Clupeidae Alosa chrysochloris skipjack herring 74 6.5 28.503 15.1

Cyprinidae Cyprinus carpio Carp 3 2.9 22.358 11.9
' '

Hiodontidae Hfodon tergisus Mooneye 16 1.4 2.848 1.5

!ctaluridae !ctalurus punctatus Channel catfish 12 1.0 3.065 1.6

scisenidae Aplodinotus grunniens Freewater drum 2') 1.8 1.823 1.0

1,TAL 1.1 A 100 188.247 100.0

(a) Classification is based on Bailey. R.M., et al.. A list of Consnon and Specific Names of Fishes From the
United States and Canada, third edition. American Fisheries society special Publication No. 6. Was'hTigton.
TF3.

The 1972 commercial fish catch in Watts Bar Reservior contained the following species: catfish,
buffalo, carp, drum and paddlefish with a total weight of approximately 100,000 lb, and a com-
mercial value uf about $15,000. About 1000 lb or 1% of the total catch for Watts Bar Reservoir
was harvested within a 10-mi radius of tne site (ER, Am I, Part II C2).
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Information on the sport fishing around the site is very limited. During the baseline monitoring
program, approximately 280 hours were spent on the water collecting samples and 1,ess than 10
fishing parties were observed. According to TVA biologists, the best fishing in the area is in
the tailwaters of Melton Hill Dam, approximately 6 miles upstream of the site (ER, Am I,
Part II, C3).

Ichthyopiankton (fish eggs and larvae) were sampled from late March through August 1974. Approxi-
mately 300 unidentified fish eggs and 14 larvae were collected; 93% of the fish eggs were collected
on May 16 and June 23, 1974. The 14 larvae were identified as to family (1 percidae and 13
clupeidce). Spawning habits of the 7 most abundant species are described in Appendix 2.7 of the
ER.

Stomach content analysis was performed on the 7 most abundant fish species present from March
through January 1975. ER Table 2.7 classified the individual fish species whose stomachs con-
tained food according to food groups. The major food items varied with fish species but included
fish, zooplankton, benthic invertebrates, aquatic insects, detritus and bottom material.

No species designated as rare or endangered by any governmental agency were collected or observed
in the baseline ecological survey performed from March 1974 through January 1975. A more complete
description of the physical, chemical and biological parameters including complete taxonomic
lists, data analysis and life histories is in the ER, Sec 2.7.2.

2.8 SOCIAL AND COMMUNITY CHARACTERISTICS

TVA activity in the thirties b>ought a significant change in the region's life style. From a
setting of farms, coal mines, and small towns, land was transferred to the Federal domain for
constructing Norris Dam. Later, Norris Lake was fonned, invidating much of the appropriated
acreage.

Since that time, the Oak Ridge reservation has beca a center for construction and operation of
manufacturing and scientific / engineering facilities supporting the nation's nuclear energy activity.
Most of the manufacturing consists of increasing the 2LU content of uranium to values ranging
from slightly above the 0.7% naturally occurring to contents exceeding 90%. Early in the period,
the enrichment was done electromagnetically as well as by gaseous diffusion. Today only the
latter process is used, employing about 4600 people at the Oak Ridge Gaseous Diffusion Plant. The
Oak Ridge National Laboratory (ORNL) employs about 4000 people. The Y-12 area employing about
6500 people, provides engir.eering/ fabrication support to the nuclear weapons effort, ORNL, and
Federal agencies. ERDA's Oak Ridge Operations Office, with a complement of several hundred
emplejees, is south of Oak Ridge Turnpike in the Oak Ridge residential area.

Construction employees usually have resided outside of Oak Ridge since low cost housing is scarce
in the city and an ordinance forbids mobile homes. The incoming CRBRP force probably would follow
that pattern, settling in nearby areas south and west of the site (Section 4.5.1). Local services
in Anderson County and surrounding counties would be strained by any influx of workers, particu-
larly during construction peaks. Since the industrial facilities are located on federally owned
land, the customary property tax revenues have not come to local communities. To meet needs for
schools, highways, and other servicas, as well as to compensate for the dedication of land to
usage for industrial tacilitier, inderson and Roane Counties have *,ought and obtained federal
payments in lieu of property taxes. In the opinion of many county residents, the payments are
considerably below tax revenues that would accrue from the same facilities on private land. For
convenience, school enrollment data are placed in Section 4.5.3, slang with the assessment of
construction impacts.

The City of Oak Ridge, representing about half of Anderson County's population, is characterized
by relatively high incomes. Schools have 11% ur.used capacity (Sect. 4.5.3). Outside Oak Ridge,
the area is mostly rural, with the exception of the Knoxville region and schools generally are at
capacity or somewhat in excess of it (Sect. 4.5.3). Because of the relatively low value of
taxable property, Anderson County levies a prcperty tax about double that of East Tennessee
counties haing a similar amount of industry and in the same population range (Tax Study,1971).
Based upon 1969 data,15% of the Anderson County households had poverty level incomes, increasing
to 18 in Loudon County and Roane County (ER, Tab 8.1-11).
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3. FACILITY DESCRIPTION

3.1 EXTERNAL APPEARANCE

The most prominent CRBRP feature would be the dome-capped reactor containment building, rising
169 f t above the grade set for principal plant structures. Metal curtain walls, finished to blend
with the environment, would enclose the turbine building, the steam generator maintenance bay, the
shop and warehouse, and the radwaste building. Textured masonry would cover the one-story plant
service building. Concrete construction, having exposed design patterns coordinated with other
buildings, would be used for the control building, the reactor service building, the overCow heat
removal service area, the diesel generator building, the steam generator and auxiliary bay building,
and the intermediate bay. The two mechanical draf t wet cooling towers would each be 250 f t long,
70 ft wide, and 60 ft high. The emergency cooling tower structure would consist of a concrcte
basin having two '52 f t diameter mechanical draf t wet cooling towers, each about 40 f t high.

Two switchyards are planned, a generation yard and a startup reserve yard, each occupying less
than one acre. High steel structures would be painted in dark neutral colors and low-lying equip-
ment would be painted in bright colors for contrast.

A conceptual architectural rendering of the plant as viewed from the west is shown in Figure 3.1;
the plant layout, in Figure 3.2; and the plant with access to it, in Figure 3.3 (ER, Sec 3.1; Am I,
Part II, G5 and G10; PSAR, Fig 2.1-5). Forest and natural terrain would limit views of the plant,
although part of the cortainment building would 5e visible from Gallaher Bridge and about 10 homes
south of the river would have a view of some of the plant. The security fence would enclose the
plant buildings and the switchyards within an area of about 37 acres (Figure 3.2). Thc cxd usion
area would include the full width of the river touching the site property and the full 1364-acre
site acept for the 112 acres in the Clinch River Consolidated Industrial Park (Figure 3.3).
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FIGURE 3.1 A Conceptual Architectural Rendering of the CRBRP

3.2 REACTOR AND STEAM-ELECTRIC SYSTEM

The CRBRP would be ; single-unit electric power plant with a liquid sodium-cooled loop-type breeder
reactor utilizing a ceramic fuel of mixed uranium-plutonium dioxides (UO -Pu0 ). With the initial2 2

reactor core the gross power rating would be 975 megawatts thermal (MWt) and 380 megawatts elec-
trical (MWe). Future core designs may achieve a maximum rating of 1121 MWt and 439 MWe. In-plant

uses of power would result in a net plant output of approximately 350 MWe initially and a maximum
of 379 MWe with future cores. The anticipated gross thermal efficiency is 39% and the net plant
efficiency is estimated to be 36%.

The mixed-oxide fuel would be in the form of sintered pellets encapsulated in stainless steel rods.
Two different plutonium fractions, in the range of 18.7 to 32%. would be used in the two core zones.
The 14-in long axial blanket sections above and below the 36-in active middle section of each rod
would contain depleted UO2 pellets with 99.8% 23eV and 0.2% WU. Each of the 198 fuel assemblies

^
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FIGURE 3.2 Layout of CRBR/ Structures

(Figure 3.4) in the reactor core would have 217 of these G el inds. Surrounding the core would
be a radial blanket consisting of 150 assemblies, each with 61 mds containing depleted UO2 pellets.
Figure 3.4 shows a partial cross section of the reactor indicating how the fue' assemblies are
positioned (WASH-1535, Fig 4.2-3; ER, Fig 3.8-1). During the 5-year pre-equilibrium demonstration
period of operation, an average of 102 core fuel assemblies and 13 radial blanket assemblies
would be replaced annually. In the succeeding equilibrium cycles over the remaining plant life
of approximately 25 years, about 66 core ,.ssemblies and 30 blanket assemblies would be replaced
annually.

238U in the axial and radial blanketsDuring cperation of the reactor, a portion of the fertile
would be converted to 239Pu. When conversien exceeds the consumption of fissile material in the
core, that action i> known as breeting. A breeding ratio of 1.21 is expected with the initial
core, and 1.20 with the equilibrium core (ER, p. 3.2-7).

Heat would be removed from the reactor core and the radial blanket by the primary sodium coolant,
as shown in Figure 3.5 (ER, Fig. 3.2-1). The primary system would operate with an inlet tempera-
ture of 730'F and a mixed mean reactor outlet temperature of 909'F. Heated sodium would flow in
each of the three primary loops from the react ^r vessel outlet through a 36-in dia, pipe to a pump,
and then through a 24-in dia. pipe to the shell sioe of an intermediate heat * changer (IHX), from
which it would return through a 24-in dia. pipe to the reactor core inlet. En primary pump,
rated at 33,500 gpm, would be driven normally by a 5,000-hp variable speed motor to provide load-
following capability. The primary pumps and intermediate heat exchangers would be located in
concrete vaults witnin the reactor containment building and a nitrogen atsosphere would be main-
tained witMn these vaults to minimize the consequences of sodium fires if they should occur.

The hcat wou?d be transferred in the intermediate heat exchangers from the radioactive primary
sodium to the non-radioactive sodium in three secondary (intermediate) systems. The 29,500-gpm
pumps providing the driving force for the sodium flow would be in the cold legs of the inter-
mediate loops. These pumps wcA1 be located outside the reactor containment. The operating
pressure in the intermediate loops would be slightly higher than the pressure in the primary
loops, sc as to minimize leakage of radioactive sodium into the intermediate loops.

The intermediate sodium would circulate thros.gn evaporators and superheaters in the steam gener-
ation system, which would also be located outside the containment building. Heat from the sodium
would convert the feedwater passing through the evaporctors into a mixture of water and steam (50%
quality) at 621*F and 1750 psig, which would be directed to the steam drum where the water would
be mechanically separated from the steam. The dry steam would flow to the superheaters where
additio'al heat from the intermediate sodium system would superheat the steam to 900'F at 1450
psig. The 436.8 MWe turbine-generator driven by this steam would generate electricity at 22 to
24 kV. The voltage would be stepped up by transformers in the switchyard to 161 kV for delivery
to the TVA system.

Waste heat released by condensation of exhaust steam from the turbine would be rejected to the
atmosphere through the cooling towers and to the Clinch River in the cooling tower blowdown, as,

described in Section 3.4.
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3.3 WATER REQUIREMENTS

All water for operation would te supplied by the Clinch River. Tor raximum power, the antici-
pated annual average water moneup requirement would be 13 cfs it'>35 gpm). An average of 5 cfs
(2251 gpm) would be returned to tne river as blowdown (2210 gpm) and effluent from other plant
systems (41 gpm). (The volume of blowdown shall be limited as specified in NPDES Permit Part III,
Item E, page 18 of Appendix H). Approximately 8 cfs (3584 gpm) would be consumed through evapora-
tion, drift, and plant water usage. Figure 3.6 is a water usage flow diagram for the plant (ER,
Fig. 3.3 1). The greatest consun.ptive water use, representing about 0.2% of the river's annual
average flow rate, would take place in the heat dissipation system.
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3. 4 HEAT DISSIPATION SYSTEM

3.4.1 Cooling System

The proposed power cutput rating for the initial core is 3.34 x 109 Btu /hr. Subsequent cores
would have design capability for a power output rating of 3.83 x 109 B tu/hr. At the higher output
the full load heat rejection rate over the main condenser would be 2.34 x 109 Btu /hr. To dis-
sipate that amount of heat. 185.200 gpm of cooling water would be circulated between the steam
condensers and the cooling towers during maximum power operaticn.

The plant would ervloy two mechanical draft wet cooling towers with 14 cells. Each tower would
be 70 ft x 60 ft x 250 f t long and have a rated heat dissipation capacity of 2.17 x 109 Btu /hr.
Coolira ater would be pumped from the tcwer basins to the turbine steam condensers. Temperature
rise of the water passing through the cooling system would be about 22*F after which the heated'
water would be pumped back to the tower and evenly distributed at its top. The water would
cascade down over the tower's fill as the air induced by the cooling tower fans flows acrnss the
fill. Evaporation cooling accounts for 60-70% of the heat dissipation, and convective cooling
for the remainder. The system is designed for a drift rate of 0.05%. Table 3.1 lists expected
monthly operating conditions and tower perfortnance (ER, Table 3.4-4). The maximum outfall flow
temperature of 90.5'F is expected during July. During the winter a 61.5'F minimum temperature
is expected. Cooling tower blowdown is a function of evaporation which is dependert upon the
wet bulb temperature. Figure 3.7 illustro;es the relationship between wet balb temperature and
the t, lowdown rate (ER, Fig. 3.4-4).

TABLE 3.1 Water Temperatyrps of the Clinch River and the Cooling
Tower Blowdowngai (ER, Table t w 4)

Mechanical Wet
River Water (b) Cooling Tower Blowdown

Average Average Daily D- 7
Average Maximum Minimum Average Maximum .'d nimur-

Jan 42.7 48.0 37.9 66 68 61.5
Feb 42.1 48.0 37.6 67 68.5 61.5
Mar 47.0 54.9 40.9 70 72 63.5
Apr 55.1 62.3 48.1 74.5 77 66.5
May 60.9 66.4 56.0 79.5 83 70.5
Jun 63.5 69.9 58.5 85 88.5 75
Jul 64.4 69.4 60.3 86.5 90.5 77.5
Aug 65.7 70.1 61.9 86 90 77
Sep 66.9 70.4 63.4 82.5 87.5 73.5
Oct 64.6 68.7 60.2 76 80.5 68
Nov 57.0 63.4 50.4 70 72.5 63.5
Dec 47.7 53.8 43 66.5 68.5 61.5

(a) All temperatu.es are in *F.
(b) June 1963 to October 1972. Whitewing Bridge temperature

data from TVA.

The auxiliary cooling water systems would be designed to provide 24,000 gpm of cooling water at
95'F or less. The systems would cool auxiliary plant equipment during norinal operating condi-
tions, and would function in parallel with the main circulating water systen discussed above.

3.4.2 The Intake

All plant water raquirements would be met by water supplied from the river through two submerged
perforated pipes ucated approximately 26 ft from the existing shoreline (Figure 3.8). Figure
3.9 shows the location of the intake structure (ER, Am I, Part II. D18). The pipes would be
positioned parallel to this river flow and supported off the river bottom as shown in Figure 3.10
and Figure 3.11 (ER, Fig. 3.4-7 and 3.4-6). Note that the top of the perforated pipe is 8 f t
above river bottom (Figure 3.11). The overall length of each intake assembly would be about
24 ft. Because of the low inlet velocity of 0.3 to 0.5 fps, the applicant anticipates no sub-
stantial accumulation of trash on the perforated pipe; therefore trash racks and screens would not
be necessary. However, removal of debris from the inlet pipe can be accomplished by flow reversal
in the intake piping (ER, Am I, Part II, C16).
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Two river pumps would supply makeup water to the cooling tower basin. The system is designed
for flow rates of 2,500 gpm to 10,000 gpm. A recirculation line would be provided to prevent
pump damage when the cooling tower basin is at a high water level and the other plant demands
are less than the minimum flow requirements of the pump.

3.4.3 The Discharge

A submerged single-port discharge structure as shown in Figure 3.12 would be constructed to
dispose of the cooling tower blowdown. A small channel would be cut into the bank so that tive
outfall would be generally flush with the existing riverbank. The elevition of the discharge
pipe would be at 731 above MSL and discharge normal to the river flow. Ihr discharge pipe would
have a minimum free board of 4 f t at low water (elevation 735) and a 2 f t clearance from the
bottom. Ine blowdown would be discharged at a minimum rate of 1900 gpci to a maximum rate of
2600 gpm at full power.
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3.5 RADI0 ACTIVE WASTE SYSTEMS

During operation, radioactive materials would be produced by fission in the core and blanket
assembly fuel rods and by neutron activation of the sodium primary coolant and its trace impuri-
ties, the argon cover gas, and the corrosion products in the primary coolant. Tritium would be
produced by neutron interaction with boron in the control assemblies and with lithium contaminant
in the primary sodium, in addition to production by fission. Small amounts of the product mate-
rials would enter the waste streams as liquid and gaseous radioactive wastes. Aqueous liquid
waste would be generated from the traatment of sodium spillage and contaminated plant components.
Waste streams would be processed and monitored to reduce the quantities of radionuclides ulti-
mately released to the atmosphere and into the river. Plant waste handling and treatment systems
are discussed in the PSAR and ER; these documents contain the results of an analysis of the
systems and an estimate of the expected annual release of radioactive effluents.

In the following paragraphs, the waste treatment systems are described, and an analysis based on
a model of the applicant's proposed radioactive waste systems is given.

The staff's liquid and gaseous source tems were calculated by the PWR-GALE code, described in
Draft Regulatory Guide 1.BR modified to apply to LMFBRs. The principal parameters u v d in the
source tem calculations are given in Table 3.2. The bases for the staff's parametr were
detemined from several different sources: 1) from Draft Regulatory Guide 1.BB, as applicable,
2) from a review of the literature, and 3) f.om the staff's evaluation and concurrence with the
applicant's source tem parameters.

The staff recognizes that Appendix I of 10 CFR Part 50 is applicable only to light-water-cooled
nuclear power reactors. However, because of a lack of an operating experience data base for
liquid metal fast breeder reactors and for lack of any other numerical guidance, the staff
believes that the design objective levels of Appendix I should be considered in detemining
whether CRBRP radioactive releases would be "as low as reasonably achievable." Thus, as a
basis for evaluation, the staff compared the calculated releases of radicactive material in
liquid and gaseous effluents and the corresponding doses with the somewhat more restrictive
numerical guides for design objectives of proposed Appendix I (1974). The staff's evaluation of
the waste management systems of the CRBRP is given in the following sections.

3.5.1 Liquid Waste

Radioactive liquid waste would be processed on a batch basis to permit optiW m control of releases.
Prior to release, samples would be analyzed to determine the types and amounts of radioactivity
present. On the basis of the results, the waste would be retained for further processing,
recycled for reuse in the plant, or released under controlled conditions to the cooling tower
blowdown. A radiation monitor automatically would teminate tec liquid waste discharge if radia-
tion measurement exceeds a predetermined level in the discharge line. A simplified diagram of
the liquid radioactive waste treatment systems is given in Figure 3.15.

3.5.1.1 Intermediate Activity System

The Intemediate Activity System (IAS) would process aqueous radioactive waste generated from
the washing of contaminated plant components in the Large Component Cleaning Cell (LCCC) and the
Intermediate Component Cleaning Cell (ICCC). Prior to decontamination in the cells, components
would be allowed to decay for a minimum of 10 days. Components would be contaminated with a
film of sodium containing deposits of fission products, corrosion products, tritium, and
plutonium. Based on the applicant's projected component maintenance schedule, the cleaning pro-
cess would produce an average volume of 146,000 gallons of aqueous waste per year, an estimate
with which the staff concurs.

The intermediate activity system would consist of two collection tanks, two filters, an evaporator,
two polishing demineralizers, and two monitoring tanks for liquid analysis after processing.
The aqueous waste would be collected in one of the 20,000-gal collection tanks at an input flow
rate of 400 gpd. The staff calculated the collection * to be 40 days. After collection, the

waste would be processed batchwise by filtration, evaporat. '10 gpm) and demineralization
prior to collection in one of the 22,000-gal monitoring tank. The staff calculated the decay

time during processing to be 1.3 days. The decontamination factors listed in Table 3.2 were
applied for radionuclide removal in the IAS. The liquid in the monitor tank would be sampled,
analyzed, and then recycled to the LCCC and ICCC for reuse in the decontamination procedure.

The applicant does not plan to release any liquid from the IAS monitoring tank to the environment.
The staff assumed that approximately 90% of the monitor tank inventory would be recycled for
e te in the plant and that the remaining 10% would be discharged to the environment through the

low activity system monitoring tanks. The concentrated bottoms from the IAS evaporator would be
directed to the radioactive solid waste system for solidification and disposal by burial offsite.

7 i (f p~7 77 } f __,
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TABLE 3.2 Principal Parameters Used in Estimating
CRBRP Radioactive Releases

Parameter Extent

Thermal Power Level 1,121 % t
Plant Capacity Factor 0.80

6Mass of Primary Sodium 1.4. x 10 lbs
Percent Fuel with Cladding Defects 0.50%
Component Decay Time Prior to Decon in LAS 10 days
Sodium Decay Prior to Collection in LAS 2 days
Mass of Sodium Processed in IAS 100 lbs/yr
Mass of Sodium Processed in LAS 200 lbs/yr
Fraction of Primary System Area Decentaminated 0.03
Radwaste Dilution Flow 2,700 gpm
Cover Gas Purge Flow Rate 1.75 scfia

3Cover Gas Volume 409 ft
Cover Gas Leak Rate to Head Access Area 0.012 scc / min
Buffered Seal Leak Rate to Head Access Area 7.0 scc / min
Cover Gas Leak Rate to CAPS 1.0 scc / min
RAPS / CAPS Leak Rate to CAPS 1.0 scc / min
RAPS Charcoal Adsorber Beds Dynamic Adsorption Coefficients

Krypton 1,800 scc /gm
Xenon 115,000 scc /gm
Argon 82 scc /gm

Flow Rate of Argon Through RAPS Beds 25 scfm
Mass of Charcoal in RAPS Beds 2,500 lbs

Fraction Argon Removed in RAPS Cryostill 0.20
f4ctie Gas Holdup Time in RAPS Prior to Release 70 days
CAPS Charcoal Adsorber Beds Dynamic Adsorption Coefficients

Krypton 2,200 scc /gm
Xenon 146,000 scc /gm
Argon 92 scc /gm

Mass of Charcoal in CAPS Beds 1,250 lbs

Flow Rate of Carrier Gas Through CAPS Beds 50 scfm
Liquio Waste

Processing Systems
input

flow
Rate Decontamination Factors

System (GPD) _ I Cs, Rb Others

4 5 5IAS 400 10 10 10
5 5LAS 850 10 10 10

-,
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FIGURE 3.15 Liquid Radioactive Waste System

3.5.1.2 Low Activity System

The Low Activity System (LAS) would process the aqueous waste effluents froa the floor drains,
shower drains, and laboratory drains located in the plant and reactor service buildings. The
activity in the floor drains and laboratory drains would be derived from sodium removed from
the reactor for chemical analysis and from spills and cleanup during normal plant operations.
To ellow for decay during material handling, the staff assumed a waste decay time of two days
prior to collection for subsequent processing in the LAS. The applicant estimates that an annual
average drainage stream of 310,000 gallons would be input to the LAS. Considering the sources
constituting the drainage system, the estimate is reasonable and the staff concurs. The low
activity system would consist of two collection tanks, two filters, an evaporator, two polishing
demineralizers, and two monitoring tanks for liquid analysis after processing. The waste would
be collected in one of the 2,500-gal collection tanks at an input flow rate of 850 gpd. The
staff calculated the collection time to be 2.4 days. After collection, the waste would be
processed batchwise by filtration, evaporaticn (10 gpm) and demir.eralization prior to collection
in one of the 2,500-gal monitoring tanks. The staff calculated the decay time during processing
to be 0.17 day. The decontamination factors listed in Table 3.2 were applied for radionuclide
removal in the LAS. The liquid in the monitor tank would be sampled, analyzed, and then as
indicatad by the analysis, discharged to the environment via the cooling tower blowdown stream
or recycled for further processing. The staff, as well as the applicant, assumed that all of
the waste from the LAS monitoring tank would be discharged to the environment. The concentrated
bottoms from the LAS evaporator would be directed to the radioactive solid waste system for "-

solidification and disposal by offsite burial at approved locations. C '

~

J

3.5.1.3 Balance of Plant Releases ,

Tritium would enter the steam-water system by diffusion from the primary to intermediate heat c'

transport system and from the intermediate to steam-water system. Other radionuclides would not S
Tenter the steam-water system because of the pressure differentials between the primary and

intermediate systems and between the intermediate and steam-water systems. To control the b
buildup of tritium in the steam-water system, the applicant would provide a 1-gpm bleed from the |
concensate and feedwater system which would be discharged to the environment via the cooling [
tower blowdown. The applicant estimated a tritium release of approximately 330 Ci/yr. Considering j

the rate of diffusion of tritium into the steam-water system, the estimate appears reasonable and i

the staff agrees with it.
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Based on the staff's evaluation of the radioactive liquid waste releases, the proposed system
would be capable of limiting the release of radioactive materials H liquid effluents to less'

than 5 Ci/yr, excluding tritium and cissolved gases, and the whole-cody and critical organ
doses would be less than 5 millirems per year at or beyond the site boundary (see Table 5.12).
The staff concludes that the liquid waste treatment system would reduce radioactive liquid
effluents to as low as is reasonably achievable in accordance with 10 CFR Part 50, and the staff,
therefore, concludes that the system is acceptable.

3.5.2 Gaseous Waste

The radioactive gaseous waste and plant ventilation systems would collect, store, process,
monitor, recycle or discharge potentially radioactive gaseous waste generated during normal
operation of the station. The gaseous waste would consist of noble gas radionuclides and
tritium produced by fission and neutron activation. Xenon and krypton would result from fission
in the fuel and would migrate into the primary sodium coolant by way of assumed fuel element
defects. Argon and neon would result from neutron activation of the sodium coolant and potassium
impurity in the sodium. Tritium would be produced from ternary fission as well as from neutron
activation of coolant impurities. The staff's evaluation model of the applicant's proposed
systems assumed that radioactive gaseous waste would be released from the radioactive argon
processing system, cell atmosphere processing system, reactor service building ventilation
system, reactor containment building ventilation system, intermediate bay ventilation system,
and turbine building ventilation system. The gaseous waste and plant ventilation systems are
shown in Figure 3.16.
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3.5.2.1 Radioactive Argon Processing System

The Radioactive Argon Processing System (RAPS) would continuously process and recycle the pri-
mary sodium system cover gas (argon) and provide a source of low radioactivity gas for use in
reactor seals. The argon cover gas would be contaminated with nobic gases and wall quantities
of tritium which would be produced from fission and neutron activation and migrate to the cover
gas space. Most of the tritium generated would form a hydride in the primary sodium. The PAPS
would consist of a vacuum vessel, two compressors, a surge vessel, four cryogenic charcoal beds,
a cryogenic still, a noble gas storage tank, and a recycle argon vessel.

The RAPS would continuously draw radioactive cover gases from the spaces in the reactor, reactor
overflow vessel, and primary system pumps. The gases would be collected in the vacuum vessel
and transferred by a compressor to the surge "essel where they would be stored under pressure.
The gases would be treated in a series of four cryogenically cooled charcoal decay beds, each
containing 625 lbs of charcoal. The flow nte through the beds would be 25 scfm, made up of
21.75 scfm of recirculated throughput and 3.25 scfm of input from the surge vessel. The charcoal
beds would be operated at 30 r sig and an average temperature of -130*F.

Using the dynamic adsc.ption coefficients listed in Table 3.2, a toni mass of 2,500 lbs of
charcoal in th(. beds, and a bed flow rate of 25 scfm, the staff calculated that the decay times
provi< fed would be about 2 days for krypton,127 days for xenon, and 0.09 days for argon. The
effluent gases from the cryogenic charcoal beds would enter a cryogenic still containing liquid
argon in the still bottom. The liouid argon would absorb the radioactive krypton and xenon
isotopes and permit their separation from the bottoms by periodically draining, evaporating, and
transferring to the noble gas storage u ssel. The purified argon would be directed to the
charcoal beds as recirculation throughput (21.75 scfm) and to the recycle argon vessel (3.25 scfm)
for reuse in the primary system as cover gas. Although the applicant proposes to bottle gases
from the noble gas storage vessel for temporary onsite storage and eventual offsite shipment to
a licensed burial facility, the s h ff model assumes that the contents of the storage vessel
would be released to the environment.

3.5.2.2 Cell Atmosphere Processing System

The Cell Atmosphere Processing System (CAPS) would collect and process the gaseous radioactivity
that may leak or diffuse into the cells (containing nitrogen atmosphere) which house the reactor,
Primary Heat Transfer System (PHTS), PHTS pumps and reactor overflow vessel. The CAPS also would
collect and process any leakage of gases in the nitrogen or air atmosphere cells housing the
RAPS and CAPS components. The major input to the CAPS would consist of nitrogen containir3 trace
quantities of contaminated argon cover gas and tritium diffused through PHTS piping and components.

The CAPS would consist of a vacuum vessel, two compressors, a surge vessel, two tritium oxidizer
units, and two cryogenic charcoa' beds. The nitrogen / air gas bleeds and purges from the cells
would be collected in the CAPS vacuum vessel and transferred by a compressor to the surge vessel
where they would be stored under pressure. The gases woM d be passed through one of the tritium
oxidizer units where the tritium would be converted to tritiated steam. The steam would be con-
densed and sent to the radioactive solic waste system for solidification for ultimate offsite
disposal. The dried tritium-free gases would be treated in a series of two cryogenically cooled
charcoal delay beds, each containing 625 lbs of charcoal. Although the flow input to the CAPS
would be variable, the flow rate through the beds would be maintained at a constant 50 scfm by
a variable-flow recirculation loop automatically controlled. The staff assumed that the charcoal
beds would be operated at 35 psig and an average temperature of -140 F. On the basis of the
dynamic adsorption coefficients listed in Table 3.2, a total mass of 1,250 lbs of charcoal in

the beds, and a bed flow rate of 50 scfm, the staff calculated that the decay times provided
would be approximately 0.61 day for krypton, 40 days for xenon, and 0.025 day for argon. The
effluent gases from the cryogenic charcoal beds would be discharged to the environment through
the exhaust ducting of the reactor service building heating and ventilating system at a flow
rate of 3,000 cfm.

3.5.2.3 Reactor Conteinment Building Ventilation System

Radioactive gases would be released into the head access area of the React 9r Containment Building
(RCB) by leakage from two sources. The major source of radioactive contamination to the head
access area atmosphere would stem from reactor cover gas leakage through the reactor head seals.
Additional leakage of recycled argon gas (from RAPS) through the buffered reactor head seals
and subsequent diffusion into the head access area would add trace quantities of radionuclides
into the RCB atmosphere. The atmosphere in the head access area would be ventilated by an air
stream of 12,000 cfm exhausted to the environment through the RCB ventilation system without
treatment. Prior to release, the air flow from the head access area would be mixed with ventila-
tion exhaust from other areas of the RCB and the Intermediate Bay (IB). The total flow rates
from the release point, located on the IB, would be 100,000 cfm.
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3.5.2.4 Intermediate Bay Ventilation System

Tritium that diffuses from the Primary Heat Transfer System (PHTS) into the Intermediate Heat
Transfer System i'4TS) also would diffuse at a small but finite rate through the IHTS piping
and components m the IB cell atmospheres. The cell atmospheres would be vented to the erviron-
ment through the AG ventilation system having a total flow rate of 50,000 cfm. As described in
the previous section, the IB ventilation flow would be mixed with ventilation air from the RCB
and Steam Generator Building (SGS prior to release throuch a common point.

3.5.2.5 Turbire Building Ventilation System

A small quantity of tritium produced in the PHTS would diffuse into the IHTS and pass into the
steam-water system by diffusion through the steam generators. Tritium would be ii. the steam-
water system in the form of tritiated water. A small quantity of tritiated water vapor would
be removed by the mechanical vacuum pumps of the condenser offgas system along with noncondens-
able gases. The gases would be discharged into the exhaust plenum of the turbine building
ventilation system having a total flow rate of 120,000 cfm.

3.5.2.6 Gaseous Waste Suniary

Based on the staff's evaluation of the radioactive gaseous waste treatment and ventilation
systems, using the parameters listed in Table 3.2, the staff calculated the release of radio-
active materials in gasecus effluents would be about 389 Ci/yr for noble gases and 3.1 Ci/yr
for tritium. In comparison, the applicant estimated a total release of 6.4 Ci/yr for noble
gases and 3.1 Ci/yr for tritium. The difference between the staff's and applicant's noble gas
release estimate is due to the staff's assumed release of the RAPS noble gas storage tank inven-
tory to the environment. The staff also used a different parameter for defective f;el.

The radionuclides expected to be released annually from each soJFCe, as well as from the plant,
are given in Tsble 3.4 No releases of iodine and plutonium in gaseous effluents are expected
from normal plant operation. From its evaluation of the applicant's proposed gaseous radioactive
waste treatment systems, the staff calculates that the annual air dose due to gamma radiation
(total body) at or beyond the site boundary would not exceeo 10 millirads, the annual air dose
due to beta radiation (skin) at or beyond the site boundary would not exceed 20 millirads, the
annual thyrc'd dose to an individual would not exceed 15 n.1111 rems (Table 5.12), and the total
quantity of 1311 released annually would not exceed 1 C1, These are the ded gn obiective levels
of proposed Appendix 1.

TABLE 3.4 Estimated Annual CSSRP Releases of
Radioactive Materials in Gaseous Effluents

Release (Ci/yr)(a)
Radionuclide RAPS CAPS RCB IB TB TOTAL

131mXe

133mXe

133Xe 2 3 5

13smXe

135Xe 11 11

13sXe

e3mKr

e mKr 11 11

65Kr 340 340

87Kr

aeKr 5 1 6

23Ne 2 2

33Ar 13 1 14

'* l A r

TOTAL 353 18 18 389 7 1/ {<li I "

H-3 0.6 2.5 3.1

(a) Radionuclides released in amounts less than 1.0 C1/yr
for noble gases are cm.:idered negligible and are not
listed. y,n'^qq,
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lhe staff's calculatior.s indicate that the radioactive gaseous waste treatment sy ans would
reduce radioactive eff'uents to as low as is reasonably achievable in accordance with lv CFR
Part 50, and the staff, therefore, concludes that the system is acceptable.

3.5.3 Solid wast <

The solid radwaste system would be designed to handle, collect, ud process five types of waste:
1) concentrated liquids, 2) rencompactible solids, 3) metallic sodium, 4) sodium contaminated
components, and 5) compactible solids.

Concentrated liquids would consist of evaporator bottoms frem the liquid radwaste system and
tritium from the CAPS tritium oxidizer units. This waste would be solidified in drums prior to
offsite shipment for burial at a licensed facility. The st3ff estimated that approximately1,000 ft3 of processed concentrated liquids containing 300 Ci of activity would be shipped
offsite annually. The applicant estimated that approximately 1,000 ft3 of solidified liquid
radwaste containing 56 C1 of activity would be shipped offsite annually.

Noncompactible solids would include tools, contaminated filters, spent resins, metal component
parts, valves, and-vapor traps. This waste would be placed in drums, capped, decontaminated,
and placed in temporary storage prior to offsite shipment. The sources of spent resins would be
the fot.r 10 ft3 polishing demineralizers in the liquid radwaste system. The staff estimated
that approximately 1,500 ft3 of noncompactible solid waste containing 500 Ci of activity would
be shipped offsite annually. The applicant estimated that approximately 1,500 ft 3 of noncom-
pactible solid waste containing 100 Ci of activity would be shipped annually.

Metallic sodium would be generated from fuel handling operations. If the sodium should be pro-
cessed onsice, it would be converted to aqueous sodium nitrate solution and evaporated. The
evmrator bottoms would be solidified for offsite shipment and burial. If not processed onsite,
the sodium would be shipped offsite in a suitable container for processing by a licensed con-
tractor. The staff estimated that approximately 42 ft of processed sodium containing 50 Ci of3

activity would be shipped offsite annually. The applicant estimated that approximately 42 ft 3

of sodium waste containing 10 Ci of activity would be shipped offsite annually.

The sodium contaminated components would include the primary, intermediate, and ex-vessel storage
tank cold traps. Haniling of the cold traps would include placing the trap into a removal cask
for subsequent offsit.e shipment in a special container. The final disposition of the cold traps
has not yet been detemined; however, the CRBRP would utilize the research and development
efforts of the Fast Flux Test Facility concerning the packaging, transport and disposition of
sodium contaminated waste. The staff estimated that aoproximately 240 ft of sodium bearing3

waste containing 2.3 x 10" Ci of activity would be shipped offsite annually. The applicant
estimated that approximately 240 ft3 of sodium bearing waste containing 1.9 x 10" Ci of activity
would be shipped offsite annually.

Compactible solids sould consist of rags, paper, and rubber seals. This waste would be placed
in drums and compacted by a hydraulic machine prior to offsite shipment. The staff estimated
that approximately 1,000 ft3 of compacted waste containing 5 Ci of activity would be shipped
offsite annually. The applicant estimated that approximately 290 ft3 of compacted waste con-
taining less than 1 Ci of activity would be shipped offsite annually.

For all five types of solid waste, the staff's estimates of activity shipped offsite annually
differ from those of the applicants because of the staff's higher assumed value for defective
fuel (Table 3.2).

3.5.3.1 Solid Waste Sumary

On the basis of its evaluation of the solid waste system, the staff concludes that the designed
system would accomodate the waste expected during normal operations, including anticipated
operational occurrences. The waste would be packaged and shipped to a licensed burial site in
accordance with NRC and Department of Transportation regulations. From those findings the staff
concludes that the solid waste system is acceptable.

3.6 CHEMICAL EFFLUENTS

Nomal opcration would require the use of certain cherlicals, some of which would ultimately be
discharged to the Clinch River via the cooling tower blowdown line. The chemicals serve various
functions including: 1) production of high purity water, 2) corrosion control. 3) decontamina-
tion and cleaning, 4) laboratory uses, and 5) biological growth control in the cooling water
circuits.
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Chemicals or chemical specin expected to be present in the plant's discharge are. tabulated in
Table 3.5 (ER, Am I, hrt II, El). The ambient levels of the same chemical species in the river
prior to discharoe are also provided in the table.

A c"nparison of the quality of plant cooling tower blowdown with Federal effluent limitations
and state water quality criteria is given in Table 3.6. The plant cooling water discharge would
comply with applicable Federal and State regulations. The potential effects of this discharge
on the aq"atic ecosystem are discussed in Section 5.4.1. A discussion of the significant chem-
ical waste effluents is aiven below.

3.6.1 Circulating Water System Output

Consumptive use of water at the plant would be essentially the result of evaporation in the
cooling towers. As shown in Figu a 3.6, an average of 3475 gpm would be evaporated in the tower
out of a makeup stream of 5835 gpm.

Concentration of dissolved salts by evaporation would constitute one of the major effects on the
quality of the water passing through the plant. Dissolved solids in the water would be concen-
trated about 2.5 times ambient levels in the river as shown in Table 3.5. The dissolved solids
in the cooling system blowdown would be diluted rapidly to near ambient levels in the river even
under the conservative condition of no flow in the river.

Sulfuric acid addition would be provided on the cooling water system in the event that an
unexpected increase in pH occurs beyond pH 8.5. The feed rate for the sulfuric acid cannot be
determined at this time since available water quality data do not indicate that the pH will
exceed 8.5. Should the pH of the blowdown extend beyond the acceptable 6.5 to 8.5 range, the
blowdown valve would close automatically until the condition is corrected (ER, Sec 3.6.2).

Since wood would not be used in the cooling towers, no chemical preservatives would be added to
the circulating water. In addition, the use of chemical corrosion inhibitors would not be
required (ER, Sec 3.6.2).

3 6.2 Chemical Biocides

The circulating water would be chlorinated periodically to control the growth of biological
slimes flourishing at times on the warm heat exchanger surfaces, restricting the flow of cooling
water through the eqMpment and reducing the effectiveness of the heat transfer surfaces.
Control of algal growths may also be needed in the cooling towers to prevent short-circuiting of
water through the cooling towers. About 450 lb of hypochlorite would be injected periodically
into the circulating water line upstream of the main condenser for blocide treatment of the
condenser, the cooling towers, and plant auxiliary cooling equipment. Irjection of hypochlorite
equivalent to 2 to N mg/t of chlorine is planned for a 20- to 30-min period 3 or 4 times daily(ER, Sec 3.6.2).

provisions are also being made to inject hypochlorite into the intake at the river water pu.np-
house to control the growth of Asiatic clams in the cooling water system. The necessity for
chlorination at that point and the amount of chlorine and time required have not been established.

Chlorination of the circulating water system, regardless of the point of injection, would be
accomplished in compliance with Federal effluent limitations and State Water Quality criteria(ER, Sec 3.6.1). If the chlorine concentration, as measured by a recording analyzer, should
exceed a preset value, alarms would sound and the blowdown would automatically be terminated.
No discharge of blowdown would occur until reestablishment of acceptable levels of chlorine
residuals. Total residual chlorire in the blowdown would be limited to a maximum of 0.5 mg/t
and an average of 0.2 mg/t not to exceed 2 hours in any one day.

3.6.3 Water Treatment Waste

Approximately 96,000 gal of raw river water would be treated each day to meet the plant's domestic
and process water needs. The raw river water would be treated by coagulation / sedimentation and
filtration to remove particulate matter. Waste sludges (300 to 3,600 gpd) would be dewatered on
gravity sludge drying beds and the dried sludge (50 to 600 lb/ day) would be trucked offsite by a
licensed contractor (ER, Sec 10.4.1.1.1).

An average of approximately 1440 gpd of the clarified water from the process water treatment
systems would be treated further by ion exchange to produce demineralized water for the steam
cycle. The ion exchanga demine' lization process would require a maximum of about 3,400 lb/ day
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TABLE 3.6 Comparison of Chemical Concentrati ns in Station Effluents
with Federal Effluent Limitations and State Water Quality
Criteria
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of sulfuric acid and 2,200 lb/ day of sodium hydroxide to regenerate the ion exchange beds
(ER, Sec 3.6.3). The regenerant wastewater would be neutralized and filtered in the chedcal
waste treatment system prior to discharge in the cooling system blowdown. The chemical waste
treatment system effluent vould contain predominantly sodium sulfate as a dissolved salt, with
smaller ionic concentration = of Ca++, Mg++, and C1- The average and maximum concentrations of
selected constituents of the wastewater ate given in Table 3.5. 'otal suspended solids would be
reduced to less than 20 mg/t and oil and grease would be below 20 mg/t.

Figure 3.17 shows the flow of the water treatment waste and all other waste streams discussed in
the following paragraphs (ER, Fig 10.4-1).

3.6.4 Steam Generator System Waste Discharges

Blowdov from the steam power conversion system would consist of high purity water subjected to
ion exchange and filtration in the concensate treatment system. Anticipated concentrations of
total suspended solids, oil and grease, copper and iron would be below the EPA effluent limita-
tions (ER, Sec 3.6.1), which are 30 mg/t,15 m3/t 1 mg/t, and 1 mg/t, respectively.

The condensate polishing system would generate from approximately 3,0W to 40,000 gpd of high
solids warte water cor.sisting of rinses, backwashes and spent regenerants. The wastewater would
be similar to the demineralizer waste ap.d also would be treated in the chemical waste treatment
system (ER, Sec 10.4.1.1.1).

During startup, an auxiliary steam generator would be used, generating about 1 gpm of blowdown.
The blowdowri would be alkaline (pH 9.0-9.5) and contain about 200 mg/t dissolved solids and
0.5 mg/t ammonia. Hydrazine would be present in the blowdown but it would decompose rapidly to
produce amonia. Dilution of steam generator clowdown in the circulating water would reduce the
added dissolved constituents to less than detectable levels (ER, Sec 10.4.1.1.1).

3.6.5 Chemical Cleaning Waste

Large components of the plant would require periodic chemical cleaning. The clea. ~g frequently
would be done in several stages and the cheroicals used would depend on the type of metal being
cleaned. A typical procedure woulu involve alkaline and acid washes and rinses. The waste
generated by those cleaning procedures would be disposed of offsite by a licensed contractor
(ER, Sec 3.6.3).
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3.6.6 Olly Waste

The recycled wastewater treatment subsystem would provide pretreatment of oil contaminated
wastewater. Plant waste streams would be collected and segregated as tc source and chemical
composition. If oil contamination should be G tecteds the waste stream would be sent to an oil
separator. The major input to the oil separator would come from the nonradioactive floor drains.
Subsequent to treatment the aqueous wastes would be routed to the chemical waste treatment system
and the collected oils either would be reclaimed or dispo,ed of offsite by a licensed contractor
(ER, Sec 10.4.1.1.1).

3.6.7 Polychlorinated Biphenyls

Polychlorinated biphe@ls (PCBs) may be used in transfomers and other electrical equipment. Any
such use would be within plant buildings and the equipment containing the material would be sur-
rounded by dikes. Spillage would be collected in a speciel sunp and either reused or returned to
the manufacturer for reprocessing or di;posal (see NPDES requirement in Appendix H, Part III,
item C).

3.6.8 Chemical and Oil Storage

Oil would be stored in accordance with the December 1973 Enviconmental Protection Agency Regula-
tions on Oil Pollution Prevention (40 CFR 110, 38 FR 34164) to minimize potential impact on
the environment. Storage of chemicals would be accomplished with appropriate diking and catch-
ment basins to prevent loss of the chemicals to the environment (ER, Sec 5.4.4 and 7.2.1).

3.6.9 Storm Drainage

Storm drainage collected by the roofs of buildings and the yard would be routed to a catch basin
for discharge to the Clinch River. A portable oil skimer w,uld be available to treat the storm
drainage in the event of a visible oil slick on the surface of the water (ER, Sec 10.4.1.1.2).

3.6.10 Cooling Tower Drif t

Drif t, consisting of a fine spray from the cooling tower, would be deposited in the imediate
vicinity around the tower. The anticipated rate of drift would be about 105 gpm. The chemical
composition of the drift would be similar to that of the circulating water as shown in Table 3.5.

3.6.11 Nonradioactive Chemical Coolants

Waste materials such as chemically contaminated Cowtherm, sodium, and sodium-pctsssium alloy
would accumulate in specially designed tanks and be shipped offsite periodically for treatment
and/or disposal (ER, Sec 3.6.3).

3.7 SANITARY AND OTHER WASTE

3.7.1 Sanitary Waste

Facilities for treating sanitary waste would 'a provided during both construction and nomal plant
operations. The sanitary waste treatment system for the construction period would be sized for
handling the needs of 2,450 persons. The maximum daily sanitary waste flow would be 61,250 gal.
based on 25 gpd/ person (ER, Sec 3.7.1). The expected peak construction crew of nearly 2800 per-
sons includes 350 technical ersons who would work in Oak Ridge and visit the site occasionally
(Table 4.1).

Prior to issuing the construction permit, sanitary waste generated by personnel participating in
site preparation would be treated by an 8,000 gpd capacity extended aeration, activated sludge,
sewage treatment unit. A screening basket and influent conninutor would be providea with tN
unit fur pretreatment of the wastewater. The effluent from the unit would be chlorinated prior
to discharge to the river. Upon issuance of the construction pemit a largs extended aeration
unit with a capacity of 53,250 gpd would be installed. 7he totai treatment capacity of the two
units would be 61,250 gpd. Figure 3.18 shows the general arrangement of the sanitary waste
system (ER Fig 3.7-1). Portable toilets would also be used in remote areas during the con-
struction period. The 53,250-gpd unit would be removed upon completion of construction.

The 8000 gpd extended aeration unit described above would remain for treating the wastes produced
during nor.nal plant operation. During operating periods the maximum projected number of operating
personnel is 179 and the maximum number needed hing annual shutdowns is 210. In addition, a
group of technical persons would be employed at the project office in Oak Ridge The expected
waste generation rate for each man is 35 gpd; therefore, about 7350 gpd of waste would be -. g j

}_ jygenerated, which is within the capacity of the unit.
7, )
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Operation of the 8000 gpd unit during nomal plant operating periods would involve slow sandfiltration, as shown in Figure 3.18 ,ER, Fig 3.7-2), to remove additional suspended solids af ter
biological treatment. The extended aeration unit alone is expected to remove 60 to 90% of the
suspended solids and 75 to 95% of the biochemical oxygen demand. Filtration of the biological
effluent is anticipated to produce a final effluent with the characteristics given in Table 3.7
(ER, Tab 3.7-1). State effluent criteria are also given for comparison to show that the final
effluent would be within limits (see NPDES permit limitationc presented in Appendix H. page 8).

The filtered extended aeration unit effluent would be chlorinated prior to discharge in the
cooling tower blowdown to give a chlorine residual complying with the State limits of 0.5 to
2.0 mg/1. The dosage of chlorine to meet the above limits would he det- 'ined during startup.
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Figure 3.18. Sanitary Waste System, Construction and Plant Operation
(ER, Fi1 3.7-1 and -2)

TABLE 3.7 Plant Sanitary Waste System Estimated Effluent Characteristics
(ER, Tab 3.7-1)

State of Tengegsee
Sanita y Waste Effluent Criterlatai

(mg/1) (mg/1)

Suspended Solids 5 40(b)
ID)

BOD 12 30

COD 25 --

Total Phosphate (as PO ) 5 --

4
Nitrate Nitrogen (as N) 15 --

Residual Chlorine 1 0.5-2.0
Amonia Nitrogen (as N) 0.5 5.0

pH 6.0-9.0 --

<,- :

u . u)
y

l e

(a) Source: R. A. Unger

(b) EPA requirement is 30 mg/t as a 30-day average and 45 mg/i as a 7-day average
(see Appendix H).

71a-402



3-25

3.7.2 Other Waste

The only nonradioactive gaseous effluents discharged into the atmosphere would be those in the
exhaust frora emergency operation or periodic testing of the 2 diesel generators, s:hich serve the
plant in case of power f ailure, and the diesel-driven f o e pump. The generators would use
95 lb/hr of No. 2 fuel oil with these emission rates: 50 , 0.17 lb/hr; N0x, 1.7 lb/hr; Co,2
0.34 lb/hr; particulates, 0.17 lb/hr; and heat,1.9 million Stu/hr (ER, p 5.5-4). Testing
frequency would be once per month for two hours or until normalization of operating conditions,
whichever is sooner.

Trash from the plant and solid, nonradioactive chemical wastes would be disposed of of fsite by
a licensed contractor.

3.8 POWER TRAN5 MISSION SYSTEM

Two 161 kV single-circuit transmission lines would be built to loop into the TVA-owned 161 kV
Ft. Loudoun K-33 line, which pa ses 2.8 miles east of the site. The two new lines would parallel
each other and existing transmission lines, as shown in Figure 3.19 (ER, Sec 3.9). A total of
3.2 miles af corridor would be widene.1 to accommodate the new lines,
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FIGURE 3.19 Proposed Transmission Line Route

Beginning at the plant switchyard, the route would follow the existing ERDA-owned 161 kV
circuit in a northwesterly direction for 0.5 mile. The new lines would be installed parallel
to and on the eastern edge of the existing line. There would be 75 ft between lines and a
50 ft right-of-way on the eastern edge of the corridor. The route would then turn eastward to
parallel the Sequoyah-Bull Run 500 kV line for 2.7 miles. The new lines would be installed
south of the present 500 kV line. There would be 100 f t separating the 500 kV line and the
inner 161 k'! line, 75 ft between the two 161 kV lines, and 50 ft of right-of-way on the southern
edge. The existing corridor would be widened by a total of 125 f t.

About 56 galvanized steel towers 85 f t high would be used at 600 f t intervals to support the
conductors. Cross arms would be of fiberglass, supporting gray insulators. The tower bases,
taking up '2ss than a total of one acre, would consist of precast concrete sections for
installation in holes made 8 to 10 f t deep with augers mounted on rubber tired vehicles.

The transmission lines would pass between Chestnut Ridge and Haw Ridge and cross two small
streams draining into the river near CRM 18 (ER, Sec 3.9.2). There are no railroad, highway or
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public road crossings, and no inhabited, cultivated, or recreational areas along this route.
The area has been closed to hunting in the recent past (ER, Sec 3.9.3). No historical or
archaeological sites listed in the National Register of Historic Places are in the proposed
corridor. Should archaeological investigations presently underway reveal any significant site
in the proposed transmission line corridor, relocation of the route or of specific towers will
be considered (ER, Sec 3.9.6).

Both construction and maintenance probably would be done using access roads presently in use
for existing lines (ER, Sec 4.2.1 and Fig 3.9-2). Where necessary, temporary drainage ditches,
terracing and ground cover would be placed along access roads to prevent excessive soil erosion
caused by heavy construction equipment (ER, Sec 4.2.1). The roads would be restored or upgraded
after constration tc be equal to or better than the original condition.

Nearly 54 acres of the 58-acre right-of-way would be shear cleared mechanically without any use
of herbicides (ER, Sec 4.2.2). The right-of-way is 40% hardwood, 40% pine, 10% mixed, and
8% unforested (ER, Tab 4.2-1). Open burning for disposal of cleared vegetation would be done
in compliance with State and Federal air pollution guidelines.

Soils of the corridor are moderately erodible, with estimates of erodibility as follows: 16.7%
slight, 66.6% slight to moderate, and 16.7% moderate to severe (ER, Sec 4.2.3). Erosion control
would be affected by limiting the usage of heavy equipment near streams and in areas of high
erosion potential, by diverting runoff from exposed lands into settling ponds, by keeping
vegetation on the land surfaces as long as possible before construction, and, where possible,
scheduling construction to coincide with dry weather seasons. The applicant anticipates that
some erosion and siltation would occur during construction on both the access roads and the
right-of-way. However, adverse effects from erosion and siltation would be minimized by prompt
restoration of land surfaces (ER, Sec 4.2.3). The right-of-way would be restored by grading and
terracing where needed, temporary drainage ditches, fertilizing and seeding with fescue for
initial cover, and allowing invasion of native species thereafter.

The applicant states that applicable portions of these guidelines were followed in selecting
the routing: U.S. Department of Interior / Agriculture's Environmental Criteria for Electric
Transmission Systems and the Federal Power Commission's Electric power Transmission and the
Environment (ER Am I, Part II, G7).
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4. ENVIRONMENTAL IMPACTS DUL i0 CONSTRUCTION

4.1 CONSTRUCTION SCHEDULE AND MANPOWER

Site preparation wn planned to begin in Sectember 1975; however, the construction start now is
estimated for mid-1977 and the data presented herein should be considered accordingly. The
applicant requested a Limited Work Authorization (LWA), effective 11 months prior to the antici-
pated date of the Construction Permit (CP). Clearing and grubbing would occur first, followed by
excavation several weeks later. During the last seven months the following facilities would be
installed: site access roads and onsite temporary roads, railroads and spurs, construction park-
ing areas, work and storage area, construction power and lights, concrete batch plant, seege
treatment plant and toilet facilities, construction office and warehouse, fire protection system,
storm drainage system, and barge unloading facility (Application, April 1975).

During a 4-year period the applicant may prepare and operate an onsite quarry, occupying in all
about 25 acres one-half mile north of the reactor (Figure 4.1). The quarry would be excavated
from the side of an existing hill, going 50 to 75 ft below the present arade. Access would be
gained by improving an existing 0.6 mi road from the quarry to the river road (Buhl, Sept. 24,1976).
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FIGURE 4.1 Construction Features

lhe construction period under the CP is expected to be 6.5 years. Assuming similarity with
schedules for light water reactors, most major elements of construction would begin within one
year, and construction of the cooling towers and transmission lines would begin at the start of
the fourth year.
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There would he three components of the CRBRP workfarce: construction personnel, operations
personnel, and the applicant's technical personnel. Since substantial numbers of the latter two
classifications would be on site during the construction period, their presence is noted as a
construction period effect. The time distribution of the work force expressed as yearly average
is given in Table 4.1 (ER, Tab 8.2-1). If start of construction is delayed beyond early 1977,
the labor build up would be delayed a corresponding amount. At the peak of construction activity
in 1981-2 there would be about 2800 workers on the project. Predicting the fraction that are
permanent residents prior to construction is a complicated matter and does not lend itself to
sciertific preciseness. Factors such as current size of labor pool, competition by other pro-
jects, ease of corm:uting, and cost of relocating enter into the judgment.

TABLE 4.1 CRBRP Direct and Induced Employment
(man-yr)

CRBRP Personnel Induced
FY Construction Operations Technical Total Personnel

1975 - - 258 258 190
1976 70 - 330 400 280
1977 260 - 370 580 400
1978 670 3 370 1,040 600
1979 1,400 15 360 1,8r0 1,000

1980 2,100 60 300 2,460 1,300
19Al 2,400 120 280 2,800 1,500
1982 1,400 200 240 1,840 1,200
i983 600 180 200 980 800
1984 - 190 140 330 300

1985 - 190 100 290 200
1936 - 180 80 260 200
1987 - 180 70 250 200
1988 - 180 60 240 200

In the Oak Ridge area during the same period, there may be two additional large projects in
competition for construction labor: Centar (a proposed centrifuge enrichment plant) and Exxon's
proposed fuel reprocessing plant. If these projects are scheduled for the same time period as
CRBRP, the peak construction employment in the area could possibly be 7000-8000 workers. Although
it is unlikely that the labor peaks for the three projects would coincide, it is nonetheless
probable that they will overlap to a degree that would produce employment for construction trades
considerably exceeding that shown for the CRBRP alone. Competition for workers in the region can
also be expected from TVA's proposed Phipps Bend Nuclear Plant 70 miles northeast of Knoxville,
which would reach its peak employment of 2500 in the years 1980-82.

The total construction labor force in the Oak Ridge vicinity in 1970 was estimated by multiplying
total labor force by the fraction that is classed as construction industry. The results, shown in
Table 4.2, indicate that sufficient numbers of construction workers are unlikely to be available
in the impact area. Therefore, the large demand for construction workers for the CRBRP, Centar,
and Exxon projects in relation to the total labor pool could result in extensive in-migration.

TABLE 4.2 Construction Industry Labor June,1970(a)

Construction Workers Total Labor Estimated Number
County as % of Labor Force Forca _ Of Construction Workers

Anderson 7.9 22,805 1,700

Knox 6.5 107,823 7,000

Loudon 7.9 9,847 800

Roane 7.1 15,493 1,100
Total TO,600

~

(a) " Data on Counties and Selected Cities in Tennessee," February 1974
(reprinted from " Bureau of Census County & City Data Book,1972").

U S-406m ,,3z
/iO U i -i



4-3

The resident construction labor force will supply part of the demand through release of workers as
other projects terminate, through nomal growth of the unions, and through lessening of unemploy-
ment The analysis used by the applicant (ER Am VI) discusses a range of 27-40T in-movers, with
27% being used for the final cost-benefit analysis. The staff analysis in the DES used a 44
value, which is retained in the FES. This value was originally selected from TVA experience, and
is further reinforced by the labor supply statistics referenced above as being a probable value
upon which to estimate impacts. (In selecting a single value for this factor, the staff does not
wish to imply that it is very precise. While 44" is in the upper range of probable values, the
staff believes that its evaluation of the impacts on this oasis is warranted by the number of
projects being planned for the same construction period. If the Exxon and Centar projects are
delayed or cancelled, the in-mover rate would not be as high as assumed.) Based on a 44: in-mover
rate, about 1230 construction workers would move into the area by construction peak. Nearly 1600
would comute from current residences.

Additional employment would be induced by the presence of a large labor force on the CRBRP project.
The ef fect would be felt in the entire region, but nowhere so concentrated as in the imediate
project area. Induced employment would arise because the purchasing power of the CRSRP labor
force would create a demand for goods and services. The applicant references an Appalachian
Regional Conmission study (ER, p 8.2-4) showing, for Anderson County, that every economic base job
generates an additional 0.75 job in local service and production activities. The staff adopted
the 0.75 multiplier to calculate induced labor ef fects from the operating force (Sec. 5.6) and
0.5 for the construction workers (Sec. 4.5.2). A lower value is used for construction because of
its temporary nature. Based upon an analysis similar to that used by the staff in Section 5.6,
about 1000 additional school-age children would be present in the area at the peak of construction,
deriving from the 1230 directly employed workers moving into the area.

Other large construction projects in the area currently are modifications of the Kingston Steam
Plant, the Watts Bar Nuclear Power Plant, and those of ERDA at Oak Ridge. Completion of work at
the two power plants is scheduled for 1977 and 1980, respectively, while the ERDA construction is
expected to continue at least through 1985 (Brewington, April 30,1976). The Vingston Steam Plant
involves construction activities with a total workforce of about 160, and it is expected that this
workforce will t,e reduced to about 50 workers by early 1977. Sore of the released workers might
find employ ent on the new construction projects in the Oak Ridge area.

Tapering off of construction at the Watts Bar Plant would also release some construction workers
for the new projects. Watts Bar is about 50 miles southeast of the CRBRP, in 1974, it attracted
about 440 workers (out of a total of 1500) from the communities analyzed in this report. The
construction force for the various ERDA projects (except CRBR) is expected to reach a peak of about
3200 by 1977 and taper off to 1,000 or less by 1981.

4.2. IMPACTS ON LAND USE

4.2.1 Onsite and Immediate Vicinity

Construction of the CRBRP and related facilities would disturb temporarily about 195 acres
(including the quarry) of forested land of which about 5? is in hardwood, 211 in pine plantation,
8t in natural pine, 25t in cedar-pine,159 in hardwood-cedar,11 in hardwood-pine, and 9t in
hardwood-cedar-pine. About half of the acreage, including a 32-acre borrow pit for structural
fill (Figure 4.1), would be disturbed temporarily and would be revegetated after construction.
About 73 acres would be permanently disturbed (ER, Tab. 4.1-1) including 24 acres for access roads
and railroads (both onsite and offsite), 8 acres for settling ponds, 4 acres for principal plant
buildings along with 30 acres for associated grading (Section 2.1), 2.5 acres for barge unloading
area, 0.5 acre for river intake area, and 4 acres for other structures and laydown areas. The 73
acres represents about 5% of the land on the site and about 0.2% of the forested land on the
adjacent Oak Ridge Reservation.

Land to be disturbed would avoid the " natural areas" discussed in Section 2.7.1. The rare wild-
tiowers (Section 2.7.1.1) wculd not be af fected since they are suf ficiently distant from the area
that would be disturbed by plant construction (ER, An I. Part II, 87). No rare or endangered
animal species occur in the area (ER, Sec 4.1.1.6). The staff concludes that the loss, for the

life of the plant, of 73 acres for production of biota would not constitute a significant impact
since there are thousands of similarly forested acres in the vicinity (Section 2.7.1).

Timber of comercial value on the construction areas would be harvested and removed from the site
in accordance with the ERDA Forest Management Program (Strock,1975). The remaining plants and
brush would be burned in accordance with a fire prevention and protection plan which the applicant
intends to develop (ER, Sec 4.1 1.7). Conventional garbage would not be incinerated on the site
(ER, Sec. 4.1.1.5) but collected 4nd disposed of of fsite by a licensed contractor, or onsite near
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the borrow pit in compliance with applicable requirements. The staff's opinion is that surrounding
forested areas would sustain no significantly adverse effects in view of the ppplicant's plans for
fire prevention control procedures and limited onsite burning in confomance with State and
Federal air pollution requirements.

Locations of access roads, railroads, and borrow pits are shown in Figure 4.1. The present
access road (River Road) would be used after paving and improvement, and temporary unpaved roads
would ring the construction ares. The new railroad would pass between the present access road and
the river un the west side of the site with spurs going into the construction area. Drsinage
facilities north of the site will be improved and widened so that the railroad may be constructed
and the access road widened. The road and railroad will be constructed on granular fill (approxi-

3mately 4,500 m , including about 220 m3 of riprap). (Buhl, Sept. 24,1976)

Top soil on the areas to be excavated would be removed to a depth of 0 to 12 inches and stock-
piled on 10 acres southeast of the plant for use in later landscaping. Beneath the topsoil, abort
half of the excavated materials would satisfy requirements for structural fill. Excess would be
stockpiled for backfill. Additional backfill would be obtained from the 32-acre borrow pit
(Figure 4.1). Building materials (sand, stone, slate, limestone) would probably be quarried
offsite and trucked in. The applicant recently informed the staff (Buhl, July 15,1976) that it
would conduct some test borings at the site during August 1976 with the objective of determining
the feasibility of opening an on-site quarry for concreta aggregate. If such a quarry were
opened, it would c . - about 490,000 ft2 to 1,000,000 ft~ (about 10-25 acres) and it would be
operated for a per. 4 years. The staff would require an environmental evaluation of the#

quarry if the applict decides to proceed with such plans (see Item 7e, Summary & Conclusions).
Surface soils of the b. 'ow pit and quarry areas would be stockpiled for revegetation of the pit
at the end of construction. Drainage ditches would be constructed around the periphery of all
stockpile areas and at the base of all excavation slopes. Drainage water would be collected in
sumps for distribution to settling basins about 500 fit from the shoreline west and south of the
plant, prior to discharge into the river (ER, Fig. 4.1-3). Seeding, burlap protection and tree
planting would be used as appropriate to prevent soil erosion.

After completing construction, surfaces not a part of the pennanently cortnitted land would be
graded and revegetated. Land undisturbed by construction would be managed, both during and after
construction, under the ERDA Oak Ridge Forestry Management P ogram (ER, Am I, Part II, 86). The
program would, however, be tenninated at TVA's request for any part of the site needed for
development.

Moving construction equipment and disturbing land would result in temporary adverse effects such
as erosion, siltation and interferences with some corrnunity life patterns. Based upon the staff's
review of pertinent plans discussed in the two paragraphs above, the extent of such effects would
be at a practicable minimum during the brief periods of their occurrences. The long-term effects
would not be significant.

Historic and archaeological resources, except for the Hensley cemetery and the Indian Mound, are
at distances sufficient to have no involvement with the construction plan. Borrow pit activity
would 'e restricted so as not to interfere with the two nearby sites (ER, p 4.1-3). The staff'su

opinion is that they would be unaffected. The State archaeologist's opinion is that the applicant
has given adequate consideration to archaeological resources. The State Historic Preservation
Officer concurs that no structures of historic interest remain in the area (App C).

4.2.2 Transmission Lines

The staff concludes that erosion and air pollution control practices (Section 3.8) would be ade-
quate to prevent adverse impacts on terrestrial biota in the area and that historical and archae-
ological resources would be adequately protected. The shift in land use of nearly 54 acres from
woodland to open area would have no significant impact on wildlife because of the large area of
land with similar woodland vegetation nearby, 1289 acres of forest on the site and 29,443 acres of
forest on the Oak Ridge Reservation.

4.3 IMPACTS ON WATER USE

Water for fire protection, sanitary facilities, making concrete and other construction activities
would be piped from the nearby Bear Creek Filtration Plant. Water for the quarry would be purrped
from the river and would be recycled from settling basins, maximum use during peak crushing would
be 40,000 gpd. The maximum reqeirement is expected to be 190,000 gpd, representing about 0.007%
of the river's annual average flew. This small withdrawal is expected to have no significant
effect on navigational and recreational uses of the river or on any downstream uses. Tconage
barge shipments for plant construction may exceed during some years the annual commercial tonnage
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of recent years (Section 2.1). The applicant states that the number of shipments during the
construction period would not exceed 20 and that no shipments are planned during operation (Van
Nort, 14 April 1976. Enclosure 13). Although individual shipments of plant components, because
of relatively large tonnage, may have some adverse impacts on other shipping for a few days at a
time, the staf f's opinion is that the overall impact would be very small because of the limited
number of shipments over the several-year construction period.

For erosion control in dewatering and related activity the applicant plans to use drainage ditches
at the base of stockpiles and excavation slopes, a storm water drainage system, and a system of
diversion channc's leading to settling basins before discharging water to the river. The staff's
opinion is that dewatering is expected to have no significant aesthetic or other effect on the
river.

The ap'licant states that 20,000 m3 of material from the sites of the access road and railroad
fills, the water intake and discharge structures, and the barge unloading facility would be placed
on a land disposal site near the barge facility. About 10,000 m3 of fill would be placed at these

3sites, including 950 m of riprap (Buhl, Sept. 24,1976). The staff's opinion is that prctective
measures (Section 4.4.2, par 2) and the plan to do major construction elements in sequence would
give protection sufficient to insure only temporary, minor adverse impacts upon the aesthetic
quality and navigational and recreational uses of the river.

Transmission line construction is expected to have temparary impacts at stream crossings and these
will be minor due to siltation control.

4.4 ECOLOGICAL IMPACTS

4.4.1 Terrestrial

Construction would result in the harvesting of timber and the destruction of some other plant and
animal liie on 195 acres concerned with the plant and 58 acres in connection with the transmissior
lines, both on and off the site. The 25 acres for the quarry, under the applicant's restoration
plans (Buhl, Sept. 24,1976), would probably start supporting wildlife about 10 years after res-
toration and provide habitat equivalent to the present habitat in another 10 years. Of this
land, 97 acres in connection with the plant and all 58 acres for the transmission lines, according
to the applicant's plans, would be revegetated by the end of the construction period and 73 acres
would be disturbed for the life of the plant. In the forested acres, animals would be either
killed or displaced to surrounding woodland where they would compete for space and food with pop-
ulations already present. The net ef fect of the construction would be a sull increase in open,
brushy habitat, a decrease in forest habitat with the resultant favoring of wildlife such as
quail and rabbits that prefer open areas, and decreases in populations of woodland species. No
new " edge" would be created along the transmission line route, since existing corridor merely
would be widened. None of the estimated shifts in animal populations is greater than 10% of the
corresponding population on the site (ER, Sec 4.1.1.6). No rare or endangered plant or animal
species is known to occur on the land affected by construction. The staff's opinion is that the
impact on terrestrial biota would be minimal in view of the fact that the amount of land affected

would be less than li of similar available land onsite and the Oak Ridge Reservation.

The staff's opinion is that the applicant's comitments to restrict erosion (Section 3.8 and
4.2.1) and chemical releases (Section 4.6.1 (3), (16), (17), (18) and (23)) would be adequate to
protect the terrestrial ecosystem from significantly adverse effects from those sources.

4.4.2 Aquatic

The staff's opinion is that the precautions to be used in constructing plant buildings and trans-
mission lines (Section 4.2.1 and 3.8) would assure minimum effects upon aquatic resources. No
significant effects are anticipated in the river channel, since it would not be modified. (Physical
descriptions of the intake, discharge, and barge unloading facilities are in Section 3.4.)

The river pumphouse and intake pipes would be built behind a temporary ccfferdam to allow dry
excavation for the structures. The staff recommends installation and removal of the cofferdam
between August and March when fish are not spawning [ consistent with the applicant's plans,
Section 4.6.1.2 (2)] or at other times if no adverse effects can be substantiated. Disposal
consistent with State and Federal regulations for dredged material and pumped water (TWQCB, 1973
and EPA, 1974) will be required by the staff. The 3440 m3 of riverbank and bottom to te excavated
or dredged would result in a temporary loss of benthic organisms in the disturbed area. The loss
would be of minor consequence when comnared to the total river biomass and the disturbed area
would most likely be quickly repopulated after completion of construction.
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3The discharge pipe would be constructed with some excavation and dredging taking place (190 m );
very little disturbance of the river is expected. The sttff's opinion is that construction of the
discharge pipe would be of little consequence to the aquatic ecosystem.

i of material would be dredged to acconnodate the barge-unloading facility to beAbout 14,500 m
located adjacent to the proposed railroad and access road (ER, Fig 4.1-3). Disposal procedures
would be required to meet all applicable Federal and State regulations. Seqttential construction
is planned in this order: fill, drive piling as needed, dredge bottom, place stone bottom and
platfom, and dredge river ta needed depth. .Approximately 4940 m of granular fill material would3

be placed on the river botton within the unloading area to adjust the bottom elevation and facili-
tate grounding of a barge while unloading major nuclear components. The staff would require that
closing and reopening of this facility be done between August and March when fish are not spawning
or at other times provided no adverse effects can be shown. All aquatic life would be lost tempo-
rarily in the area of the facility. The loss would not be significant since much of the land is
dry during parts of the year and upon completion of construction, new habitat would be opened for
population by aquatic organians of the area.

The construction of a railroad and railroad spur near the unloading facility along with the
3 ofimprovement of an existing access road would require the placement of approximately 2585 m

fill material below the nomal pool elevation of the Clinch River (Watts Bar Lake). All fill
material placed below the nomal pool elevation would consist of crushed rock, free from debris
and organic matter. Because of the physical characteristics of this material, it would be exempt
from the evaluation of chemical-biological interactive effects specified in the Environmental
Protection Agency's guidelines pursuant to Section 404(b) of the Federal Wcter Pollution Control
Act Amendments of 1972.

Plans for mitigating the effects of disposing of chemicals, sanitary wastewater and solid waste
are discussed in Se-tions 3.6 and 3.7. The staff's opinion is that disposal of those materials
would have insignificant effects upon the aquatic ecosystem.

In sunmary, the aquatic ecosystem is expected to sustain no significant impact from constructing
the plant and transnission lires. To measure impacts, the staff would require monitoring during
construction, as specified ir Section 6.1.4.

4.5 IMPACTS ON THE cdMMUNITY

4.5.1 Review of Applicant's Analysis

Following publication of the DES, the applicant submitted an extensive analysis of the projected
socioeconomic impact of CRBRP construction (ER Am VI). The applicant's conclusions concerning
net economic effects on the various local governmental entities in the vicinity of the project
are shown in Table 4.'

TABLE 4.3 Economic Impact of CRBRP Construction
in the Public Sector (ER, Appendix C)

Economic Benefit ($)
Government Entity 1981 1990

Oak Ridge 9,246 13,457

Clinton 4,707 1,084

Oliver Springs 494 7

Anderson County 28,937 7,923

Kingston 7,225 3,389

Harriman 15,448 3,969

Rockwood 3,088 465

Roane County 5,877 11,128

Knox County 18,912 <7,122>

}/ } h ]]Lerio t t City 11,135 1,273

Loudon Town 2,224 522

Loudon County <7,874> 1,930
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While the applicant cautions that its fiscal analysis is not complete (i.e., does not account for
all revenues and expenses), the analysis leaves the impression that the overall financial impact
on the public sector is a benefit of the project. If this conclusion is valid, it would be
possible to either lower the tax rates or else provide increased governmental services at the
existing tax rates. In the experience of the staff, this situation is common for expansions
involving taxable (real estate) projects, but projects exempt from local real estate taxes (as is
the CRBRP) result in higher tax rates for residents of the comunities, not lower tax rates.
Whether one is in agreement or not with current practices of raising tax revenues, the fact of the
matter is that industrial installations pay a disproportionate share of public sector service
costs relative to the benefit they derive. A corollary of this is that simple bedroom communities
need to impose higher tax rates in order to provide public sector services equivalent to those
provided by communities having taxable industries located within their boundaries. Since we are
dealing with a bedroom community effect in the case of the CRBRP, the staff cannot accept the
applicant's conclusion that the net economic impact will be positive compared to preproject
conditions.

The applicant's analysis is based on a number of factors of judgment, for which the applicant has
chosen single values instead of ranges. The result is a final net value to five significant
figures in some cares, irrplying a preciseness not warranted by the data. If a range were used for
each of the judgment factors and the analysis were conducted using these ranges, the resulting
range in nec economic benefit might well have encompassed negative as well as positive values.

The staff also noted that the applicant has not accounted for costs of canital facilities t sup-
ply public sector services. The rationale f)r this approach is that there is currently excess
capacity, so that no capital construction coats will be incurred. The staff disagrees with this
approach on two counts. First, it is probable that some additional facilities will be required,
particularly school facilities, and possibly some sewer and water facilities. Second, even if the
growth projection adopted by the staff is not realized and current capacities are not exceeded, it
is the judgment of the staff that an economic analysis is incomplete if it does not assign a
capital facility cost to expansion into even underutilized facilities. If an in-migrating force
has no facilities cost, but uses public facilities, then others had to pay their share of these
costs. This situation arises because facilities are added in large increments of capacity and the
costs of the underutilized capacity are assessed against current populations to the benefit of
future populations. Therefore, the staf f's approach is to point out the total facilities required
by the new population indepenaent of whether this requires new facility construction, facility
replacement, overcrowding in existing facilities, or comfortable utilization of excess capacity.

Another difference between the staff analysis and that of the applicant is in the estimate of the
size of the secondary work force during the construction phase. The applicant says there will be
a zero population multiplier associated with temporary construction workers and a multiplier of
1.0 associated with project office employment (WESD,1976). The choice of a zero multiplier
results from an analysis by the applicant that the retail trade sector can absorb the in-movers
without increasing the employment levels since the normal seasonal variations in sales ar e already
large. In the opinion of the staff, this is a nonsequitur since the pertinent statistic ier
comparison is retail trade employment, not sales. Furthermore, the analysis neglecM nnn -retail
trade service functions such as professional services.

The Appalachian Regional Comission conducted a study (referenced by the applicant in ER
Sec. 8.2.2.2) which showed that every economic base job in Anderson County generates an addi-
tional 0.75 jobs in the local service sector. The multiplier is a little higher for Roane and
Loudon Counties and a little lower for Knox County. D, the staff's judgment, it takes a period of
time for a multiplier to achieve en equilibrium value since merchants do not imediately hire
additional help or expand facilities until the pressure for service builds up. If the incr w ed
demand is perceived as temporary, they may meet it with less vigor by, for example, taking on
part-time help. Because of these factors, the staff uses a lower than equilibrium value for a
multiplier in its analysis (i.e., 0.5 for construction labor) but cannot accept a zero multiplier
as being defensible on the basis of economic theory or actual experience in the project influence
area.

The staf f also uses a dif ferent judgment than the applicant in forecasting the fraction of
secondary workers that will be in-movers, in s > cort of the project office work force. The
applicant concludes that only 10% of the secondary workers will be in-movers and the other 90%In the staff'swili be recruited from the resident (presumably currently unemployed) population.
judgment, the in-movers could conceivably be this low due to availability of residents just
entering the labor force in nonskilled clerical and service positions, but it could alsa be
substantially n eater--possibly as high as 40~,
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4.5.2 Distribution of In-Mover Construction Labor Force

As discussed in Section 4.1, there might be as many as 1230 construction workers who move into the
project area with their dependents by the peak year of construction. This number might also be as
low as about 700 if thera is only a 25% in-migration rate. The ability to absorb this large
temporary population ina the existing permanent population will depend to a large degree on the
distribution of the new population among the surrounding comunities. The average construction
worker is willing to commute about E0 miles, if necessary, in order to take a temporary job.
However, if the commuting distance is much more than this, he prefers to relocate--often in a
mobile home. Once the decision to relocate has be n made, nearness to the construction site
assumes a large importance in deciding on location For example, a Knoxville construction worker
would accept the comute to the CRBRP; whereas, if the project attracted a Nashville construction
worker, he would probably prefer to locate in a mobile home within 10 miles of the site. While
not having conducted a very detailed projection of distribution of in-movers, the staff postulates
that rural areas in the close vicinity of the site that are suitable for mobile homes will attract
a large share of the in-moving construction labor force. Many of the construction labor force'
will also comute from centers such as Knoxville, and it is the opinion of the staff that most of
these will already be residents of these urban centers.

In Figure 4.f are shown the road mileage distances between the site and nearby population centers.
Figure 4.3 shows existing and ptential mobile home sites. In the opinion of the staff, the
highest concentration of in-mover construction workers will be in the Rockwood-Kingston-Lenoir
City strip west of Knox County because this zone combines the factors of nearness to the site
and suitaF*lity of temporary housing. Restrictions against mobile homes and high housing costs
will probaoly make the City of Oak Ridge a lets attractive place to locate than might be inferred
from its proximity to the site and its urban attractions.

Along Highway 61 between Clinton and Oliver Springs in Anderson County is considered to be a zone
of potential mobile home sites and is within acceptable c.,mmuting distance to the site and easy
access to shopping centers in Oak Ridge. However, the property tax rate of Anderson County is
one of the highest in the state (Anderson County Budget for 1974-1975, Page 1) and an in-mover
would need to balancr the possible advantages against the higher living costs. Lenoir City in
Loudon County is only about 20 miles from the site and Loudon only about 26 miles. These would be
considered acceptable commuting distances for an in-moving temporary construction worker.

Those in-movers desiring a more urban life might choose to settle in the vicinity cf Knoxville
despite the 37-mile commute (each way). The staff's judgment is that only a small fraction of
construction in-movers will choose to do so. However, even if many did, Knoxville with a 1970
population of 174,587 (ER, Tab 2.2-1) could absorb an influx better than a smaller municipality
because the percent change would be much smaller.

4.5.3 Social Effects

Except for possible traffic problems, the construction worker who does not relocate in order to
become employed on the project would not cause any social change. He would use the same public
and private sector services that he always used. It is the in-movers and their families that
cause the major social changes because they put added pressure on housing, schools, and almost all
public and private sector services. The following sections address the problems of new, temporary
population additions to the four-county area of Anderson, Roane, Loudon, and Knox. While it is
recognized that thra may be some in-moving construction workers in more distant counties suct M
Morgan, Curr3erland, bcott, Campbell, Blount, Monroe, McMinn, Meigs and Rhea, in the opinion of the
staff they will be so few in number as to constitute 4 negligible impact.

School Systems

Enrollment statistics for county and city school systems are provided in Tables 4.4 and 4.5. This
data includes enrollments for the 1975-6 school year and the projected enrollments for the peak
construction year 1981.

Generally, the school systems within the CRBRP impact area are currently at full utilization,
using the staff criteria that full utilization requires 10% excess capacity. The 10% contingency
is allowed for future planning considerations to handle such factors as changes in mix of primary
and secondary students, shifting of populttion wiQin the schal district from one school area tc
arother, and modest overall growth. As shown in Table 4.4, in the school year 1975-6 the only
school sysums with any appreciable capacity over this contingency factor are Clinton, Harriman
and Lenoir City.

The State of Tennessee also establishes criteria for what it considers overcrowding in school
systems and requires those school systems that exceed the standards to file waivers with the
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TABLE 4.4 Capacity and Enroll,ent of Area Schools by System and Grade: 1975-6 School Year

Excess

System K 1 2 3 4 5 6 7 8 9 10 11 12 Total Capacity

Anderson
Capacity 371 354 354 354 354 354 354 550 550 550 331 333 333 5,144

Enrollment 292 343 306 324 298 345 355 597 600 471 373 403 349 5,056 1%

Clinton
Capacity 100 210 140 140 140 140 140 -- -- -- -- -- -- 1,010

Enrollment 101 136 95 102 117 120 121 -- -- -- -- -- -- 792 27%

Oak Ridge
Capacity 443 436 386 393 369 369 475 652 652 652 550 550 550 6,477

Enrollment 386 373 349 378 334 382 459 527 509 554 E01 574 503 5,829 11%

Roane
Capacity 510 610 565 540 560 590 640 535 440 585 575 555 515 7,220

Enrollment 440 565 E24 500 510 538 595 571 560 551 507 490 425 6,776 6%

Capacity 156 ' 37 235 212 264 223 281 254 220 287 186 224 191 2,975 [1 Harriman
-

& Enrollment 119 .81 179 162 205 170 214 194 168 219 142 171 146 2,270 30% -

Knox
Capacity 1,032 932 932 932 956 1,070 1,145 1,116 1,116 769 769 769 769 12,307

Enrollment 912 't,194 1,045 1,155 1 , 15 2 1,117 1,178 1,225 1,194 1,052 1,051 965 781 13,921 -12%
'

LN Loudon
Capacity 256 321 283 283 271 181 291 291 291 158 158 158 158 3,100

Enrollmer.t 250 257 257 257 260 177 261 261 261 138 138 138 138 2,793 11%

Lenoir City
150 150 150 250 250 250 250 2,300

Capacity 140 140 140 140 140 .

138 111 140 275 221 223 176 1,933 19%
Enrollment 89 118 97 118 112 115

,

-]- j Area
Capacity 2,977 3,153 2.975 2,932 2,990 3,029 3,470 3,494 3,399 3.209 2.775 2,790 2,715 40,533

Enrollment 2,589 3,167 2,852 2,996 2,888 2,964 3,321 3,486 3,432 3,260 2,933 2,964 2,518 39,370 1%_.

)

(a) Source: ER, Table 8.1-19.
Li
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*
TABLE 4.5 Projec+ed School Enrollments

During 1981

Excess
Capacity

System Capacity Enrollment (%)

Anderson 5,144 4,684 9

Clinton 1,010 734 37

Oak Ridge 6,477 5,401 20

Roane 7,758 6,204 25

Harriman 2.975 2,078 13

Knox 14,134 15,734 -10
Loudon 3.100 2,709 14

Letoir City 2,300 1,874 22

Area 43,898 39,418 9

(a) Source: ER, Table 2-2.7.

State. In this past year the school systems of Knox, Roane and Loudon counties and the cities of
Clinton and Oak Ridge all filed such waivers with the Stata.

Table 4.5 provides estimated school enrollments and capacities for the peak construction year,
1981, based on data supplied by the applicant. These data show Roane County adding capacity for
538 students and Knox for 1,827 students by that time and the echar school systems simply main-
taining current f acilities. The data also show decreases in enrollments for all of the school
systems (ext apt Knox) as a result of projected declining birth rates. If Knox is eliainated from
consideration, these data indicate a 7% decrease in school enrollment for the rest .of the area
between 1976 and 1981 (from 25,449 to 23,684). In the staff's judgment, it is unreasonable to
postulate that in the short time span of 5 years a changing birth rate factor will negate increased
in-migration for all of the aforementioned large construction activities in the area and still
cause a net 7% reduction in school enrollment. It should also be noted that th? data show Roane
County adding capacity for 538 students while facing an enrollment decline of 572 students.

Waste Water

Table 4.6 provides the applicant's - @ on current (1975) capacity and consumption for waste water
systems in the CRBRP construction impact area. In the staff's judgment, treatment plant capacities
need to be 2 to 3 times the average daily use in order to account for system flucti ?'. ions. Using
this standard, only Oliver Springs and First Knox Utility District clearly have excess treatment
capacities. This conclusion is further substantiated by the data from the State of Tennessee
reproduced e Table 4.7. The staff notes that many utility districts in the vicinity of the CRBRP
will requir' r.xpansion in the next few yea 3 Growth in this vicinity will be strongly influenced.

by and, in um, will influence waste water treatment ca abilities since the soil conditions ins
the area generally are not very good for septic tanks (ER Appendix C). New housing will probably
concentrate in areas currently served by municipal systems, or on the fringe of such areas where
new collecti)n systems can be installed.

Municipal Water Supply

In a survey of water supply capacities and demands conducted by the applicant, it was determined
that the f allowing systems were either constructing additions now or had plans for future addi-
tions to capacity: Oak Rid,e (supplied by ERDA), Clinton, Oliver Springs, Anderson County,
Rockwood, Cumberland Utility District (Harrican/ Oliver Springs), First Knox utility District and
Lenoir City. Thus, the staff concludes that many existing municipal water supply systems in the
project impact area are undertaking capacity expansion? because they are presently it. adequate to
handle expected future growth.

7 1 . ()< s
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TABLE 4.6 Wastewater Systems: Type. Treatment Capacity and Usage of
Wastewater Treatment in Area by Municipalityla)

Treatment (Pumping) Average Ratio
Capacity Daily Flow Capacity /

Utility District Treatment Type (gpd) (qpd) Average

Anderson County

Clinton Primary cnd Secondary 1,200,000 750,000 1.60

Oak Ridge Primary and Secondary 4,500,000 3,900,000 1.15

Oliver Springs Primary and Secondary 1,000,000 150,000 6.67

First Primary and Secondary 30,000 13,000 1.43

Roane County

Kingston Primary 1,500,000 750,000 2.00

Harriman Primary 1,500,000 1,200,000 1.25

Rockwood Primary and Secondary 1,500,000 900,000 1.67

Knox County

First Primary and Secondary 1,500,000(b) 450,000 3.33
ID)

West Knot Primary, Secondary and Tertiary 100,000 (c)

Loudon County

Loudon Primary and Secondary 1,000,000 400,000 2.5

Lenoir C1ty Primary and Secondary 2,000,000 800,000 2.5

(a) Source: Er, Table 8.1-21.
(b) The First Utility District of Knox County and the West Knox Utility District have part

of their sewage treated by the City of Knoxville.
(c) Not available.

Adequacy of Waste Water Treatment Systems (a)TABLE 4.7

Utility District Collection System Treatment Plant

Anderson County

Oak Ridge Needs expansion by 1980 Presently inadequate

Ol her Springs Needs expansion now Presently adequate

Clinton Needs expansion by 1980 Needs expansion by 1980

Knox County

Hallsdale-Powell Needs expansion now Needs upgrading

Knox County Needs expansion by 1977 Presently adequate

First Knox Needs expansion now Needs expansion and
upgrading by 1979

West Knoxville Needs expansion now Presently inadequate

Loudon County

Lenoir City Adequate through 1980 Adequate through 1980

b' i O IuJRoane County ,i /'c/ '
Kingston Presently adequate Needs expansion now

Harriman Presently adequate Needs expansion now

(a) Data from State of Tennessee. Department of Public Health -
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Other Social Impacts

There are many nonquantifiable social costs associated with large construction projects. These
include inf!ated rents, inconvenience associated with traffic delays, public congestion in local
businesses, public services and recreation areas. Such impacts occur because of the marketM lack
of response to the temporary demand for goods and services. These social costs affect all pM ple,
not only those employed with the project but also those people who receive little Or no benefits
from the plant construction. The staff considers these costs to the local Society to be relevant
in terms of the CRBRP construction.

4.5.4 Economic Effects

Private Sector

The economic impact of construction of the CRBRP on the surrounding area would be felt in both the
private and public sectors. In general, the economic impact on the private sector would be
beneficial. Direct project construction payroll is estimated by the staff to have a present value
of $291.8 million through the year 1983 (Table 4.8). The tabulation si.ows that the payroll
generated by induced (secondary) employment would add another $50.9 million through 1983 for a
total present value of $342.7 million. The staff estimates that about 40% of the total would b?
spent in the local economy, while the remaining 60% would be divided tmtween savings and purchases
of good or services from outside the region. The 40% figure implies an income multiplier of 0.67,
which is consistent with the employment multiplier used by the staff. If the 40% value is
realized, this would be equivalent to a flow of $137 million in the local economy, which would be
of direct benefit to the privace sector.

Public Sector

The ecc aic impact on the public sector would depend upon the balance between tax revenues
generated by the project and the need for increased public spending to provide tax supported
services to the primary and secondary work force. Table 4.9 lists some of the sources of tax
revenue from the CRBRP as compared to the tax revenue situation of a comparable project financed
by the private sector. The major differences are in tne property and sales taxes and in the two
federal in-lieu-of-tax payments.

A private project would pay property taxes to the taxing jurisdiction wherein it is located at the
same rate as other real property in the jurisdiction. The portion of local property taxes paid by
indetry varies among localities, but it averages abe .t 40% when a large enough sample is used.
The remaining 60% comes mostly from resiential prop;rty.

In addition, an industrial project would be subject to sale; and use taxes on materials delivered
to the construction site for incorporation in the finished plant. Whereas a public peoject would
not be subject to either of these taxes, these two taxes would represent the majority of public
revenues attributable to a private project. On the other hand, ERDA has the statutory authority
to make in-lieu of (real property) tax payments to affected jurisdictions and has expressed to
NRC its intent to exercise this authority in the case of the CRBRP (see Appendix F).

Another source of fcderal funds is public law 81-874. These funds are earmarked for support of
schools in areas where federal projects reduce the tax base. The amount of payment per pupil is
based upon the category of the pupil (lives on federal land / parent empicyed on federal land, lives
off federal land / parent employed on federal land, lives on federal land / parent employed off
federal land). CRBRP-connected students would probably be in a category which provides an
entitlement of 45% of the average local contribution rate to education. This is usually con-
siderably less than total educational costs because of state contributinn to education. In
Tennessee local receipts accounted for only 41.81 of revenues in 1973-1974 (Pasearch. 1975).

In-moving direct and induced workers will cause increased public sector spending. In the public
sector, it is very difficult to allocate a cost for services to a unit served (for example, a
family) because most public sector service costs are of an " overhead" type. Direct charges
usually are not made for service rendered (for example, no fee is charged for hourly use of the
library,etc.). However, one indicator of public sector service cost is collars of general fund
expenditure per person served. Values of this index for all of the counties and several of the
cities in the study area are listed in Table 4.10. These data do not include retirement of debt
used to finance capital facilities construction, special levies, or non-voter approved bonds.

The staff did not attempt to make a complete balancing of public sector revenues and expenses of
the project. Budgets from several local governmental entities were examined to determine the
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Table 4.8 Direct and Induced Payroll Ef fects ')I

Direct (b) Induced (c) Total
Year Payroll Payroll Pcjroll

1975 $ 9,600,000 $ 1.300,000 $ 10.900,C 7

1976 13,700,000 2,000,000 15,700,000

1977 18,000,000 2,800,000 20,800,000

1978 27,300,000 4,700,000 31,500,000

1970 42,200,000 7,000,;]O 49,200,000

1980 55.500,000 9,100,000 64,600,000

193' 62,800,000 10,500,000 73,300,000

1982 40,700,000 8,400,000 49,100,000

1983 22,000,000 5,600,000 27,600,000

Constructior.
Sebtotal $291,800,000 $50,900,0^0 $342,700,000

1984 9,500,000 2,100,000 11,600,000

1985 8,300,000 1,400,000 9,700,000

1986 7,500,000 1,400,000 8,900,000

1987 6,700,000 1,400,000 8,100,000

1988 6,600,000 1,400,000 8,000,000

Demonstration
Period
Subtotal $ 38,600,000 $ 7,700,000 $ 46,300,000

Grand Total $330,400,000 $58,600,000 $389,000,000

(a) An 8; escalation rate and 8". discount rate applied to 1975 dollars.
(b) Frcm Table 8.2-2 ER.
(c) Derived from induced employment (see Table 4.1) Ly applying a factor

of 57,000/ man-yr.

Tabla 4.9 Tax Revenues Generated Directly or Indirectly From the
CRBRP Compared to a Hypothetical Private Project

Private Project CRBRP

Property Tax Yes No

Sales & Use Taxes

On materials consumed
in construction Yes Yes

On materials that become
a part of the building Yes No

Taxes generated by payroll
spending

Property Taxes Yes Yes

Sales Taxes Yes Yes

Miscellaneous (gas, liquor,
cigarettes,etc.) Yes Yes

ERDA in-lieu of tax payments No Yes

PL 81-874 aid to schools No Yes

< 7 ,jg 97l0 b' i r/ u/ /, , #,
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Table 4.10 Local Government Costs in the Study Area

General Fund
Unit of Government Expense per Capita

Anderson County $ 191
Knox County 170

Loudon County 110

Roane County 151

Clinton 1258

Harriman 1073

Kingston 221

Knoxville 948

Lenoir City 1413

Loudon City 564

Oak Ridge 340

*

Data for the counties are fer 1967 and come from U.S.
census data. The values for the cities are for 1974
and come from the State of Tennessee.

relative importance of various revenue sources and the relative magnitudes of expenditure cate-gories. I' was concluded that real property tax was the single most important revenue suurce,
particularly in the counties, and that schools represented the major expenditure category. For
example, in Knox County, property taxes supplied $7.7 million of the total $11.7 million general
fund revenues in 1976 (66%). On the expenditure side, school operation, pupil transportation,
school bonds, and City of Knoxville payments (mostly schools) made up $61.1 million of the total
county expenditures of $99.6 million in 1976 (61%).

Since real property tax provides a major source of financing for government provided general
services, it is significant that this source of revenue will be absent for the CRBRP Project
(See Table 4.9). If the current level of governmental services is to be maintained, this lost
revenue will need to be provided from other sources. If it is not provided by in-lieu-of-tax
payments, then it must be collected from the public at large in the form of increased tax rates.

In this regard, it is significant to note that the CRBRP will have a construction cost of close
to $1.4 billion, so it is the potential tax revenue from property of this value which is foregone.
The staff recognizes that property tax from a facility of this value would constitute a windfall
to any but a very large taxing district and pemit either extension of services provided, or
reduction of tax r3tes, or a combination of these choices. To provide the raost stable maintenance
of the status quo in the area, an in-lieu-of-tax payment would need to be of a level that would
not perturb existing tax ra+es and not alter the existing unit level of governmental services.

4.5.5 Aesthetic

The plant would be located in a fairly isolated place and would be visible to the public from onlya few vantage points. These points are mainly from the Gallaher Bridge (about 1-1/2 miles away),
and a few scattered residences on the opposite bank of the river

The rest noticeable visual feature would be the domed reactor containment building, about 1/0
feet tall. The outer surface would be insulated and covered with a surfacing material harmonizingwith other building finishes.

In the opinion of the staff, the CRBRP would not form an objectionable visual intrusion on the
landscape.
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4.5.6 Dust and Noise

Dust would be controlled by water sprinkling on construction areas and on roads (ER, p. 4.1-11),
in addition to road paving and revegetation (Section 4.2.1). Blasting noise would be minimized by
using small multiple blasts (ER, p. 4.1-3). Noise would also result from operating heavy equip-
ment. At 0.5 mile from the site, truck and rock drill noise up to 64 dBA would exceed the 55 dBA
threshold, as a day-long average, for outdoor annoyance (EPA, 1974). At 1 mile the threshnid
would be exceeded only by the rock drill at 58 dBA, during excavation and finishing. Noise would
be muffled by surrounding forest. The staff's opinion is that dust and noise and other poten-
tially adverse effects from blasting and heavy equipment would have minor adverse effects and they
would be experienced only by the few residents imediately south of the river.

4.6 MEASURES AND CONTROLS TO LIMIT ADVERSE EFFECTS DURING CONSTRUCTION

4.6.1 Applicant's Comitments

The following suncarizes commitments made by the applicant to limit adverse effects during con-
struction.

4.6.1.1 from the E't Sections 4 and 6.1.1.2.1; Buhl, September 24, 1976

1) Open burning would conform to State and Federal air pollution requirements.

2) Ash and other inorganic waste would be buried about 3 feet. 'e graded surface would
be seeded with appropriate vegetation to prevent soll erosion.

3) Blasting would be restricted to small multiple charges over a 4-month period.

4) Depth of the borrow pit ,tould not exceed 25 feet and the sides, a 2 to 1 slope (hori-
zontal to vertical). Cecroachment upon the Hensley Cemetery and the Indian Mound
would be avoided. Recicmation would consist of grading, returning topsoil and seeding
native grasses and forbs.

5) In constructing the berge-unloading facility, river siltation would be controlled by
doing major construction elements in sequence.

6) Disposal of construction chemicals would be in accordance with ap- .ble regulations.
Control of waste oil would be supervised. Treatment would be given solid and liquid
wastes from shop, machinery repair, and cleanup areas.

7) Garbage from the plant and transmission line construction would not be burned. it
would be discarded by a licensed contractor in regulated disposal facilities.

8) Treated sanitary wastewater discharged to the river would meet standards of the
Tennessee Department of Public Health. Chemical toilets would be used in remote
areas, with approved disposal of wastes.

9) General erosion control would consist of leveling rutted areas, maintaining contours
where possible, leaving tree stands where possible in the plant construction area,
constructing drainage ditches at the base of stockpiles and excavation slopes, rip-
rapping major diversion channels where erosive velocities are indicated, holding up
drainage water in settling basins before discharge to the river, developing a storm
drainage system for site access roads and spoil laydown areas, landscaping as soon as
construction schedules permit, providing burlap protection to seeding on slopes, and
planting trees or other appropriate vegetation.

10) Truck traffic would be confined offsite to established routes and, onsite, to paved
roads under strict control by a security force.

11) Dust would be controlled by sprinkling roads and construction areas.

12) Existing roads and other accesses are expected to meet construction and maintenance
needs for the new transmission lines (ER, Fig 3.9-2). Construction access roads would
be restored to equal or better than original condition.

13) Chemicals would not be used in clearing land, although maintenance of right-of-way may
involve localized applications of herbicides.

[] () ; ,_ ) 'i'. }! <
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14) During transmission line construction, areas of high erosion potential would be given
protection by limiting the use of heavy equipment and attempting to schedule activity
during favorable dry weather. Grading would be done when necessary followed by disc-
ing, fertilizing, and seeding as quickly as practicable.

15) Additional erosion control during transmission line construction (see 12) would con-
sist of backfilling around tower bases imediately after erection, and grading the
right-of *-ay where necessary, followed by fertilizing and reseeding as quickly as
practicab a.

16) Stream ' disturbance at transmission line crossings would be controlled by restricting .
construction vehicles to bridges and/o' stream banks.

17) Relocation of the transmission line route would be considered in the event that
current onsite archaeological studies reveal resources of value in the present routing.
State and Federal agencies would be consulted as to National Register eligibility of
any historfc values identified (ER, Sec 3.9.6).

18) Construction would not be done in marshland; monument areas; scenic, recreational and
historic areas; and national forests.

19) A fire prevention and control plan would be developed and applied.

20) Siltation impacts would be reduced by dredging and constructing behind temporary dams
all such structures as intake channelf that require disturbing the soil-water P.terface.

4.6.1.2 From ER Am I, Part II

1) Prior to construction, the construction plant manager would be providec with locations
of critical ecological eleraents. On-the-ground inspections of species and community
locations would be made semi-annually.

2) Construction of the intake, discharge, and barge facilities would be scheduled so as
to mitigate environmental impacts.

4.6.2 Staff Evaluation

Based on its review of the anticipated construction activities and the expected environmental
effects therefrom, the staff concludd that the measures and controls comitted to by the
applicant, as summarized above, are adequate to ensure that adverse environmental effects will
be at the minimum practicable level with the following additional precautions:

a. The applicant should set aside an appropriate buffer zone upslope of cover type
vegetation 32 and 33 on the north edge of the site (ER, Sec. 2.7.1.3.4) to ensure
their preservation and protection during the construction period.

b. Water discharged from settling basins shall meet the effluent limitations wnich are
promulgated by EPA in the National Pollutant Discharge Elimination cystem Permit (see
draft in Appendix H).

c. Work schedules staggered with those of other plants probably would be needed to avoid
unreasonable congestion on State Road 58 in Roane County.

d. Installation and removal of the cofferdams for tne intake and the barge unloading
facilities should be conducted during the August to March period unless there is
evidence showing that those activities at other times would not adversely affect fish
spawning.

e. Local costs for additional public services needed by construction workers and other
project personnel and their families may exceed the local benefits from the project.
These costs and benefits should be assessed periodically by the applicant to determine
the need for offsetting in-lieu-of-tax payments. The results of these analyses should
be made available to the State and affected local government entities and negotiations
should be conducted with them to agree L.pon financial assistance and/or other suitable
measures to mitigate adverse impacts of the projects.
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5. ENVIRONMENTAL IMPACTS OF PLANT OPERATION

5.1 LAND USE

Use of the site for the CRBRP would be consi tent with the present industrial zoning for the site
and adjacent land on the Oak Ridge reservatic . Dedication of the land as a site for the plant
represents an improved use of the land, which is presently forested.

Results of the University of Tennessee onsite archaeological investigations will be made available
to the public (Section 2.3). Indian artifacts on the site are south nf the proposed plant and
would not be disturbed. Family members would continue to have access to the Hensley Cemetery
which is also south of the plant location. The staff's opinion is that clant operation would
have essentially no impact upon other archaeological and cultural value3 since they are at suf-
ficient distances away. The State archaeologist's opinion is that the applicant has given ade-
quate consideration to archaeological resources. The State Historic Preservation Officer concurs
that no properties of historic interest remain in the area (Appendix C).

The plant would have an insignificant adverse visual impact upon the area. Structures would be
partially visible from Gallaher Bridge and scattered residences south of the river. Building
finishes would harmonize with each other. Ridges and hills would provide a natural screening.
The impact of the cooling tower plumes is discussed in Section 5.3.3.

Cooling tower fogging and icing are expected to have insignificant effects upon local transpor-
tation routes (Section 5.3.3). Cooling tower noise at the 2200 ft minimum exclusion distance
wou V be about 55 dBA (ER, Sec 5.1.8.4), about equal to the 55 dBA threshold, as a day-long
average, for outdoor annoyance (EPA,1974). There would be no noise problem in the surrounding
areas from operrtion of the plant.

5.2 WATER USE

Plant operation would result in the consumptive use of 8 cfs of rier water, about 0.2% of the
annual average river flow rate. During the infrequent periods of no flow (the most severe was
29 days, 13 years ago) the consu 9 tive use would represent well under 0.1% of the capacity of the
Watts Bar Reservoir, for a 29-da. ,o-flow period. The staff's opinion is that river water con-
sumption by the plant would repr( t a small, justifiable diversion with negligible effect on
downstream uses including the ORGDF intake at CRM 14.4.

The applicant states that, should the need arise for any regulation of Melton Hill Dam that
would result in long periods of zero release, the operations (of CRBRP) would be coordinated to
meet flow requirements at the CRB'IP site (Van Nort, 29 Mar.1976. Encl. 5, p. 3). No specific
requirement is presently contemplated by the staff in view of the insignificant impacts expected
from themal and chemical discharges (Sections 5.3.2 and 5.4). The need for such requirements
would be considered again at the operating license review stage and, if found necessary, appro-
priate limits on discharges will be included in the Technical Specifications for plant operation.

As discussed in Section 3.7, sanitary sewage discharges would meet all applicable standards and
would have no significant effect on the river's water quality. Chemicals released by the plant
would be diluted to near ambient concentrations within 100 feet of the discharge point. Thus,
the use of the river for public water supplies would not be affected. (Section 5.4.1).

The staff's opinion is that groundwater supplies would not be affected either. Supplies on the
south side of the river would not be influenced by plant operation, since groundwater flow is
toward the river from both sides. There would be no wells and, therefore, no consumptive use on
the site. Liquid and solid waste would not be discharged to onsite land (Sections 3.6 and 3.7),
except for a small amount of cooling tower drift (Section 5.3.3), resulting in no measurable
effect on groundwater.

Plant operation would have no effect on fishing and navigational use of the river. Only 1% of
the ccmercial catch from Watts Bar Reservoir was taken within 10 miles of the site in 1972.
About one sport fishing party per day was observed during the base line monitoring (Section 2.7.2).
The main channel is near the opposite shore and would not be influenced by the plant (figure 3.13).
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5.3 HEAT DISSIPATION SYSTEM

5.3.1 Water Intake

5.3.1.1 Impingement

The intake system would consist of two perforated pipes placed about 2 ft above the river bottom.
Each pipe, 3 ft in diameter and 18 f t long, would be capable of handling the entire plant water
requirement. Passage of debris and aquat9 biota past the pipe' will be fecilitated by aligning
the pipes with river flow. Several aspe n s of the system shouls help reduce fish impingement and
entrapment: 1) low intake velocities (0.3 fps through the perforations when both pipes are oper-
ating or 0.5 fps when only one pipe is operating) that would be relatively uniform due to internal
sleeving of pipes; 2) clear escepe pathways in all directions except directly into the perfora-
tions (about 3/8 in. dia.); 3) low approach velocities (0.12 fps at 3/4 in. distance); and
4) elimination of need for trash racks or vertical traveling screens (ER, Sec 3.4 and 10.2).

The ability of fish to maintain their position in water currents varies with species, size, water
temperature, and dissolved oxygen. There are three types of swimming speeds: 1) cruising speed -
maintained for hours, 2) sustained speed - maintained for minutes, and 3) darting speed - single
effort, not sustained. Fish normally use their cruising speed for long-distance movement such as
migration, sustained speed for locomotion through difficult areas, and darting speed for feeding
or escape. Figure 5.1 shows relative swimming speeds of some fish species found in Clinch River
(Bell,1973). For most freshwater fishes, the darting speed is about ten times the body length
per second (Gray,1957). A few species have sustained speeds almost equally fast. Smallmouth
bass fry offercptcras doZricai) 20-25 mm (0.065-0.08 ft) long, acclimated between 5 and 30'C,
have sustained speeds ranging from 0.16 to 1.02 fps depending on water temperature (Larimore and
Duever,1968). Striped bass (3!arme caratilas) approximately 25-40 m (0.08-0.13 ft) long can
maintain themselves in currents of l fps (Kerr, 1953). Based on the swiming speeds of white
crappie (Tc oria a mu?2ris) and channel catfish (Ictaluras rwetatus) a maximum approach velocity
of 0.75 fps has been recorrended for some power plants (Moyer and Raney,1969). To avoid signifi-
cant loss of organisms through impingement or entrainment, approach velocities at the water intake
generally should not exceed 0.5 fps (Jensen, 1974).

At the plant only organisms that cannot withstand the intake current and that would not pass
through 9.5 m perforations are expected to be impinged on the intake pipe. Such susceptible
organisms would consist mainly of fish larvae and weakened or stressed juvenile and adult fish.

The paucity of data on the swiming speeds for the relatively large number of fish species in the
vicinity prohibits a quantitative assessment of impingement losses. An estimate was made using
the following conservative assumptions:

Susceptible larvae and juveniles unifomly distributed throughout the water column,-

All fi:hes remain in the river throug'out their periods of susceptibility,-

An average low river flow of 4300 cfs for spring and early summer months, which would
tend to concentrate susceptible fishes to maximum densities,

Maximum intake pumping rate of 22.3 cfs (10,000 gpm).

Impingement mortalities of 100%, and-

All susceptible fishes impinged and none entrained.-

Impingement losses are estimated to be 0.5Y of the susceptible fish passing the perforated pipes,
based upon the plant water intake as a percentage of the river flow at the plant. The hydro-
dynamics of the perforated pipes and the low approach velocities should reduce further the impinge-
ment losses. The staff concludes that impingement would not be a problem at the CRBRT.

Since there would be no trash racks and conventional intake traveling screens, trash rack debris
and screen washings are not a consideration. The applicant stated that the perfo ated pipes would
be fitted with a back flush cleaning system; back flushing would be done as required. The appli-
cant plans a model study to detemine best me' hods to prevent interception of large pieces of
debris. If need for a deflection device such as protective dolphin is indicated, the study
would consider movement of bottom sediment caused by river flow past the deflection device
(ER, Am I, Part II, C15).
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A potential problem with the intake system is the clogging of intakes by the Asiatic clam
(cor!i w a). Dead spaces and areas of very lcw velocities within the perforated pipes may cause
Orl bla larvae to settle out, become attached, and clog the pipes. Partial obstruction of the
pipes and perforations would tend to increase approach and intake velocities and the potential for
greater impingenent and entrairaent losses. Secondly, there would be an impact associated with
the cleaning of the pipts. The applicant is investigating several design features to preclude any
potential problem: 1) chlorination of lead-in pipes, 2) use of anti-fouling paint on the pipes,
and 3) scrubbing the intake pipes either in place or reconditioning them out of water. Normal
intake pipe maintenance would include back flushing, in-place scrubbing by scuba diver, and removal
of sections for major repair. During the first year of operation at least one routine inspection
of the water intake would be made by scuba divers (timed for coriwa infestations). One or more
sections of the pipe would be removed and inspected (ER, Am I, Part II, Ci7 through C19). The
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staff concludes that the applicant's maintenance plans are adequate to prevent any significantly
adverse effects. Technical specifications, developed at the plant c erating license stage, would
include monitoring to identify any problem at the intake requiring correction.

Entrapment results from the creation of areas within an intake structure where fish may congregate
and be denied free passage to other parts of the river. Since the proposed perforated pipe
intake design does not require intake forebays or other design features that could entrap fish,
entrapment is not expected by the staff.

5.3.1.2 Entrainment

Phytoplankton, zooplankton, drift invertebrates, ichthyoplankton (fish eggs and larvae), and other
organisms incapable of avoiding the intake velocities and yet small enough to pass through the
9.5 mm (3/8 in.) pipe perforations would be subject to passage through the plant cooling system
(entrainment). Entrained organisms would be exposed to a sudden maximum temperature rise of about
16.7'C (30'F) across the condensers. In addition, they would experience the physical and chemical
stresses of pumping and passing through the cooling tower before return to the river. Since most
entrained organisms would be killed, the staff assumes 100% mortality for all entrained organisms.

The applicant estimated entrainment mortalities based on the maximum intake pumping rate of
22.3 cfs (10,000 gpm) as a percentage (<0.5%) of the average monthly summer discharge from
Melton Hill Dam of 4800 cfs and the average winter discharge cf 5100 cfs and concluded that
entrainment losses would not be significant. The staff made an independent analysis using average
and low-flow conditions at the plant. Based on average monthly releases from Melton Hill Dam for
the past 10 years, average flow is about 4800 cfs and low flow 1000 cfs unless Melton Hill Dam
should be shut down. The special condition (29 days of extended zero discharge) is not antici-
pated in the future, but if it should occur, the applicant stated that Melton Hill Dam releases
would be coordinated to meet flow requirements at the CRBRP site (ER, Sec 2.5.1.3 and Am I,
Part II, C10).

The entraineo phytoplankton, zooplankton, drift invertebrates and ichthyoplankton all would suffer
about the same rate of mortality. Based on the fraction of total river flow withdrawn by the
plant, at a river flow of 4800 cfs, the average loss would be 0.46% of the entrainable organisms;
under 1000 cfs low flow conditions, the maximum loss would be 2.2% (for assumptions, see
Table 5.1).

Phytoplankton net weight biomass losses per day based on mean chlorophyll a concentration of
33.6 mg/m and a maximum pumping rate of 22.3 cfs would be 33.0 kg/ day or 73 lb/ day; whereas, under

minimum pumping rate of 3.7 cfs (40% load factor) the minimum operating losses would be 5.4 kg/ day
or 12.0 lb/ day. For the zooplankton organisms the maximum biomass losses would be 435 g/ day or
0.96 lb/ day based on biomass densities of 639 pg/t; whereas, the minimum losses would be 72.0 g/ day
or 0.16 lb/ day. Since biomass estimates have not been made for ichthyoplankton, the number of

3eggs and larvae lost per day were calculated based on maximum density found (0.48/m ) from March
through August 1974. The maximum and minimum losses would be 26,000/ day and 4500/ day, respec-
tively. Note that out of the 310 ichthyoplankters collected, 95% were unidentified fish eggs, of
which a large number may have been spawn of coarse fish whose loss would not affect seriously the
presently utilized fishery resources of the area, and 5% were larvae (13 clupeidae and 1 peri 'dae).

Table 5.1 sumarizes the estimated entrainment losses and underlying assumptions. Organisms
killed in the cooling tower system and returned to the river may become part of the food web.
That is especially true for phytoplankton because the same amount of primary produced organic
carbon that passes through the plant sh uld still be retained within the food web for the eco-
system. The model used to predict entrainment losses assumed uniform distribution of entrainable
organisms, which usually is not the case in aquatic ecosystems. Plankton often tend to occur in
patches and many larval fishes tend to school. Since the minimum depth of the perforated pipes
from the water surface would be 8 f t, the potential is good for not drawing water from the
photic zone where concentrations of entrainable organisms may be highest. Daily ichthyoplankton
losses reflect only the season of availability, usually March through August, and are not average
dailv losses throughout the year. If the fecundity rates of the individual fish species and
their seasonality are placed in perspective, average daily numbers lost probably would be very
low when compared to the total available in the ecosystem.

In sumary, entrainment losses r:ould be small both as to numbers, 2.2% or less of the organisms
passing by the plant, and as to biomass, as shown in Table 5.1. The staff concludes entrainment
losses would have an insignificant impact on the aquatic ecosystem in the vicinity of the plant.
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TABLE 5.1 Sumary of Estimated Entrainment Losses

Ave. Loss Max. Loss Max. Loss Min. Lov

Organisms (%) (%) (Wt. or No.) (Wt. or No. )

Phytoplankton 0.46 2.2 33.0 kg/ day 5.4 kg/ day
(73 lb/ day) (12 lb/ day)

Zooplankton 0.46 2.2 435 g/ day 72.0 g/ day
(0.96 lb/ day) (0.16 lb/ day)

Drift Invertebrates 0.46 2.2 - -

Ichthyoplankton 0.46 2.2 26,000/ day 4500/ day

Assumptions:

1) Organisms susceptible to entrainment are uniformly distributed
throughout the water column.

2) Average river flow of 4800 cfs with low-river flow of 1000 cfs,

3) Maximum pumping rate of 22.3 cfs with minimum rate of 3.7 cfs,

4) 100" entrainment mortalities,

5) All susceptible organisms are entrained and none impinged.

6) Percent losses are based on maximum pumping rate of 22.3 cfs with
average and low river flow conditions.

7) Weight or number losses are based on maximum and minimum pumping rates.

5.3.2 Water Discharge

5.3.2.1 Thermal Plume Characteristics

To predict river temperature rise induced by plant blowdown discharge, a 1:12 physical model was
constructed. Since periods of no flow due to zero release from Melton Hill Dam would result in
the greatest potential thermal impact (Sec 2.5), the induced temperatures in the near field of a
near-stagnant ambient condition were measured in the model. Four cases were analyzed: two
typical cases (winter and summer) and wcrst cases (winter and summer). Conditions are given in
Table 5.2.

TABLE 5.2 Conditions for Physical Model Cases
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Estimated river surface areas that would be encompassed by the isothems are given in Table 5.3.
Table 5.4 gives maximum temperatures at the surface and mid-depth induced by each of the four

Table 5.5 gives the estimated percent of river cross-section that would be occupied bycases.
the' 5*F and 2'F plant isotherms (ER, Am I, Part II, DE).
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TABLE 5.3 Estimated Areas Inside Surface Isotherms'

Area (acres)
Isotherms (F")

Mixing Conditions 0.7 1.0 1.2 1.5 2 . _3

Typical Cases

Winter 0.05 0.01 0.01
Sumer 0.07 0.02 <0.01

Hypothetical Extreme Cases

Winter 3.92(b) 0.06
Sumner

(a) As detemined from the Iowa Institute physical model
study (see ER Table 10.3A-5).

(b) Estimated based on extrapolation of model plume boundaries
to achieve closure of isotherm (see ER Figure 10.3A-10).

TABLE 5.4 Predicted Maximum Tenperatures

Surface Mid-depth
Tempera tu re Temperature

Increase Tempera ture Increase Tempera ture
Case 'F 'F 'F 'F

Winter

Typic 1(a) 1.9 45.8 2.9 46.8Worst a) 4.8 37.8 5.8 38.8

Suriner

Typic 1(a) 1.3 67.0 1.9 67.6
Worst a) 0.8 78.8 1.0 79.0

(a) See Table 5.2 for river water temperature and flow rate, and
temperature differential at outfall jet.

TABLE 5.5 Estimated Part of River Cross-section
Occupied by 5'F and 2*F Isotherms

Case 5 F Isotherm 2*F Isothem

Winter

Typical (a ) negligible less than 8%
Worst (a) less than 8% no more than 30%

Surtner

ITypicgl "I negligible less than 6%
Wors tta ) negligible negligiole

(a) SeeTable5.2forriverwater5nperature
and flow rate, and temperature differential 7 10 -'G''-
at outfall jet. /<T / J'O

Based upon physical modeling the thermal change produced t,y the discharge would be small. All
cases su'; gest that the submerged plant jet would mix rapidly. Beyond a short distance, the heated
area would extend from the river bottom to the surface. Vertical mixing would progress so quickly
that a temperature rise of more than 2*F at the surface would occur at a maximum of 250 f t from
the discharge pipe under hypothetical winter worst conditions. Model results also_show that the

fU
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2*F isotherm would encompass no more than 30% of the river's cross-sectional area. In every model
case the area enclosed at the water surface by the 2'F isotherm did not exceed 0.1 acre. The
acreo9e also would not be exceeded under design capability operation with discharge temperatures a
few degrees above ambient. Figures 5.2 and 5.3 represent the thermal plumes for typical winter
and sunrier conditions. The small sizes of the plumes are evident (ER, Am ',, Part II, D8d).
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The staff perfomed an independent analysis of the submerged themal plume using a three-
dimensional model (Bacas, 1971). Three cases were modeled for the purposes of cross-checking
the applicant's predictions, namely: sumer typical, winter typical, and winter worst. Winter
worst would produce greater change than sumer worst (Table 5.5). The data used in the physical
model (Table 5.2) were used in preparing the model input data for the three cases. As illus-
trated in Figure 5.4, the mathematical model results show excellent agreement with the data
developed from the physical model study, for the summer and winter typical c anditions. The
comparisons for the winter worst conditions show poor agreement between mathematical and physical
model results; the mathematical model predicts a more rapid dilution. The gradual dilution pre-
dicted by the physical model probably is the result of themal buildup in the fiume. Thermal
buildup problems comonly occur in flume experiments using relatively small cross-flow velocities,
because of the finite size of the basin and the time required for the themal field to reach the
steady state. Consequently the staff believes that the physical model results for the winter
worst conditions are very conservative in estimating the rate of dilution. Table 5.6 presents
the temporature differentials for the plume centerline and the associated volumes predicted by
the staff's mathematical models.

Based upon the small size of the themal plume (less than 200 ft) and the roare than 1.5-mi dis-
tance between intake and discharge, the staff's opinion is that recirculation would not likely
occur even under extended periods of no flow or reverse flow. Recirculation with the plume from
the Kingston plant, 9 miles distant, would be even less likely.

Thermal limitations have been proposed oa the CRBRP diffuser discharge as follows: "The receiving
water shall not exceed (1) a maximum water temperature change of 3*C (5.4'F) relative to an
upstream control point (2) a maximum temperature of 30.5*C (86.9'F), and (3) a maximum rate of
change of 2*C (3.6*C) per hour outside of a mixing zone which shall not exceed the dimensions of
a circle with a maximum diameter of 30.5 meters (200 ft)" (Appendix H. page 3); blowdown " discharge
temperature shall not exceed the lowest temperature of the recirculating cooling water prior to
the addition of makeup" (Appendix H page 18). Based on the results of its hydrothemal analysis,
the staff's opinion is that the themal discharge will comply with these requirements.

5.3.2.2 Themal Plume Effects

There is little evidence that the plant's thermal discharge would have a measurable effect on
river biota. Even if the very unrealistic assumption of 100% mortality is made for organisms
passing through the 2.5'C surface isothem, less than 8% of the biota passing through the plume
during worst case winter conditions would be lost, and less than 1% for worst case sumer
conditions. Exposure to temperature increases greater than 2.5 C would have a duration of less
than 60 seconds.

Phytoplankton would sustain little damage if temperatures do not exceed 34*C (93*F) (Patrict,
1969). Zooplankton can survive AT as high as 20*C (36 F) (Davies, 1974). A temperature increase
of 7.2 C (13*F) produced no hamfui effects upon crustaceans and diptera larvae (Markowski,1959).
Stonefly, caddisfly and mayfly larvae acclimated to 10'C (50*F) showed 96 hr median tolerance
limits ranging from 21-30*C (70-86'F) (Nebeker, 1968). Temperatures above 30*C (86'F) are not
suitable for many benthic organisms (Jensen, et al., 1969). (Benthic macroinvertebrates could
potentially be affected to a greater degree than other organisms because of their extended expo-
sure to the thermal plume.) However, the 25.6 C (78 F) maximum river temperature recorded in the
plant vicinity plus a AT of 2.5*C (4.5 F) gives a potential maximum temperature of 28.1'C
(82.6'F), below temperatures reported hamful for most organisms.

Ichthyoplankton generally are more sensitive to temperature differences than most other planktonic
organisms. Fish egg temperature tolerances are generally lower than those for fry or adults
(Levin, et al., 1970). Most fish in the plant vicinity have demersal or adhesive eggs normally
not distributed in the water column. Ichthyoplankton presence in the river is seasonal (usually
April through August) and consequently would not be subject to winter thermal regimes.

Fish are able to detect and avoid temperature gradients in both vertical and horizontal planes
and generally will avoid lethal temperatures (Alabaster,1969). Freshwater fish can detect
temperature differences of less than 1*C gLevin, et al. ,1970). At Lake Monona W!, fish avoided
a power plant themal discharge area when temperatures reached 35 C (98'F); however, several
species of fish maintained themselves at selected temperatures within the mixing zone (Neill,
1970). The majority of 70 Lake Michigan fish collected from a discharge plume had bady tempera-
tures lower than that of the discharge water (Spigarelli, et al., 1974). TN investigators con-
cluded that the fish were regulating tht.ir movements between the wam and cool areas around the
heated effluent or just recently had moved into the heated water area. Most of the fish found
in the Clinch River are warm water species. The recornended provisional maximum temperatures
for various species of wam water fishes, including some found near the plant, are given in
Table 5.7.

b j :



5-9

0.20 : i

*
SUMMER- TYPI CAL

-

* MATHEMATICAL MODEL T,,,,, -d
AT, - 28

0.10 - .

: V,,,,, - 0.0 fps
-

V - 21 fps
g

k% - .
*

PHYSICALMODEL
_

e y

_

''l ' ' ' '' ' ' ' ' '0.02

WINTER-TYPICAL

T -A
0.10

-

. aiver
0

AT - 31 F
o 0

$- _
,

* I V ,,,,, - 1.M fps
<3 .

0.5 - ** V, - 16 fps
,

.

-

,ii i i i i i, i i i i i

0.30
- WINTER-WORST

0
0.20 -

T,,,,, - 33 F
0

- AT, - 4 6.8 F"

V ,,,,, - 0.17 fps.

0.10 7 . V - 18 fps
-

.
~

e
~

o

0.5 - *

iiI i i
, , ,i i i i i i

10 20 100 200 500

DISTANCE ALONG PLUME TRAJECTORY, ft.

FIGURE 5.4 Comparison of Physical and Mathematical Model Stujies

|}{ .-
--

-



5-10

TABLE 5.6 Plume Predictions

Sumner Typical Winter Typical Winter Worst
Vertical Cumulative Cumulative Cumulative
Distance AT Plume Volume AT Plume Volume AT Plume Volume

ft *F ft3 'F ft3 'F ft3

4.00 24.0 <l.0 31.0 <l.0 46.8 <l.0
4.01 7. 3 7. 8 6.2 1.3 14.0 7.6
4.03 5.4 20.7 4.6 32.8 10.5 19.2
4.05 4.5 14. 7 4.2 50.6 9.1 30.9
4.07 4.1 47.7 3. 7 71. 3 8.5 38.3
4.10 3.7 63.2 3.4 107.1 7.5 56.1
4.30 2.6 191 2.6 275 5.3 159.0
4.50 2.2 312 2. 3 425 4.4 298
4.70 2.2 471 4.0 375
5.00 1.8 630 2.0 775 3.5 575
6.00 1.7 1400 2.8 1080
7.00 1.3 1790 1.6 1570 2.5 1630
8.00 1.4 2500* 2.3 .'100*
9.0 1.1 2910

12.0 1.0 4570
14.0 .9 5640*

* Volume of plume when it reaches water surface.

TABLE 5.7 Provisional Maximum Temperatures Recomended as Compatible with the
Well-Being of Various Fish and Their Associated Biota (FWPCA,1968)

Maximum Well-Being
Temperatures (*F) _ Parameter Fish Species

93 Growth catfish, gar, white bass,
buffalo, carpsucker, gizzard
shad

90 Growth largemouth bass, drum,
bluegill, crappie

84 Growth perch, walleye, sauger

80 Spawning, catfish, buffalo, gizzard
Egg Development shad

75 Spawning largenouth bass, white bass
Egg Development

48 Spawning, walleye, sauger
Egg Development

Table 5.8 lists the estimated effects of increasing water temperatures on the fish community of
the Tennessee River (Bush et al., 1972). The Clinch River empties into the Tennessee River about
15 miles below the plant. With prolonged exposure to 32 C (89.6 F), the temperature that seems to
be critical for most of the fish species, 51% of the fish species would be expected to be lost
from the system. The maximum temperature predicted would be 32.5'c (90.5*F) at the point of
discharge under extreme conditions (no river flow and highest water terrperature and atmospheric
conditions). Temperatures lethal to fish potentially could be reached at the effluent discharge
point and in the extremely small area arounc 't, but fish would need to remain in the near vicinity
of the effluent discharge for an extended per o ' of time before they would suffer mortalities from
the elevated temperatures. Their ability to mair. Sin themselves in that area for long periods is
questionable because of the high current velocity i 5 fps) of the plant discharge. Although fish'

are attracted to the discharges of therinal power pl 'its, creating productive sites for sports
fishing, the small increase in temperature over a vi y limited area is not expected to enhance
sport fishing near the CRBRP.
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TABLE 5.8 Estimated EffectsTennessee Riverta)of Increasing Water Temperature on the Fish Community cf the(Bush et al., 1972)

Species Witnta spectes Expected to
Preferred species in Suboptima be Lost from

fee +eratore Range Temperature Condttions).b) the System
*[ 'r 1 1 1 Sr?ctes f rfected to be test fromy systan
12 53 6 100 0 0

14 57 2 99 1 0

16 ta 8 99 I 0

18 64.4 97 3 0

20 68 0 96 4 0

12 11.6 ?? 28 0

24 75,2 6l 39 0

26 71L U 51 40 1 Brock trout

/8 82 4 ?1 78 1

30 St. 0 15 81 4 Shovelacse sturgeon, brown trout

32 b9 6 o 43 51 inipja< t herrla p. ratatew trout, ble se ter,
small*cuth bu'f alof f sh, largeacut h buf f alof t sh.
highfin carpsucker, carm(ner, spotted s.cher,
hogs auer, s t ivar redhorse. shorrtrad re#erse,
river redhorse, black redhorse, golden resborse.
white seder, longoose dece, n'o te ban, e,alleye,
souger, log perch, gilt carter, duur 1erter.
Spect darter, greenside darter. Tennessee snub-
nose darter Johnny darter, goldstr4e darter,
banded darter , rod f ine darter, spot ta ll darter,
Cumberland f antall darter

34 93 2 1 30 69 5tonereller, golden shiner, blunt nose stanow,
river chub, blotcned chab, spot fin chub, t egeye
chub. Capren shiner, popeye shiner, sistc shiner.
Iefmessee shiner s%lver shiner

4 96.8 0 12 88 flustellange, blue tatfish. Channel catfish,
flathead tatfish, trown bullhead, stonecat.
smallmouth bass, black crapple, walte crappie,
wa rmou th , longear surfish, orangespotted sun-
fish, redear sunfish

38 100 4 0 1 99 Ginard shed, threadfin shed, carp. largemouth
bass, spotted bass, rockbass. bluegill

40 1C4.0 0 0 100 White streated killif tsh

G) Basrc ca preferred and lethal tesserature data for adult and juvenile fish. Where specific data for a species were unavailable,
data f rge (30selF related spettes were used.

(b) The tem prature range above the preferred temperature and below the lethal temperature, a range in which most species of fish are
coeslJeled stressed. witn adverse effetts on attivity, gegeth and st etival.

In sumary, the staff judges the impacts from the thermal discharge upon the aquatic biota to be
insignificant. The highest isotherm predicted with definable boundaries, 2.5*C (4.5'F), can
occur only during the winter season under no river flow conditions and would encompass <8% of
the river's cross-sectional area and <0.01 surface acre of water. Due to the small size of the
plume, smali rise in temperatures, small quantity of water discharged (s5 cfs) ar.d short
exposure time. the impacts from the themal discharge would not produce a significant change on
tne aquatic ecosystem.

5.3.2.3 Cold Shock

Cold shock is the thermal stress resulting from a rapid decrease in temperature that can occur
imediately after plant shutdown. The most adverse result of cold shock woula occur during the
winter, when ATs are at their highest. Because the small area within the 2.5*C isotherm would
not be able to support large numt- 3 of fish, fish loss is ualikely to result from interruption
of heated effluent.

5.3.2.4 Scouring

The effluent discharge was described in Section 3.4.3. Physical modeling of the discharge
demonstrated that the plant would produce a localized scour hole. Under the four cases analyzed
the area of the scour hole would be as follows: winter no flow, 7.2 m ; winter average2

2 2 2flow, 8.4 m ; summer no flow, 6.4 m ; and sumer average flow 10 m , The scour hole would
produce a permanent loss of habitat to the benthic macroinvertebrates. However, the staff
concludes that the impact would not be significant due to the small area affected,
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5.3.3 Atmospheric Heat Transfer

The visible plume from the cooling tower possibly could extend up to 6 miles from the site about
6% of time during plant operation. However, a large majority of the plumes probably would extend
no more than 1.5 miles (ER, Am I, Part II, A2). The 684 MWt (0.61 x 1121 MWt) waste heat from
the cooling tower would be comparable to the waste heat from the ORGDP (K-25)' cooling towers
(500 to 1500 MWt). Hanna (1974a) calculated that the visible plume from tre K-31 and K-33 mech-
anical draf t towers also could extend up to 6 miles. However, plumes of that length would occur
with a natural cloud deck and not be very noticeable. At the K-25 location, the length of the
visible plume is typically 100 to 200 meters (Hanna, 1974b). A typical plume rise range of 200
to 400 meters should occur for the various atmospheric stability classes (ER, App to Sec 10.1).
Cloud development has been initiated by the K-25 cooling towers about 10% of the time (Hanna,
1974b). On one occasion, light snowfall extending many kilometers downwind of the towers was
reported (Culkowski,1962)

Major plume sources in the area of the plant include three mechanical draf t cooling towers at K-25
2.5 miles from the site, and smoke plumes from the Kingston and Bull Run steam plants 9 and
15 miles f rom the site, respectively. Additionally, very small plume sources are located at X-10
and Y-12, on the reservation. The only interaction of plumes from those sources and the plant
cooling tower plume would be from the K-25 towers. Only with a constant wind from the northern
sector coupled with stable atmosphere could the K-25 plume reach lengths interacting with the
plume at the site (ER, Am I, Part II, A1). Other sources are either very small (X-10 and Y-12)
or at such great distance and height (Kingston and Bull Run) above the plant plume as to have
negligible interaction.

The model for calculating plume length freauency employs a Gaussian equation for dispersion of
water vapor and considers plume rises for various stability classes IBriggs,1970 and 1974).
Site meteorological data were used except for humidity data from Bull Run, northwest of the site.
The model gives conservative results, specific for the CRBRP cooling tower.

The applicant estimated that fogging and possible icing conditions would occur about 11% of the
time or approximately 40 days /yr (ER, Am I, Part II, A4). Based on this estimate fogging con-
ditions could occur at distances of 4.5 miles NE from the site for very short periods of time.
Since natural fogging probably would exist already, the applicant's estimates are unrealistically
high. Calculations of fogging for the K-25 towers predict that about 100 extra hours of fog per
year would occur at distances of 100 to 200 meters from the towers when naturally occurring rain
or fog is absent (itanna,1974a). No extra fog is predicted under the above conditions at dis-
tances creater than 2 km.

Fogging from the plant tower possibly could have some small effect on local transportation routes.
Based on data supplied by the applicant (ER, Am I, Part II, A4), the staff ccncluded that the
potential for fogging would exist 3.6 hr/yr and 2.4 hr/yr along Interstate 4C at Caney Creek and
Gallaher Bridge, respectively. Additionally, the potential for fogging due to the plant tower
will exist 2.4 hr/yr at ORNL. Monitoring fog and ice impact of tower operation would be a part
of the technical specifications at the operating license stage.

Drif t deposition was modeled using a diffusion type equation that includes the spatial rate of
change in droplet concentration as a function of their radii, size changes due to evaporation or
condensation, chemical concentrations, and atmospheric conditions (Roffman, et al.,1973).
Plune height calculations used in drif t calculations accounted for moisture in the plume and
possible condensation (Fanna, 1972). Data collected at the site along with humidity data from
Bull Run were used for input.

Drift from the cooling tower would have a composition similar to that of the circulating water.
Based upon onsite meteorological data, a conservative drift rate of 0.05%, and a concentration
of 375 mg/t of total dissolved solids in the circulating water, worst-case average deposition
would be about 52 lb/ acre /mo, or 620 lb/ acre /yr, 0.3 mile to the northeast. Estimates of the
mineral content of litter-fall range from approximately 500 lb/ acre /yr for cedar glade areas to
1200 lb/ acre /yr for white pine plantations (ER, Am I, Part !!, B1). Thus the deposition from
drift would add about the same amount of minerals normally returned to tne soil surface each
year in cedar glade areas and about half the minerals normally cycled in a white pine plantation
through litter-fall. No account was taken of mir.eral runoff and leaching in the soil profile.
Both processes would substantially reduce the mineral quantities accumulated in the soil from
drift. Drift from the K-25 towers has been extensively investigated (Lee, et al., 1973,
Shofner, et al. ,1973, and Hanna,1974a) . Although the K-25 area towers have a rather large
drift rate (0.08 to 0.12%) as compared to that anticipated for the CRBRP tower (0.005 to 0.008%)
and somewhat near the same cooling capacity, measured effects of K-25 cooling tower drift can be
used to estimate CRBRP drift effects or vegetation. Growth of tobacco beyond 600 m downwind
from the tower base was almost unaffected, based upon measuring leaf sizes of this conparatively
sensitive plant (Jallouk, et al. ,1974). The staff concludes that drift deposition from the
CRBRP tower would have no important effect on vegetation or fauna.
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There would be no measurable ir. crease in rainfall or icing due to plant drift, based upon none
observed f rom K-25 using standard collection devices.

The staff's opinion is that the impacts from operating the mechanical draf t towers would be
regarded primarily as minor aesthetic and nuisance factors rather than health or safety problems.

5.4 OTHER NONRADIOLOGICAL EFFLUENTS

5.4.1 Impacts of Chemical Effluents

The chemicals that will be discharged in waste water to the river were discussed in Section 3.6.
Table 3.5 cites maximum and average ambient concentrations of chemicals from neutralized plant
waste and sanitary waste, mass discharge, and maximum concentrations in the river under no-flow
conditions. Under 30-day no river flow and maximum ambient chemical concentrations, all chemicals
would be diluted to near ambient concentrations at a distance of 100 ft from the discharge
point. Iron would increase by less than 20 ag/t above ambient within the 100-ft radius; other
chemicals would be much less. The staff's recent analysis takes into account the use of a
second cooling tower and smaller cooling water needs (Section 3.3 and 3.4). Under the current
plant esign and a condition of no river flow and maximum ambient concentrations, discharged
chemicals would be in concentrations below those reported as toxic to aquatic organisms and
below concentrations found in 95% of U.S. waters supporting a good mixed fish fauna (McKee &
Wolf,1963 and Becker & Thatcher,1973). The staf f concludes that discharged chemicals would
have no adverse ef fect on aquatic biota.

The biocide system was described in Section 3.6. Neither free available chlorine nor combined
available chlorine would be discharged for more than 2 hr/ day. The maximum release of total
residual chlorine would not exceed 0.5 mg/t and th2 average would not exceed 0.2 mg/t during
the 2-hr period (Appendix H, p. 2). A total chlorine residual of 0.2 mg/t for 2 hours or less per
day is considered acceptable for wam water fish species in the vicinity of power plant discharges
(Brungs,1973). Because of evaporative qualities of cooling towers, reducing agents found in
circulating water and intermittent discharges invniving small areas, the staff concludes that the
total residual chlorine concentrations would meet all Federal and State regulations and would not
have significant effects upon aquatic biota.

5.4.2 Sanitary and Other Waste

The applicant's sanitary and other waste systems were described in Section 3.7. Based on a
review of the proposed systems, the staff concludes that impacts from the sanitary and other
waste effluents would have an insignificant effect upon aquatic biota. The systems are designed
to meet the criteria of the Tennessee Water Quality Control Board. The treated effluents
discharged would meet all applicable Federal and State regulations.

Plant chemicals would not be discharged on land, except in cooling tower drift (Section 5.3.2).
Sewage sludge would be trucked for approved disposal offsite. Gaseous pollutants from emergency
diesel generators and the diesel fire pump would be well within 50 , N0 , and particulate2 xlimits. Tennessee standards for nonprocess pollutants are based upon a plant's heat input to
one or more stacks. Based upon CRBRP's 1.9 million Btu /hr release, the allowable emissions are

50 , 0.8 lb/hr (maximum 2-hrmore than three times expected plant emissions (Section 3.7.2: 2

average) and particulates, 0.6 lb/hr (TN Dept of Public Health). N0 standards apply only for
heat autputs of 250 million Btu /hr and greater. Standards have not been set for nonprocess C0
emission. The staff's conclusion is that no adverse environmental effects would result from
operation of the diesel generators and the fire pump.

5.5 TRANSMISSION LINES

Insignificantly adverse visual impacts would result from the 3 miles of new lines on exM nsions
of existing rights-of-way. The lines would be visible only from short distances along nearby
highways serving the industrial area.

The applicant plans to control vegetation growth by mechanical cutting every 4 or 5 years at the
1-ft level and by limited use of Tordon 10K pellets, hand applied to occasional stumps (ER Am I,
Part II, B2). Each year TVA's herbicide use practices are submitted to the Federal Working Group
on Pest Managenent for official approval. Protective vegetation would be maintained along stream
banks. After emergency maintenance, rutting would be repaired and disturbed drainage restored
(ER Am I, Part II, G9).
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The staff expects no adverse impacts from the hand application of Tordon 10K herbicide. Imedi -
ately after cutting brush, quail and other species preferring open areas would be favored. As
the vegetation grows up, songbirds and game birds would be favored. Towards the end of thr
4- to 5-yr maintenance cycle, the tall brush would discourage the species preferring open areas.
There would be minimal impact on the 46 acres of presently unforested land, since the corridors
would be maintained as an open shrubby area.

In the staff's opinion, the planned erosion control practices at stream banks and following
emergency maintenance (Section 3.8) would minimize adverse impacts.

Ozone (0 ) can form in the air as a result of corona discharge around high-voltage transmission3

lines, particularly during wet weather. Ozone also occurs naturally, produced mainly by ultra-
violet radiation and lightning discharges. Ozone is a major component of photochemical " smog".
Ground-level ozone concentrations in areas distant from urban pollution generally range between
10 and 50 ppb (parts per billion) (Darley, 1966; Treshaw, 1970). The Environmental Protection
Agency established the national primary air quality standard for oxidants as 80 ppb by volume
(maximum arithmetic mean) for a 1-hr concentration not to be exceeded more than once per year
(40 CFR 52). Ozone is known to be injurious to vegetation and animals (including humans) when
concentrations exceed 50 ppb for prolonged periods (Stern). To date, however, there is no clear
evidence that damage has occurred in the vicinity of high-voltage transmission lines. Analysis
at two 500-kV transmission lines on a particular day in April 1972 indicated 03 concentrations
of 210 ppb at the edge of the right-of-way and 230 ppb at the center. " Background" concentration
was given as 20 ppb. Two months later, measurements at the same site, a depression about 350 yards
across, indicated a " background" ozone concentration of 12 ppb, with 22 ppb at the edge of the
right-of-way and 25 ppb at the center. Tim authors attributed the high concentrations during
April to a moderate temperature inversion (ORNL-4848, 1972). Corona effects and ozone production
are known to increase in wet weather, which often prevails at the CRBRP site; however the staff
anticipates no significant impact from operation of the 161 kV lines.

Transmission line operation creates potential for adverse effects from audible noise, corona,
radio and television interference, and electrostatic induction. However, experience with 161 kV
lines on tha TVA system shows that the effects are minimal (ER, Sec 5.6). The staff expects
no adverse impacts having any significant consequence.

5.6 COMMUNITY IMPACTS

The socioeconomic impacts during the operational phase will arise mainly from absorption of the
operating work force into the existing community. The applicant estimates a plant operations
force of about 180 during the demonstration period and a project office force tapering from 145 to
60. In the staff's judgment, a higher fraction of these workers will be in-movers than for the
construction labor force because of the specialized nature of the work. However, the staff also
notes that many of these workers will have noved into the area during the construction period in
order to begin training; hence, their initial arrival in the community would be a construction
phase impact.

Another distinction between construction phase and demonstration phase effects is the probable
distribution of the in-movers. Based on the experience of Oak Ridge-ERDA operations, a sub-
stantial number of professional em91oyees elect to live in permanent housing in the cities of
Knoxville and Oak Ridge. In the opinion of the staff, this pattern would also be true for the
demonstration phase workers.

In order to determine the combined socioeconomic effect of the cperational phase without regard
to the f raction of in-movers or place of residence, the staff constructed the following
hypothesis:

Single adult workers 120

Married adult workers 3_60

Subtotal - Adult work force 480

Spouses 360

School aged children 290

Nonschool aged dependents _70

Total new population 1200
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The adult work force of 480 derives from an average of 275 primary workers and 205 service workers
(using a multiplier of 0.75). This value is in the range used by the applicant for 1984 (593) and
for 1988 (425) in ER Tables 8.2-1 and 8.2-3.

The pennanent populatf 4 attributable to the project thus is estimated to be 1200 people, including
480 wage earners. The staff estimates that the new permanent population would require the facili-
ties and services listed in Table 5.9. New services would not be provided in fractional quantities
as tabulated. m unities generally wait until services are strained and then correct in quantum6

jumps, possible ver-correcting for a time.

TABLE 5.9 Comunity Services Required by Permanent Employment
(Direct & Induced) Resulting from ',RBRP Operaticn

Required by
Population of

Service or Facility Factor 1200 Persons

School teachers 1/20 students 14 teachers
Other school Staff 1/60 students 5 other school staff
Hospital beds 1/475 persons 2.5 hospital beds
Parks and playgrounds 1 acre /100 persons 12 acres
Library 1/25,000 persons 0.05 library
Fire stations 1/15,000 persons 0.08 fire stations
City employees 1/75 persons 16 city employees
Water treatment plant 60 gpd/ person 72,000 gpd capacity
Sewage treatment plant 60 gpd/ person 72,000 gpd capacity

The payroll effect of this population is estimated by the staff to be 546.3 million during the
five-year demonstration period (Table 4.8), of which about 520 million would flow to the local
econony. For the remaining plant life, the sum of the direct and induced payroll effect would
be about $5.3 million/yr, with about $2.2 million finwing to the local economy. (All dollars
are present value. )

5.6.1 Taxes

The project would not contribute directly to the tax base of the local area through the payment
of property (plant and land) taxes. That leaves three possible revenue sources by which the
project would help meet the increased public spending load in the local area as a result of
operation of the project: direct and indirect taxes from payroll and spending ERDA in-lieu-of-
tax payments, and PL 81-874 payments to schools.

Taxes from payroll Spendin3

The major source of tax revenue generated by the project would be the Tennessee State sales tax
which is levied at a rate of 4.St on designated items. Local comunities can add to that collec-
tion an additicnal 1.5% maximum, which is returned to counties and often used for school systems
support. For example, throughout Roane County, a 11 levy is assessed (except for Harriman, which
uses a 1.5% rate), producing $775,000 in 1974, 9.26% of total county revenues (Budget, 1974).
Similarly, in 1974, Lcudon County collected $275,000, 6.4% of total revenues (Budget, 1975).

The staff's estimate of the present value of the total state sales tax generated from payroll
spending by the direct and secondary workers associa .ed with operation of the plant between 1984
and 1988 would be about $875,000. If the naximum rate of 1.5% is applied, the present value of
the local sales tax could be about $290,000. The state sales tax value is derived from the present
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value of the total payroll in 1983 through U88 (Table 4.8) by assuming 42% of payroll spent on
taxable items and a tax rate of 4.5%. The value is consistent with the allowance by the Internal
Revenue Service of a $155/yr deduction for Tennessee sales tax for a family of 3 with an
annual income of $10,500.

There would be other sources of tax revenues as a result of the CRBRP payroll. Gas taxes, hotel
anj motel privilege tax, cigarette taxes, and liquor taxes are examples. The work force also
would make some contribution to tLe real estate tax base either directly as property owners, or
indirer'.ly through the payment of rent. The effect of real estate taxes would depend on how much
low bx base land is converted to high tax base land by construction of homes or apartments. The
tott.1 value of such taxes is difficult to estimate because of the uncertainty of property assess-
mert in the future.

J'i-Lieu-of-Tax Pauments

The Supreme Court decision in the case of McCulloch versus Maryland (1819) firmly established the
immunity of the Federal Government from taxation by the States. In practice, however, the Congress
has recognized that the creation of a federal project on land fomerly taxable by local government
can create an inequity by reducing local tax base and federal agencies of ten have made some finan-
cial compensation in cases such as tht.t of CRBRP. The Atomic Energy Act of 1954 and the Atomic
Energy Community Act of 1955 establish the conditions for ERDA in-lieu-of-tax payments. The
Tennessee Valley Authority Act of May 18, 1933, establishes a system of payments to states and
localities affected by TVA projects.

In the case of the CRBRP, ERDA has authorization to make in-lieu-of-tax payments to Roane County,
Anderson County, and the City of Oak Ridge. (See Appendix F.) TVA, although an applicant, is
immune from in-lieu-of-tax payments for the CRBRP by virtue cf the fact that TVA is not currently
an owner of the project. This eituation could change during the post-demonstration period if TVA
took over the plant.

PL 81-874 Payments

Using an estimate of about 42% of school operating funds coming from local sources, an average per
pupil cost of $1 thousand/yr, and a PL 81-874 rate of 45% of local contribution, each project-
connected puoil could result in about $190/yr for his school district. If 55-60% of the 290 school
aged children hypothesized above from both direct and indirect employment were eligible for
PL 81-874 support, the total revenue generated during the demonstration phase would be about
$32,000/yr.

5.7 RADI0 LOGICAL IMPACTS

5.7.1 Radiological Impact on Biota Other Than Man

5.7.1.1 Exposure Pathways

The pathways by which biota other than man may receive radiation doses in the vicinity of nuclear
power plants are shown in Figure 5.5. Two comprehensive reports explain radioactivity in the
environment and these pathways (NAS-NRC,1971; Carner,1971). Depending on the pathway being
considered, terrestrial and aquatic organisms receive either approximately the same radiation
doses as man or somewhat greater doses. Although no guidelines have been established to set
acceptable limits for radiation expsure to species other than man, the limits established for
humans generally are agreed to be conservative for other species (Auerbach,1971).

5.7.1.2 Radioactivity in the Environment

The staff estimated the quantities and species of radionuclides expected to be discharged annually
by the CRBRP in liquid and gaseous effluents. The estimates are given in Tables 3.3 and 3.4,
respectively. Their basis is discussed in Section 3.5. For the detemination of doses to biota
other than man, specific calculations were made primarily for the liquid effluents. The liquid
ef fluent quantitites, when diluted in the plant's discharge, would produce an average gross
activity concentration, exclud.ag tritium, of 4.8 x 10" pCi/mt in the plant discharge area.
Under the same conditions, the tritium concentration would he 10 pCi/mt. Additional discussion
concerning liquid dilution is presented in Section 5.7.2.

Doses to terrestrial animals such as rabbits or deer due to the gaseous effluents are quite
similar to those calculated for man. For this reason, both the gaseous effluent concentrations
at locations of interest and the dose calculations for gaseous effluents are discussed in detail
in Section 5.7.2.
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5.7.1.3 Dose Rate Estimates

The annual radiation doses to both aquatic and terrestrial biota were estimated on the assumption
of constant concentrations of radionuclides at a given point in both water and air. Radiation
dose has both internal and external components (Figure 5.5). External components originate from
immersion in radioactive air and water and from exposure to radioactive sources on surfaces, in
distant volumes of air and water and in equipment. Internal exposures result from ingesting
and breathing radioactivity.

Doses would be deli ~ered to aquatic organisms living in the wa'.r containing radionuclides
discharged from the power plant, principally as a consequence of physiological mechanisms con-
centrating a number of elements that can be present in the aqueous environment. The extent
to which elements would be concentrated in fish, invertebrates, and aquatic plants upon uptake
or ingestion has been estimated. Values of relative biological accumulation factors (ratio of
concentration of nuclide in organisms to that in the aqueous environment) of a number of water-
borne elements for several organisms are provided in Table 5.10.

TABLE 5.10 Freshwater Bioaccumulation Factors (a)
pCyjgOrganismPerpCt/literwater

Elements Fish Invertebrates Plants

C 4550 9100 4550
ha 100 200 500
P 100000 20000 500000
Sc 2 1000 10000
Cr 200 2000 4000
Mn 400 90000 10000
Fe 100 3200 1000
Co 50 200 200
Ni 100 100 50
Zn 2000 10000 20000
Rb 2000 1000 1000
Sr 30 100 500
Y 25 1000 5000
Ir 3 7 1000
Nb 30000 100 800
Mo 10 10 1000
Tc 15 5 40
Ra 10 300 2000
Rh 10 300 200
Ag 2 770 200
Sn 3000 1000 100
sb 1 10 1500
Te 400 150 100
1 15 5 40
Cs 2000 100 500
Ba 4 200 500
La 25 1000 5000
Ce 1 1000 4000
Pr 25 1000 5000
M 25 1000 5000
Pm 25 1000 5000
Sm 25 1000 5000
Cu 25 1000 5000
Gd 25 1000 5000
W 1200 10 1200
hp 10 400 300
Pu 4 100 350
Am 25 1000 5000
cm 25 1000 5000

fa) from Report UCRL-50W4, Rev. 1

Doses to aquatic plants and fish living in the discharge region due to water uptake and ingestion
(internal exposure) were calculated to be 4.1 and 2.1 mrads/ year respectively for the plant's
operation. The discharge region concentrations were those given in Section 5.7.1.2 and the staff
assumed that the organisms would spend all of the year in water at maximum concentrations. All
calculated doses are based on standard models (ICRP-II, WASH-1258). The doses are quite conserva-
tive since the mobile life forms are highly unlikely to spend a significant portion of their life
span in the maximum activity concentration of the discharge region. Both radioactive decay and
additional dilution would reduce the dose at other points in the river.
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External doses to terrestrial animals other than man are determined on the basis of gaseous
effluent concentrations and direct radiation contributions at the locations where such animals in
the environs of the station would receive approximately the san ~ external radiation doses as those
calculated for man. For example, a deer living at the site boundary in the WSW direction would
receive a whole body dose of 0.37 mrad / year due to imersion in CRBRP gaseous effluents.

An estima e can be made for the ingestion dose to a terrestrial animal, such as a du u , which is
assumed to consume only aquatic vegetation growing in ti e water in the discharge region. The
duck ingestion dose was calculated to be about 6.4 mrads/ year, which represents an upper limit
estinate since equilibrium was assumed to exist between the aquatic organisms and all radio-
nuclides in water. A nonequilibrium condition for a radionuclide in an actual exposure situation
would result in a smaller bicaccumulation and *.herefore a smaller dose from internal exposure.

The literature relating to radiation effects on organisms is extensive, but very few studies have
been conducted on the effects of continuous low-level exposure to radiation from ingested radio-
nuclides on natural aquatic or terrestrial populations. The most recent and pertinent studies
point out that, while the existence of extremely radiosensitive biota is possible and v ile
increased radiosensitivity in organisms may result from envirennental interactions, no biota have
yet been discovered that show a sensitivity to radiation exposures as low as those anticipated
in the area serrounding the Clinch River plant. In sumary, evidence to date indicates that no
other living organisms are very mah more radiosensitive than man (NAS-NRC,1972). Therefore,
no detectable radiological impact is expected in aquatic biota or terrestrial mammals as a result
of the quantity of radionuclides to be released into the river ano into the air by the plant.

5.7.2 Radiological Impact on Man

5.7.2.1 Exposure Pathways

Routine operation of the plant would result in the release of small quantities of fission and
activation products to the environment. This evaluation provides dose estimates which can serve
as a basis for a determ nation that releases to unrestricted areas are as low as practicable ini

accordance with 10 CrR Part 50 and within the limits specified in 10 CFR Part 20. The staff
estimated the probable radionuclide releases from the plant based upon an evaluation of the ad-
waste system (Section 3.5).

Estimations were made of radiation doses to man at and beyond the site boundary via the most
significant pathways among those diagrammed in Figure 5.6. The calculations are based on
conservative assumptions regarding the dilutions of radionuclides in the liquid discharge ar.d
effluent gases, and the use by man of the plant surroundings. In general, radiation doses
calculated by the staff are intended te apply to an adJlt whose ingestion rates and usage of the
plant environs are above average. Where age dependent variables resulting in a significantly
higher dose to a teen, child or infant apply, they are used. Specific persons would receive
higher or lower doses, depending upon their ages, living habits, food preferences, and recreational
activities.

Based on experience at operating light water reactors and the staff's preliminary judgment that
the magnitude of occupational radiation exposures at liquid metal breeder reactors should not be
substantially different from those experienced at light water reactors, an estimate was made of
the occupational radiation exposures expected to result from plant operation (Section 5.7.2.5).

5.7.2.2 Liquid Effluents

Expected radionuclide releases in the liquid effluent were calculated for the plant and are
listed in Table 3.3. In the immediate vicinity cf the plant discharge, +he gross activity
concentration, exclusive of tritium, 1s estimated to be 4.8 x 10-* pCi/mt. Under the same
conditions the tritium concentration would be 10 pC1/mt.

The nearest potable water intake on the Clinch River is 1.6 miles downstream of the plant site
for the Oak Ridge Gaseous L.ffusion Plant. The dose to an individual who receives half of his
water from that intake was evaluated (Table 5.11). The dose to a hypothetical individual who
receives his dr'nking water from the plant discharge region was estimated to be 1 mrem /yr.
There are no irrigation water intakes on the Clincn River downstream of the plant, however, some
cattle receive part of their drinking water from the river. The potential doses to man from
ingesting beef and milk from such cattle were therefore evaluated.

Other pathways of relative importance involve recreational use of the river in the vicinity of
the discharge zone. Potential individual doses from consuming fish or invertebrates caught in
the imediate discharge area were also evaluated using the biological accumulation factors listed

1
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in Table 5.10 and standard models (ICRP-!!, Reg. Guide 1 109). Humans are not expected to con-
sume Clinch Riv u invertebrates. However, if someone os consume 5 kg/yr of invertebr:tes caught
in the discharge region, his dose rate would be 2.5 x 10-? mrem /yr. Potential individual doses
from swiming, boating, and shoreline recreation in the discharge region were also evaluated.
Table 5.11 sumarizes the potential individual doses from liquid effluents. The radionuclides
primarily 'esponsible for the quoted doses are tritium, cesium, strontium, cobalt and tellurium.
In all cases ';he plutonium radioisotopes would contribute less than 1% to the quoted doses.

5.7.2.3 Gaseous Effluents

Radioactive effluents released to the atmosphere from the plant would result in small radiation
doses to the public. Staff estimates of the probable gaseous releases listed in Table 3.4 were
used to evaluate potential doses. All dose calculations were performed using annual average

Dosessite meteorological conditions and assuming that releases would occur at a constant rate.
resulting from near-greund releases of radioactive gases were calculated by considering imersion
in the gases, inhalation of the gases, and ingestion of food from pathways exposed to the gases
(Slade,1968; Reg. Guide 1.109). Two food pathways to man would involve the ingestion by dairy
and beef cattle of tritium absorbed by grass in grazing area =. The dJses to an infant f rom
ingesting milk and an adult from ingesting beef from cattle trazing at the site boundary were
calculated using recognized models (Reg. Guide 1.109). The following assumptions were used:
the cattle grazed 12 mo/yr, an infant's milk consurption is 330 t/yr, and an adult's meat con-
sumption is 110 kg/yr.

Another food pathway to man would involve the consumption of vegetables absorbing tritium released
into the atmosphere by the plant The dose to an adult consuming 410 kg/yr of vegetables grown
at the site boundary was calculated. All doses due to gaseous effluents are sumarized in
Table 5.12.

TABLE 5.11 Annual Individual Doses from Liquid Effluents

Dose, mrem /yr

Location Pathway Total Body GI Tract T'hy roi d Bone

-2 -2
Coolant Fish 5.5 x 10-2 5.6 x 10 6.3 x 10-2 3.8 x 10
discharge ingestion
region (21 kg/yr)

Beef 1.5 x 10 1.5 x 10 1.5 x 10'I l.1 x 10'#
ingestion
(110 kg/yr)

2.7 x 10'4Swimming
(100 hrs /yr)

Boating 1.4 x 10'4
(100 hrs /yr)

-3
Shoreline 3.8 x 10
activities
(500 hrs /yr)

-3
Milk (a) 9.9 x 10 9.9 x 10 1.0 2.5 x 10
ingestion
(330 t/yr)

Oak Ridge Water 1. 3 x 10 1.3 x 10-2 1.4 x 10 1.2 x 10-4-2 -2

Gas Diffusion ingestion
Plant Intake (370 kg/yr)

ga)These dose rates are for an infant.
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TABLE 5.12 Annual Individual Doses dug to Gaseous
Effluents at Site Boundaryta)

Dose, mrem /yr
Pathway Total Body Skin Thyroid

Plume 3.7 x 10 2.3 3.7 x 10~I

Inhalation 1.1 x 10~2 1.' x 10-2 1.1 x 10-2

Vegetable, meat, 4.4 x 10~2 4.4 x 10-2 4.4 x 10-2
and milk food
chains

I*I(0.4 miles SSW), X/Q = 1.1 x 10~4 3sec/m ,

5.7.2.4 Direct Radiation from the Facility

Nnnnal reactor power plant operations result in some human exposure to direct radiation (i.e.,
radiation from contained sources). A principal source of human exposure to direct radiation that
would result from operation of the Clinch River plant would be the sodium-24 produced by neutron
activation of the liquid metal coolant.

The plant design includes specific shielding of the reaur, holdup tanks, filters, demineralizers
and other areas where adioactive mater''Is may finw or be stored, primarily for the protection
of plant personnel. Direct radiation from those sources is therefore not expected to be signifi-
cant at the site bou'dary. Confi ning measurements would be required as part of the applicant's
environmental monitoring program af ter plant startup.

5.7.2.5 Occupational Radiation Exposure

Based on a reviaw of the applicant's Safety Analysis Report, the staff determined that individual
occupational doses can be maintained within the limits of 10 CFR Part 20. The radiation dose
limits in 10 CFR Part 20 are based on thorough consideration of the biological risk of exposure
to ionizing radiation. In the PSAR, the applicant estimated a total occupational radiation dose
cf about 300 man-rems, using projected occupancies and anticipated operations involving personnel
in radiation areas, and projected design radiation levels at CRBRP. This is considered a reason-
able estimate of expected occupational radiation exposure for those activities considered under
the conditions assumed. Since there are several factors that cannot be predicted at this time
(including frequency and ,agnitude of maintenance), a conservative occupational radiation exposure
of 1000 man-rem is used far this impact statement.

5.7.2.6 Transportation of Radioactive Materials

The transportation of fresh fuel to a reactor, of spent fuel from the reactor to a fuel reoro-
cessing plant, and of solid radioactive wastes from the reactor to burial grounds is discussed
generically for light-water reactors in AEC's WASH-1238 report entitled, "Environmen ol Survey
of Transportation of Radioactive Materials to and from Nuclear Power Plants." While much of the
information in the report is applicable to the transportation requirements of the Clinch River
Breeder Reactor Plant, there will be differences in environmental impact due to the much smal'>r
rating of the CRBRP (439 MWe maximum vs 1100 MUe for a typical LWR), its use of plutonium-
uranium mixed oxide fuel, and the relatively high number of shipments during its demonstration
period. The staff has therefore analyzed the transportation effects in its consideration of the
CRBRP fuel cycle (see Appendix D of this statement?

As shown in Table 7 of Appendix D, the cumulative radiation dose to transport workers and the
general population along the assumed 750 miles of transportation routes is estimated to be
17 man-rem annually during the 5-year demonstration period; it would be less during the equi-
librium period of operation.

5.7.2.7 Fuel Cycle Impacts

Environmental impacts from the fuel cycle tacilities supporting the CRBRP and from the trans-
portation of materials between such facilities have been considered by the staff and the results
are presented in Apperdix D. Table 2 of Appendix D shows t; a various effluents and their sources.
As indicated in Table 3, the highest individual total-body dose expected is 10 millirem / year
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(probably to a transport worker). As shown in Table 4 the annual dose to the U.S. populatior
would be on the order of 16 man-rem.

5.7.2.8 Summary of Population Annual Radiation Doses

The cumulative dose (man-rem) due to gaseous effluents to all individuals living within a 50-ai
radius of the plant was calculated using a projected population of 987,000 persons in the yeia
2010 (Section 2.2).

The emulative dose (man-rem) resulting from drinking water taken from Clinch River and its
tributaries was estimated. The staff assumed that 28,000 people received their drinking water
from Clinch River intakes where the discharge would be fully diluted by a factor st 670 over the
unmixed M nt discharge.

The cumulative dose (man-rem) resulting from the consumption of fish caught downstream of the
plant was estimated. The staff assumed that 4.5 x 104 kg of fish would be caught downstream of
the plant waere the discharge would be fully diluted by a factor of 670 over the unmixed plant
discharge. The staff assumed also that the entire fish catch would be consumed by the popula-
tion within the 50-mi radius.

The cumulative dose (man-rem) received from recreation by the total population was estimated by
assuming that 25% of the 50-mi population would engage in 8 hr/yr each of shoreline activities,
boating, and swiming (50 hr/yr for teens, 9 hr/yr for children) in the river where full dilu-
tion had taken place.

The cumulative dose (man-rem) received by the 50-mi population from ingestion of milk and beef
was estimated by assuming that 1% of the milk and beef cattle would drink their water from the
river where full dilution had taken place. The staff also assumed that all of the milk and beef
produced from those cattle would be consumed by the 50-mi population.

The U.S. population dose associated with the export of food crops produced within the 50-mile
region and atmospheric and hydrospheric transport of the t ra mobile effluent species such as
noble gases and tritium have been considered. Beyond 50 miles, and until the gaseous effluent
reaches the northeastern corner of the U.S., it is assumed that all the noble gases and tritium
are dispersed uniformly. Decay in transit was also considered. Beyond this point, noble gases
having a half-life greater than one year (e.g., Kr-85) were assumed to completely mix in the
world troposhere. Tritium was assumed to mix uniSmly in the world hydrosphere.

Beyond 50 miles, it was assumed that all the liquid effluent nuclides except tritium have deposited
on the sediments so they make no further contribution to population exposures. The tritium was
assumed to mix uniformly in the world hydrosphere.

Beyond 50 miles, the only liquid pathway which could add a potentially significant amount of popu-
lation dose to U.S. population is the drinking water pathway. It was assumed that 1% of the U.S.
population receives their drinking water from the Tennessee and Mississippi Rivers downstream of
the Clinch River.

The estimated dose to the 50-mi population and the U.S. population from all sources, including
natural background, gaseous cffluents, consumption of fish, recreation, transportation, and
occupational exposure, are presented in Table 5.13. Also shown in the table for completeness of

information is annual population dose expected from the CRbRP supporting fuel-cycle facilities.

5.7.3 Evalcation of Radiological Impact

The average annual total-body dose to an individual living, playin9, and working at the site
boundary and eating fish, beef, and milk exposed to plant effluents by various pathways would be
1.6 mrem /yr. This value, which is less than 2% of the natural background exposure of 0.1 rem /yr
(Oakley,1972), is below the normal variation in background dose, and represents no radiological
impact. The average dose to other individuals in the 50-mi population would be significantly
less than 1.6 mrem /yr.

Using conservative assumptions, a total dose of about 0.29 man-rem /yr would be received by the
estimated 2010 population of 987,000 living in unrestricted areas within a 50-mi radius of the
plant. By comparison, an annual tota' of about 9.9 x 10" man-rem is delivered to the same
population as a result of the average natural background dose rate of about 0.1 rem /yr. Also,
the 1000 man-rem estimated as occupational onsite exposure is about 1% of this annual total
background dose.
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TABLE 5.13 Sumary of Annual Whole Body Doses to the Population
in the Year 2010

Population Oose (man-rem /yr)
Population within

Category 50 miles U.S. Population

4Natural Environmental Radioactivity 9.9 x 10 2.8 x 107 (d)
Nuclear Plant Operation

3Plant work force (c) 1.0 x 10

General public

Gaseous 1.7 x 10 2.1 x 10'I
Fish ingestion 8.4 x 10'4 8.4 x 10 -4

Recreation (fishing,
swimming, boating) 3.1 x 10-4 3.1 x 10'4

Water ingestion 1.0 x 10 2.0 x 10

Beef ingestion 8.0 x 10-3 1.2 x 10-2

Milk ingestion 1.4 x 10-2 1.8 x 10-2

Transportation of nucle 9r fuel
and radioactive wasteta) . 1,7 x 10

Supporting Fuel Cycle Facilities (b) - 1.6 x 10

(a)Most of this dose weald be received outside of the 50-mi radius sir.ce it accrues
mainly to transport workers and the balance to persons who live along the entire
shipping routes (see Appendix D, p. 0-13.).

(b)This dose would probably be received entirely outside the 50-mi radius of the site.
(c)A large portion of the 1.0 x 103 man-rem to the U.S. population would be received

by the population within 50 miles.

(d) Based upon year 2010 projected population from '' Population Estimates and Projections,"
Series II. U.S. Department of Comerce Bureau of the Census, Series P-25, No. 541
(Feb. 1975).

Most of the 17 man-rem annual dose from transport of radioactive materials to and from the plant
and probably all of the 16 man-rem annual dose from supporting fuel cycle facilities would be
received outside the 50-mile radius of the plant. Using conservative assumptions, a total dose
of about 34 man-rem /yr would be received by the estimated 2010 population of 280,000,000 living
within the United States. By comparison, an annual total of about 28,000,000 man-rem is delivered
to the same population as a result of the average natural background dose rate of about 0.1
rem /yr.
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6. ENVIRONMENTAL MEASUREMENT AND MONITORING PROGRAMS

6.1 PRE 0PERATIONAL

6.1.1 Hydrological

This subject is included in Section 6.1.5, Physical and Chemical.

6.1.2 Radiological

The applicant proposed an offsite preoperatienal radiological monitoring program identifying back-
ground levels of radiation and radioactivity in the plant environs. The program would permit the
applicant to train personnel and evaluate procedures, equipment and techniques, as indicated in
Regulatory Guide 4.1. A description of the apr.licant's proposed program, to be started two years
before plant operation, is sumarized in Table 6.1 with sampling locations shown in Figures 6.1
and 6.2. More detailed information is in the ER Sec 6.2. The staff considers the proposed program
adequate.

Table 6.1 Radiological Environmental Monitoring Program

Number of Samples Sampling and Collection Type and Frequency
Sample Type and Locations Frequency of Analysis

Airborne par- 4 samples offsite in Continuous sampler oper- Weekly-gross- - - -

ulates sectors of highest wind ation with weekly sample beta, gross alpha
frequency collection

Monthly com--

pocite-
gama scan,
Pu, U

- 9 samples within 10 miles
in sectors of highest
wind frequency

2 control samples-

I-131Same as airborneSame as airborneAirborne Radio- - ---

iodine particulate locations particul; tes

Monthly composite-Continuous samplerSame as airborneHeavy partic- --- -

ulate fallout particulate locations operation gross beta, gross
alpha

Monthly composite-Continuous samplerSame as airborneRainwater ----

particulate locations operation gross beta, gamma
scan, Sr-89, 90,
H-3

Biweckly com-Continuous sampler4 samples at localAirborne mois- ----

ture airborne particulate operation posite- H-3
locations

1 control sample-

|f~]){ s
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Table 6.1 Radiological Environmental Monitoring Program (Continued)

Number of Samples Sampling and Collection Type and Frequency
Sample Type and Locations Frequency of Analysis

Soil Same as airborne Quarterly Gross beta- - --

particulate locations Gross alpha-

Gama scan-

Pu-

U-

Thermolumine-Direct radiation - Same as airborne Quarterly- - -

particulate locations scent dost-
meters

Vegetation Same as airborne Quarterly Gross beta- - - -

Heavy metalparticulate -

total alpha
Gama scan-

Sr-89, 90-

Pu-

Monthly Soice asPasturage grass Nearby dairy farms -- - -

vegetation
analyses

Based on trigger levels inBeef- -

pasture grass

Milk Nearby milk animals Monthly Gamma scan- - --

Sr-89, 90-

I-131-

Weekly during - I-131-

pasture months

Groundwater Nearby wells Monthly Gross beta- -- -

Gross alpha-

Gama scan-

H-3-

Food crops Nearby farms Annually Gross beta- - --

- Heavy metal
total alpha
Ganina scan-

Sr-89, 90-

o..

All potable water intakesSurface water Automatic sequential Gross beta-- - -

Gross alphawithin 10 miles downstream sampling, collected -

monthly Gama scan-

H-3-

Pu-

Gross betaSamples at Clinch River Same as above -- -

Gross alphamiles 14.4,15.4,18.6, -

Gama scan24.0 -

H-3-

Sr-89, 90-

Pu and U (one-

downstream
sample and
one upstream
sample)

7 f36. . ,
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Table 6.1 Radiological Environmental Monitoring Program (Continued)

Number of Samples Sampling and Collection Type and Frequency
Sample Type and Location: Frequency of Analysis

Recreational-Fish QuarterlyUpstream and down=tream - -- -

of Melton Hill Dam gross beta
gross alpha-

gama scan-

Comercial same-

as recreational
plus Sr-89,
90 and PU

Periphyton Samples at Clinch River Monthly Quar +.erly com-
- - -

-

s 14.4, 15.4, 17.9, posite-

Gross beta-

Gross alpha-

Gamma scan-

Sr-89, 90-

Sediment Same as periphyton Quarterly Same as com-- -- -

locat;ons mercial fish
analysis

Shell-Sr-89, 90,QuarterlyAsiatic clams Same as periphyton -- --

locations Pu
Edible portion--

gross beta
gross alpha
gross scan

.
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6.1.3 Meteorological

Since April 1973 a temporary 200 ft instrumented tower has been in operation 0.4 mile SW of the
reactor site. The data acquisition equipment is located in a mobile trailer unit at the base
of the tower. Although the terrain is generally irregular and wooded, the tower is located r,
a reasonably representative and exposed area.

The present measurement system consists of the following sensors (ER. p 2.6-21):

Wind Sensors - Climet Model 011-1 wind speed sensor and C1 6et Model 012-11 wind direction
sensor are presently located at the 33, 75 and 200 ft levels of the tower. Operating range
of the wind speed sensor is 0.6 to 100 mph, with an accuracy of 1% of true value or
0.15 mi/hr, whichever is greater. The direction sensor operates through a range of 0-540'
with an accuracy of 23

Dry Bulb Temperature - Aspirated Aerodet Model R-22.3-100 platinum resistance temperature
sensor is presently located at the 33, 75 and 200 ft tower levels. The sensor range is
-10*F to 100'F with an accuracy of 0.06*F.

Temperature Difference - Between the tower levels of 33, 75 and 200 f t, delta temperature
values are determined from the separate dry bulb temperature sensors. In view of radiation
and recoeding device errors common to both temperature sensors, the delta temperature
system has an accuracy of at least 0.12 F.

<'oint - An EG&G Model 440 dew point hygrometer records dew noint temperatures in the
'ge of O' to 100 F. The accuracy of this sensor is 0.7'F..

Rainfall and solar radiation values are not recorded at the site.

Data from this system are recorded by a digital system interfaced with a NOVA 1200 Minicomputer
and peripheral equipment. Wind direction and speed values are additionally recorded by an
analog system. A calibration program for the sensors is in efmt along with an adequate data
reliability program.

The onsite program, in terms of sensor accuracy, calihr t int,ervals, and recovery rate, meets

0)
standards required in Regulatory Guide 1.23. D . r.#

a) a) R -~n
o- - y k, JsJ~f
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To provide relative concentrations (X/Q) and deposition (D/Q) values for the site, the staff used
the joint frequency distributions of wind speed and direction by atmospheric stability class
collected onsite between June 1974 and May 1975. Wind speed and direction were measured at 75
feet, while atmospheric stability was derived from the vertical temperature difference between
200 and 75 feet. Data recovery was 96%. Using the wind-height power law relationship (Smith,
1968), the 75-foot wind speeds were amended to reflect 33-foot winds.

In evaluating these atmospheric transport and dif fusion characteristics, the staff used a '' Straight-
Line Trajectory Model," as described in Regulatory Guide 1.111- Methods for Estimating Atmospheric
Transport and Dispersion of G3seous Effluents in Routine Releases from Light-Water Cooled Reactors.
Continuous releases only were evaluated and all releases were assumed ground level. The calcula-
tions also included an estimate of maximum increase in calculated relative concentration and depo-
sition due to recirculation and stagnation of airflow not considered in the straightline trajectory
model. If non-continuous releases are identified, the staff will evaluate them in a manner similar
to evaluation for compliance of light water reactors to Appendix ! of 10 CFR Part 50.

Due to poor data recovery, Project Management Corporation has not been able to provide one full
year of joint frequency wind and stability data as recommended by Regulatory Guide 1.23, i.e.
wind speed and direction measured at 33 feet, vertical temperature difference measured with the
lower sensor at 33 feet, and data recovery of at least 90%. However, Project Management
Corporation has provided data collected concurrently over a 1 1/2 month period based on 1) 75-
foot winds, 200-75 foot vertical temperature difference, and 2) 33-foot winds, 200-33 f act
vertical temperature difference. Both data sets produce comparable annual average X/Q values
when the 75-foot winds of the first data set are amended to reflect 33-fcot winds. PMC will
continue to provide concurrent data so that this comparison may continue.

6.1.4 Ecological

6.1.4.1 Aquatic

The baseline program began in March 1974 with the main purpose of identifying biological communi-
ties, their spawning babits and the presence of rare and endangered species. Sampling transects
and locations according to biological type are shown in Figure 6.3 (ER, Fig 6.1-1 through -9).
Sampling schedule is given in Table 6.2 (ER, Tab 6.1-1), and methods and frequer.cies in Table 6.3
(ER, Tab 6.1-2).
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TABLE 6.2 Aquatic Baseline Sampling Schedule (a)
(ER, Table 6.1-1)
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Table 6.3 Biological Sampling Methods for the Aquatic Baseline Survey
(ER, Table 6.1-2)
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Preconstruction-construction monitoring was initiated in March 1975. It would emphasize limno-
logical studies. Linnological studies would involve 2-month exposures of artificial subrtrates
in triplicate 'o id entify species and relative densities of benthic organisms. Ponar grab samples
would be used for t iomass and species diversity deteminations of the benthos. Ponar grabs also
would be used to classify substrate type. Planktor comunities would be monitored indirectly by
employing the in situ 14e uptake method, giving an evaluation of primary productivity in the
system. The limnological study for the construction phase is sumar12ed in Table 6.4 (ER,
Table 6.1-4).

The applicant states that fish are able to avoid areas of excessive siltation and turbidity.
Neither chemical nor thermal impacts are anticipated from construction activities; therefore,
fish monitoring is not planned during construction (ER, Sec 6.1.1.2.2 and Arn I, Part II, C20 a j
C21).

In general, the staff finds the overall baseline and construction monitoring adequate.' The staff
would require the applicant to conduct a detailed monitoring program, to start 2 years before
plant operation, including the following: location of sampling transects, frequency of sampling,
sampling methodologies and analyses to be used. The proposed monitoring program should be submitted
to NRC at least 6 months prior to its initiation.

6.1.4.2 Terrestrial

Threatened or unique species and/or communities discovered during baseline operations have been
mapped for future reference.

Monitoring during preccnstruction-construction calls for identifying " critical ecological eierents"
by means of the baseline study as defined in Table 6.5 (ER, Table 6.1-5). The applicant plans to
provide the plant construction manager maps and photographs showing the location, of critical
elements so that they may be avoided during construction. Semi-annual inspectioM of species and
comunity locstions are planned. In addition, spring, sumer, and fall-winter inventories of
waterfowl and shorebirds would be made (ER, Am I, Part II, B3).

The staff finds the preconstruction-construction monitoring acceptable providad that results from
the terrestrial ecology baseline study are used to define the " critical ecological elements" and
that contractor activities are monitored to assure that sufficient protection is provided for
critical terrestrial resources (section 4.6.1).

6.1.5 Chemical and Physical

During the baseline program (March 1974 through May 1975), sampling was done at three transects
in the river (Figure 6.3). Measurements were scheduled (Table 6.2) for parameters identified
in Table 6.6 (ER, Table 6.1-2).

In March 1975, TVA began the preconstruction-construction effects monitorirg program which was
based primarily on a continuation of many features of the baseline program. This program was
reviewed and revised in January 1976 to reflect a more comprehensive site specific construction
effects monitoring program. Under the revised program, TVA plans to collect physical / chemical
data by sampling at CRM 17.9, upstream from the site, CRM 15.4 and CRM 14.4, both downstream from
the site (Fig. 6.4) (ER Fig. 6.1-11). Samples for general water quality surveys will be collected
once during January, then monthly during the period March through October, and these will be
analyzed for temperature, dissolved oxygen, pH, conductivity, alkalinity, nitrogen (organic,
aminonia, and nitrate-plus-nitrite), phosphorbs (total and filterable), chemical oxygen demand,
total organic carbon, solids (suspended and dissolved), turbidity, and color (true and apparent).
Measurements for temperature, dissolved oxygen, pH, and conductivity will retlect a complete
vertical profile rather than data at specified depths. Add;tional samples will be collected at
CRM 17.9 and CRM 14.4 during the months of January, April, July, and October for the determination
of biochemical oxygen demand, fecal colifom (surface samples only), sulfate, silica, chloride,
cadmium, copper, chromium, lead, mercury, nickel, zinc, iron (tohl and filtuable), sodium,
potassium, calcium, magnesium, hardness, and manganese (total and filterable). Samples for
suspended solids and turbidity analysis will also be collected in sloughs and creeks that drain
the construction area on a monthly prescheduled basis and during periods of heavy rainfall
(0.3 inches per hour or 1.0 inches or more during 24 hours). The construction effects monitoring
will be further complemented by the effluent monitoring program required for the NPDES permit
(ER, Sec. 6.1.1.2.1 Am 6). The construction effects monitoring program will be subject to periodic
review by the TVA technical staff and will be revised as needed on detection of adverse impacts
and/or major changes in the stages of construction activities.

lma716
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TABLE 6.4 Construction Effects Limnological
Monitoring (ER Table 6.1-4)

Dredge Samples - 10 Samples Primary Productivity
Artificial Substrate for Per Substrate by Ponar for (in situ Cl4 Uptake)

Benthos - Triplicate Benthos and Sediment Analysis DuplicatHa~mples Each Depth
Barbecue Saskets for Particle Size (Months Sampled - March

Sta tion (Two Months Exposure) Determina tion through October) Sutmiarine Photometer
(CRM) Baskets In Baskets Out (Months Sampled) (Depths Sampled) (s Li@t Penetration)

14.4 Ma rch May March, May, July, September Surface,1, 3 and b, if Frequency and depth
possible are the same as

primary productivity
monitoring

May July
July September
Septv,nber November

15.4 Same as Same as ;RM 14.1 Same as CRM 14.4 Same as CRM 14.4
CRM 14.4

17.9 Same as Same as CRM 14.4 Same as CRM 14.4 Same as CRM 14.4
CIN 14.4

19.0 Same as same as Cri 14.4 hane hone
CRM 14.4

TABLE 6.5 Terrestrial Baseline Monitoring Surrary
(ER TTble 6.1-5)

Samling Sampling Sampling
Parwneters FreqJency Me th od Location Statistics and Analyses

Floris ti c Monthly surveys General floristic Entire site Presence or absence of
Survey (March through survey species in various

Septert>er) habitat types.

Vegetative Three surveys Point-centered Twelve Identificatt or. of ground
Ground Cover (Spring, surtner circular 0.01 acre ccrruni ties cover and shrubs. Calcula-

and fall) quadrants. tions to detemine relative
frequency, density and
importance values.

Woody One survey Nested circular Twelve Identification of o erstory

Vegetation (Supuner) plots (0.1, 0.05 and ccrmuni ties species. Calc /4t cis toi

0.01 acre) for trees , determine relat < oensity,
saplings and woody basal area and frequency.'

unde rs tory , Also determine importance

res pe cti vely . value, site inden, produc-
tivity. merchantable tieer
by species, size class and
qu ali ty.

Mansnal Five times per Live trapping and 5 grids and Species identification, vigor,

S urvey year (March , May, snap trapping of 6 transects sen. weight, species fluctuation
August , October, small marvnals. and habitat preference. Calcula-

and Deceeer) Direct observation tions to determine relative
and secondary signs population estimates or trap
such as dens, scats night indices.
and tracks.

Avi f auna Quarterly Direct observations, Eleven carin ni- Species seasona* utilization,u
Survey (to include calls and songs while ties and edge annual fluctuations , relative

major seasons conducting walking areas abundance and species diversity
and migratory surveys during mig *a- of residents.
pe rt ods ) tory periods and

systematic eser-
wations on permanent
t ransects .

He rpetof auna Two surveys Direct observations General search SDeCies identif1 Cation and
Survey (late spring and of entire site relative abundance,

mi d-s ummer)

"~
-7 1 / 1
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TABLE 6 E Sampling Methods for the Aquatic Baseline Survey
Physical and Chemical (ER, Table 6.1-2)
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TABLE 6,6 (Concluded)

P a r aat t e r SaQniF regaench seejilinq 4thod Ana lyses

sf 0M4T

Particle size and Once each en t h during rollection by dreece (1) pertule stie deter.
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The precons uction-construction effects monitoring program is separate from the preoperational
monitoring rogram. The latter will be designed and implemented two years prior to the scheduled
fuel loadirj and will be based on details of the final plant design and environmental data avail-
able at that time.

The staff's opinion is that the preconstruction-cons > ruction pregram is adequate. The staff
would require the applicant to sutmit a .nonitoring 'chedule supporting the aquatic ecology program
outlined in Section 6.1.4.1 t.vo years before plant -peration.

6.1.6 Socioeconomic

The socioeconomic impacts of construction and operation discussed in Chapters 4 and 5 could be
appreciable if not addressed with appropriate community planning. Growth policies of the poten-
ially affected areas need to be established and activities undertaken to manage growth. Such
actions might include anactment of ordinances relating to zoning, expansion of municipal / county
capital facilities, or working with state / federal agencies on jointly sponsored projects such as
highway safety and road improvement. The most desirable way to carry out this planning activity
is with some type of information feedback system that tells how many new workers are moving into
the area, where they are locating, what type of residential accomodations they are using, and
their family makeup. With this information, combined with background data on normal growth in
the area and capacity utilization of current facilities and staff, the affected units of govern-
ment can make enlightened plans to accomodate or control growth effects related to the construc-
tion and operation of the CRBRP and other projects.

To assist the affected communities, the staff recomends that the applicant be required to conduct
surveys of its construction work force, as described in Section 6.1.6.1, and submit appropriate
reports (Section 6.1.6.2).

6.1.6.1 Primary Work Force Surveys

On a periodic basis the applica1t shall determine certain demographic-sociological data on the
primary work force. The primary work force is taken to mean construction labor, onsite construc-
tion managemnet, and onsite (0ak Ridge vicinity) ERDA, TVA, and PMC staff working essentially
full time on the project. The data shall be recorded quarterly during the construction period
and annually for the first three years of operation.

The desirable data would be family com m ition, place of residence, type of housing, length of
time at current address. previous adr ress, length of time at previous address, number and grades
of school age dependents, and occupa. ion. If the applicant feels that these specifi; data would
be difficult to obtain or that the .requency af recording and reporting the data is inappropriate,
the staff recommends that an alter ative program providing essentially the same type of informa-
tion on a timely basis be submittLi to the staff for review.

6.1.6.2 Reporting

The staff recommends that the reports of each survey be submitted to the NRC staff and the major
authorities in the affected areas within 3 months af ter the conclusion of each recorded period.

6.2 OPERATIONAL

6.2.1 Hydrological

Preoperational programs would be reviewed for application to the operational phase. A brief
monitoring effort may be adequate to establish the dimensions of the thermal plume. According to
the modeling results (Section 5.3.2.1), a number of close-in sampling stations would be needed.
The work would be a part of the physical and chemical monitoring (Section 6.2.5).

6.2.2 Radiological

The preoperational program would be reviewed by the staff prior to operation.

6.2.3 Meteorological

'he program basically would be a continuation of the preoperational effort. The essential elements
e included in Sectior. 6.1.3.

,
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6.2.4 Ecological

An operatio<ial aquatic monitoring p ogram is described in Section 6.2.5.4 and 6.2.5.5 of the ER,
but a detailed program subject to staff approval may be regt. ired at the operating firense stage.

The applicant outlined a tentative terrestrial program for assessing the impacts of increased
relative humidity, icing, and cooling tower drift (ER, Sec 6.2.5.1, 6.2.5.2 and 6.2.5.3). If

icing occurs, aerial photography would be used to establish the extent of accumulation and
damage; subsequently, plots would be established in the area and periodically evaluated. No
finn commitment was made as to relative humidity and drift; however, an operational program may
be required, subject to staff approval, at the operation licensing stage.

6.2.5 Chemical and Physical

Waste streams originating within the plant will be monitored in accordance with the operational
NPDES permit. Receiving water quality monitoring programs will be implemented as necessary to
correspond with the requirements of the NPDES pemit and the results of the preoperational
monitoring program (ER 6.2.2 Am 6).

6.2.6 Socioeconomic

The program conducted during construction shou!d be continued during the demonstration period at
a level to be specified at the operating license stage.

6.3 RELATED PROGRAMS AND STUDIES

Air quality measurements in the vicinity of the site are the responsibility of the Tennessee
Department of Public Health, Division of Air Pollution Control. The department makes quarterly
reports of ambient air quality data taken at Oak Ridge, Clinton, Harriman, and other stations
throughout the state (AIR). Emissions to the atmosphere in the regirn of the site are subject
to existing State regulations.

The Atmospheric Turbulence and Diffusion Laboratory of the National Oceanic and Atmospheric
Administration, located in Oak Ridge, has done extensive research into air quality problems of
eastern Tennessee. Information regarding their research efforts is available from the Laboratory
(Hanna, et al,1970; Hanna,1972; Hanna,1974; Culkowski,1970; Culkowski, et al,1974).

The Oak Ridge National Laboratory has in progress several types of ecological, water and radio-
logical programs in the general area of the CRBRP site. The ORNL annual progress reports and
annual ERDA environmental monitoring reports contain the findings. The TVA Water Quality and
Ecology Branch routinely measures water quality throughout the Tennessee Valley and makes the
results available to the public.
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7. ENVIRONMENTAL IMPACTS OF POSTULATED ACCIDENT 3

7.1 PLANT ACCIDENTS INVOLVING RADIDACTIVE MATERIALS

A potential impact from the operation of the CRBRP is that associated with accidents which might
occur during the plant's lifetime. Therefore, the applicant has submitted a Preliminary Safety
Analysis Report which provides a preliminary analysis and evaluation of the design and performance
of structures, systems and components of the CRBRP, including assessments of postulated accidents.
The objective of the staff's safety evaluation is to detennine whether the risks from normal
operations, from transient conditions anticipated during the life of the plant, and from postu-
lated accidents are acceptable. The staff, in order to perform its environmental assessment of
possible accidents, has used the information provided in the PSAR, the ER, other LMFBR-related
source material, and its own experience and expertise in LMFBRs and LWRs.

The Commission's regulations require that an applicant design, manufacture and operate the plant
to minimize the likelihood of postulated accidents. To this end, a quality ass Jance program is
used to establish the necessary high integrity and reliability of the reactor system and other

-

plant systems and components that would prevent or control accidents.

Protection systems that place and hold the plant in a safe condition are provided should incidente
or malfunctions occur and cause deviations from acceptable operating conditions. Notwi ths tandi ng
this, the conservative postulate is made that serious accidents could occur, and engineered
safety features are installed to protect the public by mitigating the consequences of highly
unlikely accidents. These measures are intended to assure that the design features of the CRBRP,
including those stemming from the inherent characteristics of an LMFBR, are such that the plant
is not likely to experience damaging faults and, if accidents should occur, their consequences
will be safely controlled. For example, the primary coolant is sodium which becomes highly
radioactive and, in addition, will burn readily in air. Consequently, the equipment containing
this coolant is housed in inerted, well-shielded cells, with the intention that if a leak occurs,
any resulting sodium fire will be limited by the low oxygen level, and the sodium and combustion
products will be contained in the cells.

The procedures employed in the design and review of the CRBRP are comparable to those employed
for LWRs. For example, the rigorous design codes and standards applied to LWRs are applied to
the CRSRP; in some circumstinces additional standards are employed such as, for example, on
components which experience higher service temperatures. Design criteria appropriate to the
CRBRP have been developed which are analogous to and based on the General Design Criteria for
wdter-Cooled nuclear power plants.

Because of measures such as these, occurrences that may be anticipated during the plant life are
not expected to exceed specified acceptable limits or result in substantial releases of radio-
activity. Similarly, design basis accidents have been established and their consequences are
required to be safely mitigated.

In the staff's safety review, conservative assumptions are used in the calculation of doses from
the various design basis accidents. For the staff's site safety evaluation, extremely conserva-
tive assumptions are used for the purpose of comparing calculated doses resulting from a hypo-
thetical release of fission products from the core to the siting guidelines given in Part 100
of the Commission's regulaticns.

Realistically computed doses that would be received by the population from tr?se postulated
accidents would be significantly less than those conservatively calculated potential doses to be
presented in the Safety Evaluition. The Comission issued guidance to applicants on September 1,
1971, requiring the consideration in environmental reports of a spectrum of accidents with assump-
tions as realistic as the state of knowledge permits. This guidance has since been supplemented
in the case of LWRs, including a specification of the events to be considered and the assumptions
to be used in assessing their consequences. The applicant's implementation of this guid -ce in
the CRBRP is contained in the ER (Section 7 and Appendix B). The staff's detailed analysis of the
consequences of severe accidents is to be presented in the SER. Only a sumary of these analyses
and the major conclusions are given in this report.

)
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7.1.1 Classification of accidents

The applicant's environmental report has been evaluated, using accident assumptions and guidance
similar to those issued for LWRs. Nine classes of postulated accidents and occurrences with
consequeaces ranging in severity from trivial to very serious were identified by the Commission.
In general, accidents in the nigh potential consequence end of the spectrum have a low occurrence
rate and those on the low patential consequence end have a higher occurrence rate. Table 7.1
lists the nine general classes as outlined in the guidance of September 1,1971 together with
analogous events in the CRBRP. The staff's selection of postulated accidents for the CRBRP was
based on a eeview of the applicant's submittals and the staff's independent analyses and
evaluations.

The occident categories (Classt.s 1-9) in Table 7.1 were organized so as to enable an assessment of
the consequenca of the r.ost severe type of accident within any one class. Specific examples of
events in eaca category have been selected by the staff, and their consequences are shown in
Table 7.2.

The events in Classes 1 and 2 represent occurrences which are anticipated during plant operations;
and their consequences, wtich are very small, are considered within the framework of routine
effluents from the plant. Except for a limited number of fuel failures, the events in Classes 3
througl 5 are rot anticipated during the plant lifetime. Accidents in Classes 6 and 7 and small
accidents in Class 8 are of swilar or lower probability than accidents in Classes 3 through 5 but
are still possible. The probability of occurrence of large Class 8 accidents is very small. To
support this conclusion, the applicant has provided substantial analyses of postulated accidents,
including failure mode and effect analyses of both the reactor shutdown and decay heat removal
systems, as well as a number of other analyses relating to the probability of potential accidents
that might involve large releases of radioactivity. The applicant has committed to continue to
pursue an extensive desien review and .'esearch and development program to assure that the likeli-
hood of accidents is made low, as tce design progresses.

The postulated occurrences in Class 9 involve sequences of successive fail. ;.nat are considered

to be less likely than t%se required to be considered in the design bases of protection systems
and engineered safety features. Their consequences could be severe. However, as with LWRs, the
probability of their occurrence is to be tade acceptably low. This is accomplished by means of
multiple physical barriers, quality assurance for design, manufacture and operation, continued
surveillance and testing, cnd conservative design.

In establishing the boundary between accident sequences that are to be within the design basis
envelope (classes 1-8), anu hence for which engineered safety features are provided, and accidents
that may reasonably be assign.1 to that residuum for which no further protective features are
normally necessary (class 9), the NRC stcff in the past has used the safety objective that the
risk to the public from all reactor accidents should be very small compared to most other risks
of life, :uch as disease or natural catastrophe. The staff believes this safety objective is
met by requiring a design basis accident envelope that extends to very unlikely postulated acci-
dents, with the objective that there be no greater than one chance in one million per year for
potential consequences greater than 10 CFR 100 guidelines for an individual plant.

In the case of CRBRP, the staff has concluded that the design should assure the capability to
minimize the risks associated with core meltdown events to an extent comparable to LWR designs.
To ensure that the probability of core melt and disruptive accidents is low, emphasis is being
placed on the prevention of conditions which could lead to such accidents. To help ensure that
this is ncocplished, the staff is emphasizing and requiring the achievement of an adequate
degree of diversity, redundacy and reliability in key safety features and aspects of the design.
Examples cf such measures include the following accident prevention requirements:

1. At least two independent, diverse, and functionally redundant shutdown systems.

2. M least two independent, diverse, and functionally redundant decay heat removal
systems.

3. Means to detec t fuel subaasembly faults, to cope with these faults, and to protect
against progrcssive subassembly fault propagation.

4. Initial ano continuing assurance of a high degree of integrity of the heat transport
system.

5. Frotection of the containment system from the effects of sodium releases in the
equipment cells, particularly those U lls containing the main heat transport system
equipment. 3mq __
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TABLE 7.1

CLASSIFICATION OF POSTULATED ACCIDENTS AND OCCURRENCES

NO. OF EXAMPLES
CLASS DESCRIPTION (9/1/71 LWR GUIDANCE) CRBRP EXAMPLES-GENERAL

1 Trivial Incidents Small spills Single seal failures,
Small leaks outside minor soditm leaks
containment

2 filsc. Small Releases Spills IHTS valve, seal leaks,
Outside Containment Leaks and pipe breaks condensate storage tank

valve leak
Turbine Trip / Steam
venting

3 Radwaste System Failures Equipment failure RAPS / CAPS valve leaks
Serious malfunctiun RAPS surge tank failure
or human error cover gas diversion to

CAPS
Liquid Tank leaks

4 Events that release Fuel failures durir.g Loss of hydraulic hold-
radioactivity into the normal operation, down
primary system Transients outside Sudden core radial move-

expected range of ment
variables Maloperation of Reactor

Plant Controller

5 Events that release Class 4 & Heat Ex- Class 4 & Heat Exchanger
radioactivity into the changer Leak Leak *
secondary system

6 Refueling accidents Drop fuel element Inadvertent floor valve
insiJe containment Drop heavy object opening

onto fuel Leak in CCP in EVTM
Mechanical malfunction Drop of fuel element
or loss of cooling in Crane impact on head
transfer tube

7 Accidents to spent Drop fuel element Shipping cask drop
fuel outside con- Drop heavy object onto EVST/FHC system leaks
tainment fuel Loss of forced cooling

Drop shielding cask-- to EVST
loss of cooling to
cask
Transportation
incident on site

8 Accident initi& tion Reactivity transient 5-G leaks
events considered in Rupture of primary Steamline break
design-basis evalu- piping Primary Na storage tank
ation in tne Safety Flow dec. ease-Steam- failures
Analysis Report line break Cold trap leaks

Rupture of primary
piping

79A nG1
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TABLE 7.1 (Continued)

CLASSIFICATION OF POSTULATED ACCIDENTS AND OCCURRENCES

NO. OF EXAMPLES
CLASS DESCRIPTION (9/1/71 LWR GUIDANCE) CRBRP EXAMPLES-GENERAL

9 Hypothetical sequences Successive failures Successive failures
of failures more severe of multiple barriers of multiple barriers
than Class 8 normally provided and normally provided and

maintained maintained **

*

The CRBRP has a closed cycle secondary heat transpert system which separates the primary
coolant from the power conversion system. Class 4 failures and coincident heat exchanger
leaks therefore do not result in a significant release to the environment.

" Class 9 accidents are not included in the design basis of the plant protection system
and engineered safety features. However, the staff has determined that the plant should
include capabilities to reduce the risks associated with a spectrum of events in this
category (see Sec. 7.1.1).

IHTS = Intermediate Heat Transfer System
RAPS = Radioactive argon processing system (purifies contaminated core gas)
CAPS = Cell atmosphere processing system
EVST = Ex-vessel storage tank (in spent fuel)
FHC = Fuel handling cell
SG = Steam generator
EVTM = Ex-vessel transfer machine (for fuel handling)

7}h l {h - {9'
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TABLE 7.2

SUMMARY OF RADIOLOGICAL CONSEQUENCES OF POSTULATED ACCIDENTSN
ESTIMATED DOSE TO

ESTIMATED DOSE AT POPULATION IN 50 MILE
SITE B0VN3ARY (REM) RADIUS (MAN-REM)

CLASS EVENT IN 2 HR. (DURATION 0F ACCIDENT)
~

1.0 Trivial Incidents 2f 2f
2.0 Small releases outside 2f y

containment
3.0

3.1 h.elure of liquid waste 0.001 < 0.04
storage tank

3.2 Rupture of RAPS surge and delay 0.2 32
tank /3

4.0 Eventsthatreleaseradjdgactivity < 0.001 < 0.04
into the primary system

5.0 Events that release radioactivity < 0.001 0.08
into secondary system (thyroid)

6.0 Refueling accidents inside
containment

6.1 Inadvertent floor valve ope,ning < 0.001 < 0.04
reactor port plug removed 2/

Dropoffuelasg!gmbly in < 0.001 < 0.046.2
loaded posittort

7.0 Accidents to spent fuel
outside containment

7.1 Loss of Forced Cooling to EVTN 0.012 1.3
(thyroid)

e rupture @ pump 0.5 (whole body) 197.2
EVSTpiglsuctiort 0.4 (thyroid) 14

7.3 Shipping cask drop 0.007 2.6
(thyroid)

8.0 Accident initiation events 0.007 2.6
considered in design basis (thyroid)
eva!uation in the SAR

8.1 Steam-Generator tube rupture < 0.001 < 0.04

8.2 Steam line break < 0.001 < 0.04

8.3 Large primary system rupture 0.005 0.6
(does not result in core (whole body) (whole body)
disruption) 0.002 04

(thyroid) (thyroid)
0.020 4

(bone) (bone)

8.4 Sodium cold trap fireY 0.003 25

(bone)

8.5 SitesuitabilitysourceterM 0.1 28
(whole body)
1.0 183
(thyroid)
1.2 . 13'

(bone)
0.2 37
(lung)

4
9.0 Hypothetical sequence of 01 x 10

f r ore severe than (whole body)
70.6 1.0 x 10

(thyroid)
60.35 6.3 x 10

(bone) 71.6 x 70
fjung) rm w3 ., 9
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TABLE 7.2 (Cont'd)

Footnotes to Table 7.2

E e doser calculated as consequences of the postulated accidents are based on airborne trans-Th
port of radioactive materials resulting in both a direct and an inhalation dose. The staff's
evaluation of the accident doses assumes that the applicant's environmental monitoring program
and appropriate additional monitoring (which could be initiated subsequent to a liquid release
incident detected by in-plant monitoring) would detect the presence of radioactivity in the
environment in a timely manner such that remedial action could be taken if necessary to limit
exposure from other potential pathways to man.
These releases are expected to be in accordance with Appendix I for routine effluents, (i.e.,
3 mrem per year to the whole body from liquid effluents and 5 mrem per year to the whole body
from gaseous effluents).

U e RAPS surge and delay tank is conservatively assumed to fail instantaneously. This accidentTh
was selected to bound the failures that might occur in the systems processing the CRBRP cover
gas. It is assumed that the cell housing the tank will leak at 100 v/o per day. During the
Commission's safety evaluation, the staff will assure that the plant criteria are consistent
with that assumption.

IAssumed fuel failures; the primary system is effectively isolated from the steam generators
by the intermediate heat transport system. Consequently, releases are generally insignificant.

NAfter 30 days shutdown, a reactor port plug is assumed to be inadvertently opened or not
properly closed and 100% of the reactor cover gas is released directly to the environment.
Cover gas activity is based on operation with 0.5% failed fuel.

6f vent is assumed to occur 87 hourt after shutdown and the noble gas and iodine gap activity ofE

two fuel assemblies is assumed to leak directly to the environment at a rate of 8.6 x 10-5 %
per day. The gap activity is assumed to be 1% of the total fuel assembly inventory.

7l ent is assumed to occur 87 hours after shutdown. Noble gas and iodine activity equal to 3%Ev
(gap activity plus partial melt) of the total fuel assembly inventory is assumed to leak
directly to the environment at a rate of 0.02% per day.

8/ ailure is assumed to lead to combustion in a de-inerted cell which releases an aerosol (70F

pounds of sodium) directly to the environment. Radioactive concentrations in the aerosol are
based on end of life (30 year) coolant activity based on operation with 0.5% failed fuel.

U n aerosol containicq 30 pounds of sodium is assumed to be generated from combustion in theA
cell. The iodines and volatile solid fission products concentrations in the aerosul are
assumed to be a factor of three higher than in the sodium pool. All of the aerosol is assumed
to be airborne in containment where it leaks to ae environment at a rate of 0.032% per day.

$ e source term inside containment is assumed to consist of 100% of the noble gases, 25% ofTh
the halogens,1% of the solid fission product inventory and 1% of the core plutonium inventory.
This source term is judged to be suitably conservative for purposes of site evaluation, in
accordance with the requirements of 10 CFR 100. The RCB is assumed to leak at a rate of 0.032%
per day. The X/Q value used was determined from onsite meteorological data at the 50% proba-
bility level. plutonium dose factors were taken # rom Regulatory Guide 1.109.

bThis category generally applies to accidents which have a lower probability of occurrence than
design basis accidents. The applicant and the staff have independently examined a spectrum of
possible events leading to core disruption (see Section 7.1.3). Both have analyzed a range
of consequences that might be associated with such events. The staff concluded that subsequent
release of radioactive materials could be that resulting from long-term melt through (no large
initial source) as well as from energetic disassembly of the core (large initial source). The
event analyzed herein is one which involves a very large initial release. Specifically, an
accident is postulated which results in a core release of 100% of the noble gases and volatiles,
10% of the solid fission product inventory and 10% of the plutonium inventory. In this sce-
nario, the volatiles, including nalogens, are reduced to 10% of the core inventory and the
solid fission products and fuel are reduced to 1% of the cor? inventory during passage out of
the reactor vessel and inte the outer containment building. Containment leakage is taken as
proportional to the square root of the pre m re for 24 hours, at which time containment integ-
rity is assumed to be lost and all airborne materia s released to the environment. No air
cleanup systems are assumed to operate during this period, but aerosol depletion due to fall-
out is assumtd to occur. Consistent with the scenario, plutonium dose factors for a 0.5 y
particle size are used during the 2 hour exposure following the accident, but dose factors for
5.0 u particle size are used for the release after containment failure at 24 hours. These
particle sizes are derived from the HAARM-2 fallout calculations. Note that the cited site
boundary doses are for the first two hours after core disruption. It is presumed that protec-
tive measures could be taken on behalf of individuals at that location prior to the release
that was assumed to occur 24 hours af ter core disruption.
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These requirements were comunicated to the applicant in a letter dated May 6,1976. This letter
is reproduced in its entirety as Appendix !. The staff is of the opinion that these requirements
can be met. A number of illustrations of the features reinforcing the staff's opinion that the
above five accident prevention requirements can be met are given in the folloying paragraphs.*

The applicant must provide a design such that the probability of accidents leading to severe core
damage or substantial releases of radioactivity is very remote. To illustrate, it is expected that
once or twice during the plant lifetime all offsite power will be lost. When this occurs, power to
main heat transport system pumps is lost, resulting in a loss of normal coolant flow in the core.
The reactor is shutdown but decay heat is generated and must be removed if damage to the fuel is to
be prevented. Because of the importance of effective decay heat removal, the CRBRP design will
include redundant and diverse Residual Heat Removal Systems (RHRS) for dissipation of reactor decay
heat. The RHRS consist of redundant Steam Generator Auxiliary Heat Removal Systems (SGAHRS) and a
diverse Direct Heat Removal System (DHRS). The SGAHRS performs its functions using two subsystems -
short and long tem heat removal subsystems. Each of these subsystems provides redundant decay
heat removal paths. For example, for short tem decay heat removal, redundant Auxiliary Feedwater
Systems (AFWS) with diverse motive power will be provided. Even if a failure were to occur in one
component of the AFWS, sufficient decay heat removal capability will still be available. To
further assure that the probability of AFWS failure is extremely low, diversity of design and
selection of high quality components are also provided. For example, one AFWS train includes a
100% capacity steam driven pump and is powered by batteries; the other incluces two 50% capacity
electric pumps and is powered by diesel generators. Furthermore, for both short and long term
decay heat removal, a diverse system (DHRS) will be required to be available for use in decay heat
removal on an emergency basis, if needed.

Another illustration of plant features designed to reduce the probability of accidents leading to
severe core datage is the dual shutdown system. Two distinct shutdown systems are provided,
namely, the primary system which is spring assisted and the secondary system which is hydraulicaily
assisted. In order to reduce the probability of common-mode failures, the two systems are designed
to provide diversity in their latching mechanisms, couplings, number of absorber pins, enrichment
of absorber material, and many other features. The two systems are redundant in that either system
alone is designed to be capable of shutting down the reactor during extreme conditions, such as the
Safe Shutdown Earthquake (SSE) (extremely unlikely fault). No electrical or other external power
is required for a scram of any control rod. The staff considers it feasib' y use of the dual
system, to reduce the probability of scram failure to a level consistent w.cn the requirement of
excluding CDAs from the design basis. The current dual system, which is under review, appears to
have the potential to comply with the requirement.

The heat transport syster is another feature in which the applicant has designed for a high level
of integrity and for continued assurance of this integrity throughout the operating historv of the
plant. The specifications include stringent non-destructive examination requirements. Tre
material is characterized by high fracture toughness and corresponding large critical flaw size, a
negligible growth rate of postulated defects, and the probability of through-wall growth rather
than the elongation of defects. The system has low stored energy and is monitored by sensitive
leak detection instruments. The staff has concluded that double-ended rupture of the CRBRP
primary cold leg piping (an event t%t could potentially lead to a CDA unless otherwise mitigated)
should not be considered a design t m s event. This conclusion is conditioned on an acceptable
preservice/ inservice inspection program, a material surveillance program, continued research ano
development verifying material degradation processes, and verification of leak detection system
performance. The staff considers it feasible to implement programs to satisfy these requirements.

A final illustration concerns the manner in which the containment system will be protected from the
eitects of sodium releases in the equipment cells, particularly those cells containing the main
heat transport system equipment. Dispersed releases of sodium into these cells could, under
extremely adverse conditions, result in the cell design pressure being exceeded. However, the
staff w'.1 require that the inner cell system and outer reactor containment building hava the
capability to accoccodate a wide spectrum of sodium spray and pool fires coupled with sodium-
concrete reactions in the event that part of the cell liner should fail. The staff considers it
feasible to implement design provisions to satisfy these requirements, such as by increasing the
cell structurai capability, providir.g controlled venting of the cell, and decreasing the cell

*
Radiological health and safety hearings will not be held before mid to late 1977. Those
hearings will include a detailed assessment cf the ability of the CRbRP design structures and
engineered safety features to perform their identified functions. Where the design, structure
or ESF is found deficient, appropriate modifications to the design will be required. The staff
Mieves that the state of technological experience pertinent to LMFBRs is such as to provide
sufficient auurance such modifications, if necessary, can be made.
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oxygen content. To provide a greater degree of accocTnodation against accidental releases of
scaium, the applicant has recertly comitted to increasing the cell design pressure from 10 psig
to 30 psig, and the staff is currently evaluating the safety adequacy of the applicant's proposal.

In addition to the measures to prevent core melt and disruptive accidents, the staff hes concluded
that there should be a low li: elihaod that even such low probability accidents could result in
early containment system failure. Based on evaluations of the CRBR under such accident conditions,
the staff concluded that the containment system should be protected from a core energetic accident,*
core meltdown events and accidental release of sodium.

The staff concludes that feasible courses of action are available that can be implemented to
reduce the probabilities of core disruptive accidents to an acceptably low level. As contained
in the May 6,1976 guidance letter (see Anpendix I), the staff is aware of design provisions
which could be utilized to provide the reqJired containment system protection.

7.1.2 Comparison of probabilities of Class 9 events: LWRs vs. CRBRP

The staff has considered the information available at this time and conducted assessments of very
unlikely accidents and events involving multiple successive failures, particularly those which
may result in core melting or severe core damage (see Table 7.31

A comparison of selected accident sequences with the results of similar sequences analyzed in the
Reactor Safety Study (WASH-1400) provides an additional basis for gaining perspective on risks of
very severe accidents in CRBRP.

For example, the loss of all offsite power for an extended period of time (> 30 minutes) is an
_

event which, for both LWRs and the CRDRP, requires proper functioning of decay heat removal sys-
tems. A probability of occurrence of = 4 x 10-2 per reactor year was assigned for the extended
loss of offsite power in WASH-1400 (cf. Figure I 4-11). In the case of PWRs, the WASH-1400 assess-
ment for failure of the decay heat removal systems following this event, due to a coincident fail-
ure of the Auxiliary Feedwater System (AFWS', is = 1 x 10-4 Thus, the probability of a core
melt due to this accident sequence was assessed to be approximately 4 x 10-6 per year. This
scenario also results in core melt in the CRBRP assuming coincident failcre of the DHRS. The
probability of the CRBRP losing offsite power for over 30 minutes would aio be about 4 x 10 2
per year. Since C98RP AFWS system has design bases and employs components similar to those in
PWRs, it is reasonable to expect that it can be designed and operated in such a manner that the
probability of its failure can be made at least comparable to that in a PWR. In this case, the
probability of a core melt in the CRBRP by this sequence would also be in the range of 4 x 10-6
per year. However, as noted previously, the CRBRP design, unlike a PWR design, will have a
diverse decay heat removal system (i.e., DHRS). The staff concludes that the inclusion of such
a system in the CRBRP further reduces the probability of a core melt by such a seq a rce (i.e.,
failure of decay heat removal).

-

The other general type of failure associated witn a loss of offsite power is failure of the
reactor shutdrwn system.** This event is not predicted to lead to core melt in current genera-
tion PWRs but could do so for the CRBRP and has the potential te cause core disruptive accidents.
However, if the unavailability of the CPCRP shutdown system given loss of offsite power is suffi-
ciently low, this scenario would not contribute significantly to the overall probability of core
disruptive accidents associated with loss of offsite power. If a shutdown system were designed,
constructed, and operated in such a manner that the unavailability of the shutdown system is in
the range of 10-5 to 10-6 per demand, this scenario would contribute only 1% to 10% to the total
probability of core disruption given loss of offsite power. The assessments that have been made
of LWR shutdown systems indicate that they have system unavailabilities in this range. Thus, it
appears that the CRBRP should be ablt to attain an unavailability in this range. Therefore, the
likelihood of a core melt resulting from loss of offsite power coupled with additional failures
would be comparable to that of LWRs.

*

The applicant has appealed within the regulatory process the staff specification of 1200 MJ
(1 MJ = 1 megawatt-second), and has proposed that the specification be changed to 661 MJ.
Although this appeal is still under consideration, and it may be some time before consideration
is completed, the staff believes that either value could be implemented in the design, and that
the basic modes of implementation would be essentially the same in either case. Since the
appeal process has not been completed and the staff specification currently remains at 1200 MJ,
the further accident evaluations are based on the 1200 MJ energy release.

**

As used herein, shutdown system failure means lack of significant negative reactivity insertion
by the control rods on demand.

r-
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TABLE 7.3

GENERAL CLASSES OF EVENTS POTENTIALLY LEADING TO CORE MELTING OR DISRUPTION

Initiating Event Coincident Failures or Conditions

A. Reactivity Transients (1) No Reactor Trip (RT), no
Pump Trip (PT), ramp terminated
at trip point, or

(2) No k!, PT, ramp terminated, or

(3) No RT, PT, ramp continues beyond
trip point, or

(4) No RT, no PT, ramp continues

B. Loss of Heat Sink (1) No PT, no RT, or
Transients

(2) PT, no RT, or

(3) PT, RT (complete loss of
sink only), or

(4) Loss of one loop, no RT

C. Other Unlikely faults

Large Gas Bubble (leads to limited duration reactivity
insertion and channel voiding)

Moderator in the Coolant (leads to limited duration reactivity

insertion)

Assembly Failure and Propagation, no PT

Primary System Rupture (1) PT, ro RT, or

(2) No PT, RT, or

(3) No FT, no RT

Larger than Design Basis External Event (tornado, earthquakes, etc.).

NOTES ON TABLE 7.3

1. Reactivity transients include both anticipated and unanticipated transients - from inadver-
tent red withdrawal at normal speed to hypothesized multiple failures of the rod controller
system. Core melting does not result with those reactivity addition rates unless coincident
failures of the shutdown systems occur. The consequence is an increasing fuel temperature
which, depending on the conditions, may result in fuel failure or hot channel boiling in
times ranging f rom seconds (rapid transient - ten's of cents per second or more) to minutes
or more. Core disruption does not result unless other coincident failures occur.

2. The coircident conditions relate to the type of failure of the reactor protection system
that might be postulated. For example, no RT, no PT might be attributed to a failure of
the sensing devices or multiple electronic failures. PT, no RT might result from a mcch-
anical failure of both reactor shutdown systems.

3. Loss of heat sink transients include such events as a pump failure where of the order of
15 - 20 minutes is available before reactor shutdown is required as well as everts such as
a loss of offsite power where reactor shutdown is required on the order of 8 10 seconds.
The loss of off site power / failure-to-scram event has been considered in depth in contemporary
fast reactor safety evaluations, in part because of the demands for prorrpt shutdown action
and in part because the consequences of this type of event may be more severe than other
core melt accident scenarios.
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While the PWR can accommodate many reactor transients combined with failure of the reactor shut-
down system without core melting, the same is not true of the CRBRP. Partially due to this
factor, the CRBRP includes two reactor shutdown systec.. Multiple and diverse sensing and logic
systems, in conjunction with two separate end diverse reactivity control rod systems, are includej.
The applicant has proposed an extensive reliability engineering and development program to iden-
tify and eliminate potential weaknesses in the design and to assure that shutdown system action
will occur when needed. The applicant argues that these provisions provide a substantially
greater probability (than in LWRs) that the reactor shutdow., system action will function prope-ly
in the event of loss of offsite power or other transient requiring control rod insertion. The
staff has concluded that it 's feasible to achieve the required redundancy, diversity and relia-
bility in the CRBRP shutdown system.

7.1.3 Consequences of Class 9 Accidents

From among the spectrum of events beyond the design bses, the staff has examined various sequences
that lead to core melting and disruption. These evaluations have led to a delineation of the
sequences, forces, loadings, structural be % vicrs, activity releases, etc., associated 91+h such
events in the CRBR design. The staff concluded that some of the accidents analyzed could lead to
energetic disassembly of the core and the production of vaporized fuel, and that these character-
istics must be considered in the design evaluation to ensure that the consequences of Class 9
accidents in the CRBR were made cmnparable to Class 9 accidents in LWRs. Since WASH-1400 indicates
that most LWR core melt accidents do not lead to early containment failure, the staff determined
that the CRBR containment shetad be protectei from accident energetics and large releases of
vaporized fuel, and should al o be protected from early failure dJe to the other nanifestations
of core melt; the staff specified a time of at least 24 hours to maintain contair. ment system
integrity.

TS .taff's study has led to the following grouping of core disruptive acciderts, in the order of
increasing severity of consequences:

I. Primary system remains intact; no major release of radioactive macerials.

II. Primary system initially intact but ultimately fails due to ineffective long term
decay heat removal (of the order of hours or more):

The steel liners in the reactor cavity could fail eithe~ through penetration
of the core debris or due to excessive steam pressure 'from eter released
in heated concrete structures). The reactor cavity a mosphere would be
pressurized (from reaction products and/or sodium vapor) beyond its design
value. Ultimately, the sodium boils off. Outer containment fails due to
overpressurization and/or structural thermM degrajation. Core debris
may continue to penetrate into concrete, ssion products are volatilized,

and released. Consequerces may exceed 10 CFR 10J guideline values.

III. Primary system seals fail due to excessive mechanical and/or thermal loads. Soroe
sodium fuel vapor and fission products are expelled into the head access area.
Longer term consequences as in II above.

IV. Primary system fails due to excessive mechanica.1 loads. Outlet piping (three
loops) fails and sodium is expelled into the reactor guard vessel. Substantial
quantities of fuel, sodium or sodium vapor and fission products are released
to the outer containment. Initial failure of the containment due to these
effects is possible. Longer term consequences as in II above.

The abcve accident grouping is consistent with a spectrum of calculations performed by the staff
for scenarios which included reactivity insertior,s from a few cents to a few dollars per second,
step reactivity insertions, loss of coolant flow, loss of heat sink, and fuel failure propagation.
The steps involved in core disruption were analyzed including direct hydrodynamic disassembly,
such as may arise from reactivity additions caused by loss of coolant flow, recriticality result-
ing from material reentry and melte wn instaoilities, and thermal interactions of fuel and other
materials with the coolant. The applicant nas proposed to incorporate a number of features spe-
cifically designed to minimize the probability of failure of the reactor cavity and containment
(such as through controlled venting of water vapor as may be formed behind the cell liners). The
applicant has also proposed a system fer controlled venting of the reactor containment atmosphere
through filters as a means of reducinc, the likelihood of a large uncontrolled release of radio-
activity. These systems are currently under review by the staff.

.
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Further perspective on the magnitude of the consequences of a large release of radioactive mate-
rial can be gained from the Reactor Safety Study. For the equilibrium core of a 1000 MWe LWR and
the largest release fractions assumed therein, no early (< 1 year) fatalities and only about 1%
and 5% of the latent cancer fatalities are attributable to plutonium and strontium isotopes,
respectively (i.e., the rest are attributable to other fission products). A comparison of the
equilibrium CRBRP core to that assumed in WASH-1400 shows that the inventory of significant fis-
sion products is about three-fold lower in the CR8RP and the plutonium inventory is not signifi-
cantly different. In the event described in Table 7.2, the assumed release to the environment
involved approximately 0.3% of the core inventory of plutonium, which compares with the maximum
value of 0.4% estimated in WASH-1400. Although sufficient information is not available to reach
firm conclusions on the release fractions potentially associated with the spectrum of possible
core disruptive accidents, the release fractions for all isotopes except strontium and plutonium
cannot be more than a factor of two higher since the assumed fractions in WASH-1400 were between
0.4 and 0.9. Since plutonium and strontium were such relatively small contributors to the con-
sequences, even if their release fractions were ten-fold higher, the overall consequences from a
CRBRP accident would not be substantially different from those predicted by the Reactor Safety
Study for LWRs. The above argument, of course, does not account for the sodium which might be
released from the CRBRP. We believe that the release of massive quantities of chemically toxic
sodium, coincident with a core melting event, would not result in significantly greater conse-
quences than those already estimated in the Reactor Safety Study. The consequences of the event
described in Table 7.2 did include the contribution of radioactive sodium which was found to be
minor. Further work will be required and is planned to confirm this assessment. This work
includes sodium fire and material interaction stud'es by the applicant and confirmatory studies
t,y the NRC.

7.1.4 Accidents: Conclusions

The design information and evaluations available at this time have been reviewed. Based on this
review, our conclusion is that the accident risks can be made acceptably low with the incorpora-
tion of the features and requirements in the design as ciscussed above. The staff's safety
evaluation will provide the basis for determining what plant features and R&D programs are accept-
able in this reg M The staff believes it is within the state-of-the-art to design, construct
and operate the CRBRP in such a manner that the consequences of accidets will not be signifi-
cantly different from those already assessed for LWRs. Should our fur Aer reviews indicate that
residual risks are not sufficiently low or that substantial modification. to the plant are required
to meet our safety requirements, the staff will require such changes as dee d necessary.

7.2 TRANSPORTATION ACCIDENTS INVOLVING RADI0 ACTIVE MATERIAL

A recent survey (NUREG-0073) indicates that about 2.5 million packages of radi" active material
are transported within the United States each year. About 1300 of these pack;ges are casks
conta'ning spent fuel. Of the more than 32,000 reports of transpcrtation incidents involving
hazardous raterials that were submitted to the Department of Transportation during 1971-1975, 144
incidents involved radioactive materials and 36 involved release of contents or excessive radia-
tion levels (Grella, 1976). In most cases, releases involved mince contamination. No deaths or
significant injuries due to radiation or radioactivity were experienced. This record is a con-
tinuation of the excellent safety record observed in transportation vf radioactive materials
during the previous 25 years.

The probability of an accident occurring in transportation of hazardous materials by truck is
small--about 1.7 accidents per elllion vehicle miles--and decreases with increased severity of
the accident to about one extra severe accident (cne in which the package containment may be
breached) per L0 billion vehicle miles, and one extremely severe accident per 10 million-million
vehicle miles (WASH-1238). Based on an ass r ed shipping distance of 750 miles, a shipment to or
from the CRERP might be involved in an accident once in about 800 shipments. Assuming the average
nuter of 95 shirnents per year estimated for the CRBRP in Appendix D, an accident might occur
once in abcut 8 years. The frequency of an extra severe transportation accident associated with
the CRBRP fcr these same assumptions would be once in about a million years. Effectively, no
releases of radioactive caterial from transportation accidents would be expected for the lifetime
of the plant.

Primary reliance tor safety in the transport of radioactive material is placed on the packaging
(WASH-1238; 10 CTR Pa rt 71) . Both the package design and the quality assurance exercised in its
manufacture, use and maintenance nust comply with the requirerents of 10 CFR Part 71. The
regulatory standards established by the Atomic Energy Comissior,, predecessor of the Nuclear
Regulatory Conmission, the Department of Transportation and the various agreement states provide
that packaging of radioactive materials shall prevent the loss or dispersal of the radioactive
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contents, retain shielding efficiency, assure nuclear criticality safety, and provide adequate
heat dissipation under normal conditions of transport and under specified accident damage test
conditions (WASH-1238). Thus, a breach in the containment of a package involved in an accident
is unlikely to occur.

Even though a radioactive release due to a transportation accident is unlikely to occur, such an
event could happen. The consequences of such an event should be no worse than those analyzed for
accidents to current shipments of spent LWR fuel (WASH-1238) and proposed shipments of spent M0X
fuel (NUREG-0002).

The CRBRP irradiated fuel assemblies would be producing large amounts of heat and penetrating
radiation after removal from the reactor cor?. They would be stored at the plant for about 360
days to permit these emanations to subside before being shipped in casks to a reprocessing
facility. The cask primary coolant being considered is phenyldiphenyl eutectic, althcugh helium
is a possible alternative (WASH-1535, p 4.5-18). The spent fuel cask is assumed to be designed
to carry cooled assemblies and to be built to current standards with current technology. The
CRBRP fuel would probably be irradiated to greater exposures than typical LWR fuel--100,000
megawatt-days thermal burnup for CRBRP fuel vs about 40,000 megawatt-days thennal burnup for LWR
fuel. Comparison of calculated activities of particular nuclides for LWR and M0X fuels cooled
about 150 days (EPA-520/3-75-023, Table 6) to CRBRP fuel cooled for 360 days (0RNL-4678) indicates
that the activities do not differ by more than a factor of 3 for these fuels. The results of
WASH-1238 would not be much changed by this factor of 3 because the releases in question are so
small to begin with; hence, the analyses and conclusions of WASH-1238 are applicable to accidents
involving spent CRBRP fuel. The spent fuel casks designed to transport spent CRBRP fuel will be
subject to the same regulations in 10 CFR Part 71 that govern spent fuel casks designed to trans-
port spent LWR or M0X fuel. An assumption that a severe accident wou11 not cause a greater
release of radioactive material from a CRBRP cask than from an LWR or MOX cask thus appears rea-
sonable. The environmental impact of an accidental release from an LWR cask is judged to be small
in WASH-1238. Similarly, tne environmental impact of an accident to a CRBRP cask is also judged
to be small.

Unirradiated fuel transportation accident risks are not considered to be significant because of
measures taken to prever.t nuclear criticality and releases of radioactivity in such accidents.
The CRBRP unirradiated fuel assemblies would be shipped in special containers approved by NRC.
These packages would incorporate additional neutron and gama shielding for the high burnup plu-
tonium likely to be associated with the CRBRP fuel. The consequences of accidents to shipments
of unirradiated LWR and M0X fuel are discussed in WASH-1238 and NUREG-0002 respectively. Acci-
dents to shipments of unirradiated CRBRP fuel are expected to have similarly small consequences
because of design similarities.

The CRBRP is expected to produce low radioactivity wastes in the forms of concentrated liquids,
compactible solids, non-compactible solids, meta' c sodium, and sodium bearing components. The
basic approach to management of these radioactive wastes is to render them all into solid forms
for shipment to disposal centers. Of these wastes, shipments of non-compactible solids and
metallic sodium would contain the greatest radioactivities, about 34 Ci and 25 Ci, respectively
(See Appendix D Table 5). The average package contents would be about 0.5 C1 and 1.7 Ci,
respectively.

These packages would most likely be Type A packages, which are not required ta to designed to
withstand accidents, because the most restrictive isotopes in the wastes are categorized in
Transport Group III (see 10 CFR Part 71). For an isotope in this group, if the contents are
greater than 3 C1, a Type B package, which is designed to withstand accidents, would be required
by NRC regulations. An exception has to be made for the presence of Sr-90, which is in Transport
Group II; for isotopes in this group, contents of 0.05 C1 or more are required to be shipped in a
Type B package.

Assuming the wastes are shipped in Type A packages, the package contents are so limited that the
expected environmental impact of an accident is such that no more than 10-6 of the package contents
would be taken into the body of an individual within the vicinity of the accident. If such an
intake occurred, the expected radiological dose would not exceed internationally accepted limits,
assuming a 50-year life expectancy after the intake. A severe accident would be expected to
destroy the shielding effectiveness of the package, but in such a case the package contents are
so limited that the external radiation dose at 10 feet from the unshielded contents would not
exceed 1 rem / hour.

If the wastes are shipped in a Type B package, the environmental impact of an accident is not
expected to involve a radiological dote unless the accident is extremely severe. In such an
event the solid, nun-combustible, unreactive form of the contents and the hardiness of the
package would serve to limit the radioactive rglease, so that the environmental impact 14 small. p . r'g

! |N ^N~| 1 h \J
iu - - ,



7-13

Metallic sodium wastes present as much of a chemical hazard as a radialogical hazard in trans-
portation, primarily because of metallic sodium's hign chemical affinity for water and air.
Accordingly, these wastes must be treated before they are transported and tiey must be packaged
in airtight containers (49 CFR 6 173.206). The environmental impact of an accident is expected
to involve a small radiological dose.

Considering the low probability of a shipment of radioactive material being involved in an accident,
the requirements for package design and quality assurance, the nature and form of the radioactive
material, and the controls exercised over the shipment durirg transport, the staf f concludes that
the risk of radiation injury from transportation accidents involving radioactive material from
CRBRP would be very low.

7.3 SAFEGUARDS CONSIDERATIONS

Safeguards are defined as those measures employed to prevent the thef t or diversion of special
nuclear raterials and the sabotage of nuclear facilities. Spr.ial nuclear material (SNM) is
defined as plutonium, uranium-233, or uranium enriched in the 535 isotope. This section addresses
the potential environmental impacts of the CRBRP resulting from (1) possible acts of sabotage
directed at the CRSRP itself or spent fuel discharged from the CRBRP, (2) possible thefts of SNM
from the CRERP, its associated fuel cycle facilities or transportation links and (3) the measures
which are necessary to minimize the risk of successful acts of thef t or sabotage.

Preliminary to the analysis of potential environment impacts a brie, discussion is in order of
the nature and characteristics, to the extent that they are known, of the th : at to nuclear
facilities. For purposes of the safeguards evaluation in this environmental impact statement, a
discussion of the threat to a facility or SNM can be separated into (1) the likelihood that an
act of saMtage or thef t might be attempted at nuclear facilities and (2) the resources that
would bs utilized in such an attempt.

The possibility that such acts would be directed at a nuclear facility can be examined in the
following manner. The commercial nuclear power industry in the U.S. is in a period of substantial
growth which will result in large numbers of operating reactors. In addition, serious considera-
tion is being given to the widespread concercial use of mixed oxide fuels (MOX) and of breeder
reactors. The effect of these developrients is to increase the rumber of opportunities, at least,
for possible attempts at sabotage or thef t. This fact, tugether with an apparent increase in
terrorist violence it recent years, has caused additional puDlic and Federal attention to be
focused on nuclear material and facilities safeguards. The response by NRC has been to assume
that acts of sabotage and thef'. might be attempted (although there is no conclusive evidence to
sut , ort this assumption) and to require that safeguards capabilities be provided at licensed
facilities.

This leads us then to consideration of (2) above which m . what level of resources should be
assumed in conjunction with the postulated threat. 5tudies have been performed to examine his-
torical data relating to t< rrorist activity.* While very little of these data are applicable to
nuclear facilities, it is apparent that the only known acts of violence directed toward nuclear
facilities were characterized by levels of resources (training, knowledge, violence, etc.) insuf-
ficient to cause danger to the public health and safety. To supplement these data the NRC main-
tains working liasions with other Federal agencies to cbtain any information which might become
available on individuals or groups who could pose a threat to nuclear facilities. To date, the
NRC has no indication of any threat to domestic nuclear facilities that would endanger the public
health and safety.

*
See for example:

(1) "Will Terrorists Go Nuclear?" by Brian Jenkins, presented at the California Seminar on Arms
Control and Foreign Policy; October 1975.

(2) MITRE Corp. , The Threat to Licensed Nuclear Facilities, MTR-7022 (McLean, Va. , September 1975).
(3) P. A. Karber, H. C. Greisman, R. W. Mengel, G. S. Newnan, E. J. Novotny, and A. G. Whi tle,

Anajsis of the Terrorist Threat to the Corrercial Nuclear Industry "Draf t working paper
sumary of findings, ' BDM/W-75-176-TR (Vienna, Va. The CDM Corp. , Septerrber 1975).

(4) P. A. Karber, H. C. Greisman, R. W. Mengel, G. S. Neur.an, E. J. Novotny, and A. G. Whitle.
Analgis of the 1errorist Threat to the Corrercial Nuclear Industry. "Draf t working paper
G upporting appendices,' bDMW73-176-TR Tilienna, Va. The EDM Corp., September 1975).

(5) R. W. Mengel, Analysis of Group Size, BDM/W-75-247-TR (Vienna, Va. The BDM Corp.,
December 1975).
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Even though historical evidence and current " intelligence" fail to reveal any substantive threat
to nuclear facilities, the NRC recognizes the possibility that persons with resources sufficient
to be of concern might attempt to sabotage a facility or steal SNM. Therefore the NRC will
require that the CRER9 be protected against such potentialities.

Current NRC regulations for physical protection do not state explicitly the threat level for
which protection must be provided. Instead, certain specific provisions sL;h as fences, barriers
around vital equipment, access controls, onsite armed guard force, etc., are required. Threat
levels have been implicitly considered in the development of the NRC guidelines for some time
(e.g., Regulatory Guide 5.43. Regulatory Guide 1.17 and ANSI N18.17 " Industrial Security for
Nuclear Power Plants").

NRC is presently considering amendaents to its regulations which might include specified threat
levels. The threat levels would act as a performance objective for the design of physical secu-
rity systems by licensees and as a basis for evaluation by the NRC. In addition, the NRC is
continuing its assessment of the " threat" and future regulations cruld reflect changes in the
prcposed design threat levels. In any event the CRBRP will t+e required to meet all applicable
regulations as well as any additional requirements that the NRC staf f determines are necessary to
provide an adequate level of protection.

7.3.1 Current Safeguards Program Elements

The CRBRP safeguards system will include reasures to deter, prevent and respond to the unauthor-
ized possession or use of significant quantities cf special nuclear materials through theft or
diversion and to sabotage of nuclear materials and f aci!ities. These measures will provide
multiple opportunities to interrupt adversary action sequences, including all of the following
features (1) obvio2s physical security and erployee awareness / motivation measures that serve to
deter adversaries; (2) the capability to detect ary attempt to breach physical security barriers;
(3) an effective internal material control program; (4) arrangements for external assistance; and
(5) contingency plans for recovery of nuclear raterials.

The following functional elements are utilized by the NRC to assure effective icplementation of a
safeguards program:

(1) consideration of the natur e and dimensions of the thrtat in the development of regulatory
requirenents;

(2) irTosition on the applicant of safeguards requirements directed toward countering the threati

(3) licensing activities, including review of safeguards procedures proposed by the applicant,
as required by regulatiCns;

(4) inspestion of safeguards implenentation to ensure adequacy;

(5) enforcement of requirements through administrative, civil, or criminal penalties;

(f;) administrative and technical support for response and recovery;

(7) confirmatory research related to the development and testing of methods, techniques, and
equipment necessary to the ef fective implementation of safeguards;

(8) continuous program review in the light of industrial / technical or social / political changes
to assure that any needed changes are made in these elements.

Title 10 of the Code cf Federal Regulations (10 CFR 70) provides that, with certain limited
exceptions, no person may receive title to, own, acquire, deliver, receive, possess, use, transport,
import, or export special nuclear material without a license. NRC publishes specific safeguards
requirements for materials and plant protection in 10 CFR Parts 70 and 73 and carries out the

following activities to assure effective compliance with the reouirements: (1) prelicensing
evaluation of proposed nuclear activities, including safeguards procedures; (2) issuance of
licenses to authorize approved activities subject to specific safeguards requirements; and (3)
inspection and enforcement to assure that applicable safeguards requirements are met by irrple-
mentation of approved procedures. In addition, the establishment of a reasonable state of pre-
paredness for coping with energency situations, particularly those involving radiological hazards,
is also required.
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7.3.1.1 Safeguards Licensing Activities

The safeguards prelicensing review addresses infonnation submitted by the applicant to the NRC
for approval - including the applicant's technical qualifications; a description of the process,
equipment, and facilities to be used; the material control and accounting program, including mea-
surement performance capability; and a physical security plan. Details of the material control
and accounting orogram and the physical security plan are withheld from public disclosure as
provided in 10 CFR Part 2.

The prelicensing review includes consideration of other regulatory aspects of the CFGRP design
and operation. Account is taken of the interrelated effer u of safety requirements and the
inherent features of the f acility that contribute to the protection afforded by the safeguards
system. For example, the requirements that SNM be safely contained during normal operation,
operational accidents, and natural phenomena, such as earthquakes and tornadoes, also provide
significant physical protection. Similarly, the requirements for shielding and safe shutdown in
the event of maloperation, and special personnel access control during such emergencies, in
themselves enhance safeguards.

The applicant will be required to confine possession and use of SNM to the purposes and locations
authorized in the license and may transfer nuclear materials only to an authorized recipient.
The applicant will also be required to comply with the detailed accountability and physical
protection requirements (fixed-site and in-transit) incorporated into the license pursuant to the
regulations. The current types of safeguards requirements for special nuclear materials at fixed
sites and in transit are sumarized in Appendix E.

7.3.1.2 Inspection and Enforcement

The appiicant will be required to afford the NRC the opportunity, at all reasonable times, to
inspect SNM and the premises and facilities where SNM is used, produced, or stored, and to review
the procedures for, and observe, the of fsite movement of SNM. In addition the applicant will be

required to make available for inspection any relevant records and to perform, or to permit the
NRC to perform, any tests deemed necessary for the administration of the NRC regulations.

Following each safeguards inspection, a letter setting forth the inspection findings will be
prepared and sent to the applicant. Where items of noncompliance or deficiencies are found, the
applicant will be directed to take prompt corrective action and to inform the NRC of the results.
In addition, the NRC can take one or more of the following steps: assess a civil penalty; suspend
a license; revoke a license; or modify a license.

7.3.2 CRSR Site

Two potertially significant risks have been identified in safeguarding the CRBR site; (1) acts of
sabotage directed at the plant itself, and (2) thef t or diversion from the plant of special nuclear
material (SNM) contained in the fuel. The applicant provides information in his Preliminary Safety
Analysis Report rr ;arding the provisions which will be incorporated in the physical security plan
and in the plant design to provide protection against such acts. The staff, in its safety evalu-
ation, reviews these safeguards measures and imposes additional requirements as necessary to
establish compliance with the applicable regulations of the Commission. Such compliance provides
reasonable assurance that there will be no significant increase in the overall risk to the public
from acts of sabotage, theft or diversion at the reactor site.

7.3.2.1 Sa bo tage

Acts of sabotage at a reactor site are of concern because they could lead to a threat to the health
and safety of the public and result in substantial environmental harm. If sufficient damage were
done to selected combinations of plar t systems, radioactive materials could be released to the
environment, resulting in significant offsite consequences. Acts of sabotage could involve system
failures or damage that would be acconmodated within the envelope of design basis accidents (DBAs)
for which the CRBR is being designed. The radiological consequences of Class 1-8 accidents dis-
cussed in Section 7.1 would be applicable even if the accidents were the result of deliberate
actions. Mo-e extensive acts of sabotage could be postulated which could lead, for example, to
substantial core damage and release of large quantities of radioactive materials. These acts,
while possible, are highly improbable in the judgement of the staff. The bases for this conclu-
sion are enumerated below.

haclear power reactors are designed to meet rigorous safety standards, including protection
against natural phenomena and the consequences of postulated accidents. The CRBR design embodies
this concept of defense in depth which provides considerable inherent protection against sabotage.
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For example, multiple barriers are provided against the release of fission products and backup
safety systems are required to be redundant, separate, and in protected areas of the plant. The
staff finds that these features, when combined with an appropriate safeguards program, provide
adequate protection against the occurrence or'cffects of sabotage.

The need to provide effective safeguards at nuclear power reactors and requirements for physical
protection measures is recognized in the Commission's regulations. 10 CFR 50.34(c) requires that
each application for an operating license include a physical security plan demonstrating compli-
ante with 10 CFR Part 73. 10 CFR Part 73, specifically 5 73.40, s 73.50, 1 73.60 and proposed
i 73.55,* delineates the need for, and the elements of, physical protection programs at applicable
facilities.

Section 73.55 is a proposed amendment to Part 73 which will provide further deterence to acts of
sabotage at nuclear power reactors, including the CRBRP. A general performance requirement may
be included which is intended to aid in the implementation of the rule and more explicitly indi-
cate the level of protection required. The threat level which may be specified therein is (1) an
external threat of several well trained persons armed with pistols, shotguns, or rifles (includ-
ing semi-automatic weapons), who may be assisted by an insider (employee or unescorted person);
or (2) an internal threat of an insider. The use of this performance statement also provides
flexibility in implementing the following generally required elements of a physical security
program for protection against sabotage:

Personnel (employee) screening: Licensees must establish and implement procedures.

for determining the acceptability of candidates for nuclear plant employment.

Physical Security Organization: Licensees must maintain a physical security.

force, including qualified armed guards, to protect the facility against industrial
sabotage.

Physical Barriers: Licensees must maintain alarmed physical barriers around the.

facility and its vital areas. The barrier at the perimeter of the protected area
is required to be illuminated and to have an isolation zone adjacent to it.

Access Requirements: Licensees are required to control all points of personnel
and vehicle access into the protected area. All personnel, vehicles, and hand
carried packages are required to be searched for devices which could be used for
industrial sabotage. A numbered picture badge identification system would be
used for all individuals who are authorized access to protected areas without
escort. Access to vital areas would be limited to authorized individuals who
require such access to perform their duties.

Detection Aids: Licensees are required to provide a hardened central alarm.

station where all alarms annunciate, with the capability of continuous comunica-
tion with individual guards, and with the capability to summon assistance from off-
site law enforcement authorities.

Response Requirement: Licensees are required to establish and document liason.

with local law enforcement authorities. In selectir? the size of the onsite guard
force the licensee will take into account the probable size and response time of
the local law enforcement authorities.

It is also worth noting that the task of providing physical protection against sabotage at the
CRBR site is no different than for current generation LWRs. In both cases, large inventories of
radioactive materials are present in the reactor core and in spent fuel stored at the site and
therefore represent potential targets of sabotage. Consequently, the technology and systems
design concepts which have been developed and found to be effective for current reactors can, in
large part, be translated to the CR3RP. The requirements contained in proposed 5 73.55 represent
the staff's judgement at this time of what constitutes an appropriate level of pretection against
sabotage. The applicant will be required in the course of the licensing process to demonstrate
that an equivalent level of protection is provided at the CRBRP.

*

All references to " e proposed i 73.55 refer to the as-modified version following the public
coment period.
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Of course, the NRC recognizes the dynamic nature f safeguards concerns and has therefore estab-
lished an agressive program designed to judge the effectiveness of present safeguards arrangements
and to evaluate the merits of and need for new concepts in the future treatment of safeguards.
The results of these studies will be factored into the licensing review of the CRBRP, as appropriate.

In summary, the staff has evaluated the potential environmental impacts associated with acts of
sabotage directed at the CRBR plant and has concluded that they are minimal. The basis for this
conclusion rests on the absence at this time of any evidence which would indicate a significant
threat to nuclear facilities, the protective features of the plant associated with its safety
design bases which provide inherent resistance to acts of sabotage, and the additional margin of
protection afforded by an effective safeguards system,

7.3.2.2 Theft or Diversion of SNM

In addition to protecting the CRBRP against sabotage, the safeguards program will also provide
additional measures to protect against the thef t or diversion of SNM. Special nuclear materials,
most significantly plutonium, are ir/olved in the operation of the CRBRP. M c possible theft or
diversion of these materials from Lne plant and their subsequent use in the fabrication of nuclear
explosive devices or dispersal devices to create radiological incidents represents a potential
environmental impact of the CRBRP. However, the overall safeguards program, by virtue of physical
security and material control measures, is designed to provide a high degree of protection agiinst
theft or diversion.

Unirradiated fuel assemblies containing SNM will be stored at the CRBRP for a period of time
oefore insertion into the reactor core. During this time the fuel assemblies will be located la
the fuel storage facilities except for periods of fuel transfer or inspection in the fuel handling
cell. The storage facility for both new and spent fuel will consist of a 26-ft square by 50-ft
deep concrete v6 ult. The fuel will be stored in a vessel within the vault, which is filled with
sodium, and the top of the vessel will be provided with a cover plate and a 20-inch thick steel
shield. The movement or fuel at the CRBRP will require the use of highly sophisticated handling
equipment.

The safeguards measures that must be provided at the reactor site for protection of unirradiated
fuel when outside its storage facility would be overlaid on the safeguards system for protecting
the reactor against acts of sabotage and would be consistent with the safeguards levels of other
facilities possessing significant quantities of SNM. The safeguards measures that will be applied
to unirradiated fuel while located in its storage facility will take into account the inherent
protection provided by this location.

In summary, the staf f concludes that the potential environmental impacts due to thef t or diversion
of SNM from the CRBR site are minimal. The unirradiated fuel will be stored on site in a highly
tenable configuration (in a sodium filled vessel within a vault) and will be further protected
when outside the storage vessel by an onsite physical security system commensurate with the
possession of a significant quantity of SNM.

7.3.3 Fuel Cycle Safeguards Impacts

Fuel cycle activities in support of the CRBRP are expected to be carried out in conjunction with
the comercial fuel cycle (s) in use during the plant's operating life and with ERDA LMFBR demon-
stration programs. At the present time the supplier of the fuel for the CRBRP has not been
established nor has it been determined where the spent fuel will be processed. The safeguards-
related environmental impact of other fuel cycle activities steming from the operation of the
CRBRP will be dependent upon the exact nature of the activities and their relationship to the
CRBRP fuel cycle. Although a detailed assessment of this impact is precluded by the present and
future uncertairties associated with the supporting fuel cycle activities, it should be recognized
that the safeguards policies and techniques utilized to protect strategic special nuclear materials
(SSNM)* in one facility or shipment a.e applicable to protection of the same kind of nuclear
materials in other facilities cr shipments. The sa'eguards measures being studied for application
to existing nuclear facilities and to new fuel cycles will be directly applicable or readily
adapted to the CRERP fuel cycle activities. This section provides a general discussion of the
anticipated ef fects of CRBRP operation on fuel cycle safeguards.

*
Strategic special ruclear material is defined as plutonium, uranium-233, or uranium enriched
to greater than 207, in the isotope 235.
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7.3.3.1 CRBRP Fuel Cycle Activities

The nature of the safeguards problem is closely related to the characteristics of the nuclear
materials present in a fuel cycle and of the forms and locations in which they appear. Plutonium
and the radioactive tission products resulting from reactor operation are the materials of primary
concern in considering the safeguards implications of the CRBRP.

Figure 1 of Appendix D in this environmental statement presents a simplified schenatic diagram of
the CRBRP fuel cy .e. The initial core loading of the reactor would consist of approximately 6.5.

metric tons (MT) of uranium and olutonium. Fuel would be in the form of sintere6 mixed-oxide
pellets of Puo, and UO encapsulated in stainless steel tubing (rods). The Pu02 makes up approxi-2
mately 20; of the fuel and provides the fissile material for power generation. The UO would

2
contain either depleted or normal uranium concentration. Plutonium enrichment would be 18.7 weight
percent in the inner core zone and 27.1 weight percent in the outer zone of the first core. In
future cores, the plutonium enrichment would be 22 weight percent in the inner core zone and 32
weight percent in the outer zones. With equilibrium loading, the reactor core would contain 1.7
MT of plutonium and 4.8 MT of uranium. An additional 21.7 MT of depleted uranium would be com-
mitted in the radial and axial blankets. Average isotopic Maposition of the plutonium metal in
the core and blanktt wculd be approximately 71: Pu-239, 19; Pu-240, 71 Pu-241 and 2% Pu-242.

Af ter its period of use in a reactor, the irradiated fuel becomes poisoned with fission products
and must be replaced with fresh fuel. An estimated 2,300 fuel assemblies and 850 radial blanket
assemblies would be committed during the 30-year life of the CRERP. The total requirements of the
plant during its life could be as high as 20 MT of plutonium and 210 MT of uranium.

Spent fuel elements would be transported in massive shielded casks (following a cooling period at
the plant site) to a reprocessing plant where the fission products would be separated, solidified,
and transported to high-level waste storage. The recovered plutonium would be transported to
storage (or directly to the fuel fabrication facility for recycle) as Pu0 . Unused uranium would2
be separated as uranyl nitrate and, af ter conversion to uranium oxide or uranium hexafluoride,
would be transported to storage or recycled directly to the fuel fabrication facility.

7.3.3.2 Related LWR Fuel Cycle Activities

The CRBRP fuel may be supplied by existing plutcaium fLel facilities or by future facilities that
would come into existence as a result of a favorable decision on wide-scale plutonium recycle.

With regard to existing licensed plutonium fuel facilities, the NRC has detennined that the safe-
guards f ramework of existing and proposed regulations discussed in its statement of N3vember 14,
1975* is adequate to enable the Conmission to carry out its responsibilities to protect the
public health and safety and the comon defense and security. While experience and continuing
study may indicate areas where revisions to the Corrinission's regulations applicable to these
facilities should be made, the production of CRBRP mixed oxide fuel in conjunction with these
existing activities should not involve substantially different safeguards issues or costs.

7.3.3.3 E9DA Demonstration Programs

The Energy Reorganization Act transferred the licensing and inspection operations for privately-
owned nuclear facilities from the regulatory arm of AEC to the NRC. Responsibility for promu'ga-

( tion of safeguards requirements and inspection of AEC-owned nuclear facilities was transferred
from the AEC to ERDA (except for new demonstration nuclear reactors and facilities for the receipt
and storage of high level radioactive waste, which are subject to hRC licensing ai.d inspection).
ERDA is charged to develop and to demonstrate the effectiveness of safeguards for new fuel cycles.
NRC is to conduct confirmatory research and to determine whether the safeguards plan submitted to
NRL by ERDA for facilities subject to NRC licensing, and plans submitted by private facilities,
satisfy NRC criteria.

Facilities operated by ERDA in the course of the development and demonstration program for the
LMFBR and its fuel cycle are another possible alternative source of fuel fabricatic9 and reproc-
essing operations in support of the CRBRP. The safeguards measures being formulated for use at
these facilities are themselves part of the LMFBR program. The ERDA safeguards program includes
the development of a capability to make improved threat predic+ ions and system effectiveness
evaluations, and the design and demonstration of balanced, flexible safeguards systems for appli-
cation to future fuel cycles.

While the regulatory responsibilities of NRC and the developmental responsibilities of ERDA must
be clearly separated, the activities of the two agencies toward improved safeguards will be
e

40 FR 53056, Mixed 0xide fuel; Scope, Procedures and Schedule for Generic Environmental Impact '

Statement and Criteria for Interim Licensing Actions.
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coordinated. In view of the safeguards development programs which will be underway at the ERDA
LMFBR demonstration facilities, it is expected that the CRBRP activities will not give rise to
substantially different safeguards issues at these facilities.

7.3.4 CRBRP Nuclear Material in Transit

7.3.4.1 SW " af Unf rradiated Fuel Assemblies Radioactive Wastes, and Irradiated Fuel
Assu.

7.3.4.1.1 Unirradiated (Fres y .c! ;ssemblies

During annual refueling, approximately one-third of core fuel assemblies would be replaced. New
fuel assemblies would be sh4 d to the tite in NRC-approved shipping containers. Each container
holds one fuel assembly and is approximately 3.5 feet wide by 4 feet high by 19 feet long. Two
containers would be shippea on a single truck. The total weight of the two fuel assemblies (not
including containers) would be approximately 900 pounds. The loaded weight of each container
would be on the order of 2,000 pounds. During the first five years of plant operation (pre-
equilibrium mode) there would be an average of 51 truck shipments of two fuel assemblies per
truck each year to the CRBRP.

The plutonium enrichnent of the fresh fuel varies from 18.7 to 22.0 weight percent. The total
weight of heavy metal in each fuel assembly would be approximately 33 kg, with the plutonium
content ranging from 6 kg to 10 kg per assembly (12 kg to 20 kg per shipment).

7.3.4.1.2 Radioactive Wastes

Each year the CpBRP would ship approximately 220,000 pounds of radioactive waste having a combined
activity of 4.5 x 104 curies. All packaged radioactive waste would be shipped to a licensed
burial site for disposal. As yet, the location of this site has not been determined.

7.3.4.1.3 Irradiated (Spent) Fuel Assemblies

Irradiated fuel assemblies would be transported and protected in a cask approximately 8 feet in
diameter by 21 feet in length. Irradiated fuel assemblies would be inserted in a removable can-
ister inserted in the cask. The canister capacity is aine fuel assemblies. The approximate
weight of the cask is 77 tons; it is designed for transportation on a 100-ton capacity railroad
flattar. The cask and car combination is designed in accordance with NRC and DOT regulations.
It is provided with crash protection and passive cooling capability. The actual number of fuel
assemblies per cask shipped will be determined on the basis of economic considerations and a beat
load limit of 27 kW per cask.

It is estimated that the number of spent fuel assemblies removed from the reactor would require
eight shipments per year during equilibrium cycle and 26 shipments per year during the pre-
equilibrium cycle mode of operation.

7.3.4.2 Thef t or Diversion of CRBRP Nuclear Material in Transit

7.3.4.2.1 Unirradiated Fuel Assemblies

Based on the considerations listed below, the transport process might be perceived as the most
attractive and vulnerable segment in the entire fuei cycie.

The fuel could be SSNM grade material..

The material, already packaged, would be safe to handle, transfer, transport and store..

A single shipment could contain a strategic quantity..

. Material on the open road could appear to be less defensible than material behind
barriers or in vaults at a fuel site.

The mixed oxide fuel assemblies consisting of depleted uranium combined with 18.7 to 32 weight
percent plutonium must be considered a potential target for theft or diversion. Published
reports * have stated that such material could be used directly as a fissile explosive. In addi-
tion, the dissolution and separation of the Pu0; from the mixture is not considered to require
rare or unique skills.

*
See for emple: M. Wil! rich and T. B. Taylor, Nuclear Thef t: Pisks and Safeguards,
Ballinger Pub. Co., Cambridge s ,1974. -
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Consequently, the physical security measures employed to protect the fresh fuel assemblies in
transit must be selected and implemented with the greatest care. Many alternatives are being
examined and compared for effectiveness. It is expected that the development and use of new
protection techniques in conjunction with the general NRC safeguards program will be a continuous
process.

Proposed safeguards measures for in transit security that are being considered include:

Use of specially designed vehicles with penetration resistant cargo compartments and-

immobilization capability. (Safe Secure Trailers provided by ERDA's Division of
hilltary Application will be used according to ER Amendment 6, p. 3.8-1.)

Use of conays with massive defensive forces and equipment.-

Transport by air from secure base to secure base.-

- Combinations of above elements.

Given the relatively small number of yearly shipments (51 the first five years, less if combined
into convoys), it would be possible to amass and apply resources to counter any conceivable threat.
There are no known technical, logistic or societal impediments to producing a transit protection
system that would be essentially undefeatable.

7.3.4.2.2 Radioactive Wastes

Because of the low concentration of plutonium and uranium in the waste and the relatively low
radioactivity per unit weight, waste is not considered to be either attractive or useful to
terrorists.

7.3.4.2.3 Irradiated Fuel Assemblies

Irradiated fuel is not considered to be an attractive target for theft by malevolent groups. The
extreme radioactivity, requiring the use of massive gamma and neutron shields in the shipping con-
tainer, prohibits removal of the fuel from the container without special equipment and procedures.
In addition, the contained plutonium cannot be easily separated from the fission products.

7.3.4.2.4 Consequences of Thef t

A complete review of the safeguards problem must irclude consideration of the potential conse-
quences of safeguards failures. A successful thef t could lead to the use of explosives or
radiological weapons. These potential consequences are discussed below:

There is considerable debate as to the ease or difficulty of amateurs fabricating a nuclear
explosive device, with a wide range of authoritative opinion on the subject. There appears to be
general agreement that, given the availability of the requisite nuclear material, the construc-
tion of an illicit explosive device requires a certain level and range of skills and resources.
Disagreement arises wit 5 respect to the way the level of required skills and resources is char-
acterized. It must be recognized that successful nuclear weapons fabrication depends on many
factors: type, form and quality of nuclear material,* availability of essential accessary equip-
ment, capability for handling hazardous components including radioactive materials and explosives,
knowledge of the technical features of a nuclear device and many others. There is essentially no
likelihood that a terrorist group could fabricate a modern efficient bomb such as those in mili-
tary inventories. There is, however, a low but credibie probability that such a group could
assemble a device which would produce significant fission yield. This probability must be mini-
mized by the safeguards program.

The assembly of a workable weapon is complex and laden with many obstacles, any one of which
could prevent the accomplishment of the adversary's first goal--the availability of a workable
explosive device. Depending on the design approach and materials to be used, sophisticated
knowledge and skills may be required. They could include precision machining, chemical process-
ing, foundry skills, electromechanical devices, electronics, and high-explosives handling. Such
*

Fabrication of a nuclear device from stolen fresh fuel rods or spent fuel is exceedingly more
difficult than use of stolen mixed-oxide powder from a fabrication facility or reprocessing
plant. The discussion here concerns the degree of difficulty encountered with the oxide powder
form. This is the most susceptibie form in which plutonium in the CRBR fuel cycle will occur.
The probability of successfully stealing, reprocessing and fabricating a nuclear device from a
fresh fuel rod or spent fuel rod is increasingly low.
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know'. dge and skills are not rare, but gathering together those who possess them, in a clandestine
proje.;t, with the corrrnon motivation to bui'.d and detonate a nuclear weapon for unlawful purposes,
wou;d be difficult.

The designer of a nuclear explosive faces several dilemas. The simpler and less sophisticated
the design, the larger the size and weight of the device and the greater the requirements for
nuclear materials and high explosives. If the design is unsophisticated, it is more likely to be
heavy and to require a team of people or special equipment to assemble and transport it. If the
available amount of nuclear material is small, the design must be sophisticated, requiring
additional skills and more time for fabrication.

The risks in fabricating a crude nuclear explosive device are both numerous and sinnificant The
very nature of the activities in such a project, the kinds and numbers of people required, and
the materials involved all combine to enlarge the total size of the aggressor group, stretch the
time and activity required for completion, and thereby facilitate detection of the enterprise.

Furthar, the manufacture of nuclear weapons involves use of extremely hazardous materials, and
there is a substantial chance that amateurs would suffer accidents from criticality, from chemi-
cal reactions, or from the mishandling of high explosives. In the history of making nuclear
weapons such accidents have occurred under highly controlled conditions, and their probability
would be enhanced by the conditions to be expected in an amateur project. While the accidents
that have occurred have had no adverse impact on society, they have had serious effects upon the
individuals involved. Assembly and delivery pose opportunities for lethal radiation exposures,
premature nuclear detonation or, more likely, premature explosion of a large quantity of conven-
tional high explosives.

Experts are divided as to the true difficulty that might stem from such considerations as those
mentioned above, and as to what might be the requirements if a determined and skillful group were
to undertake the simplest possible means of creating a crude but effective nuclear explosive.
Accordingly, three opinions are quoted below in an attempt to present a range of views:

1. Willrich and Taylor (1974)

As a result of extensive reviews of publications that are available to the generai
public and that relate to the technology of nuclear explosives, unclassified con-
versations with many experts in nuclear physics and engineering, and a considerable
amount of thought on the subject, we conclude:

Under conceivable circumstances, a few persons, possibly even one person working alone,
who possessed about ten kilc W s of plutonium oxide and a substantial amount of chemi-
cal high explosive could, within several weeks, design and build a crude fission bomb.
By a " crude fission bomb" we mean one that would have an excellent chance of exploding,
and would probably explode with the power of at least 10 tons of chemical high explo-
sive. This could be done using materials and equipment that could be purchased at a
hardware store and from comercial suppliers of scientific equipment for student
laboratories.

The key persons or person would have to be reasonably inventive and adept at using
laboratory equipment and tools of about the same complexity as those used by students
in chemistry and physics laboratories and machine shops. They or he would have to be
able to understand some of the essential concepts and procedures that are described in
widely distributed technical publications concerning nuclear explosives, nuclear reac-
tor technology and chemical explosives, and would have to know where to find these
publications. Whoever was principally involved would aiso have to be willing to take
moderate risks of serious injury or death.

Statements similar to t.. made above about a plutonium oxide bomb could also be made
about fission bombs made wiu high-enriched uranium or uranium-233. However, the ways
these materials might be assembled in a fission bomb could differ in certain important
respects.

2. J. Carson Mark (as quoted in Schoidt and Bodansky,1975):

If one tninks cf a small group wanting to build a bomb, and if one supposes that their
primary requirement is that it give a " nuclear yield" (as to say, for example, "the
yield must be at least so much; but it is all right if it should turn out to be a few

i '9 770 0*ly 3j ; ') |.v gmv t;n~-



7-22

times larger") then I think that such a device could be designed and built bv a group
of something like six well-educated people, having competence in as mary dit Orent
fields. As a possible listing cf these, one could consider: a chemist or amical
engineer; a nuclear or theoretical physicist; someone able to formulate and carry out
complicatU calculations, probably requiring the use of a digital computer, on neu-
tronic and hydrodynamic problems; a person familiar . h explosives; similarly for
electronics; and a mechanically-skilled individual. Among the above (possibly 'he
chemist or the physicist) should be one able to attend to the practical problems of
ITalth physics which would arise. Cleariy, depending on the breadth of experience and
competence of the particular individuals in 11ved, the fields of specialization and
even the number of persons could be varied, ' long as areas such as those indicated
were covered.

3. M. Levenson and E. Zebroski (1975)

Perhaps a more skeptical view of this possibility [of producing a crude nuclear weapon]
would be by anale;y to the ability of a reasonably well-informed technical person to
sketch up a workable concept for a small jet propelled 31rplane, or a medium sized
computer. Given access to manufactured modules for most of the critical parts, con-
struction of such a project by a small dedicated group of artisans is conceivable.
However, if the project must literally start from the raw materials in inconvenient
chemical and physical form, and with very substantial hazards associated with handling
and processing the materials, one obtains a rather different view of the probability of
the " garage operation weapon."

Analysis indicates less difference among the foregoing views than initially appears. Willrich
and Taylor, starting with the assumption that the aggressor had acquired approximately 10 kilo-
grams of plutonium oxide, state that he could fabricate a crude nuclear device. Levenson and
Zebroski, assuming that the aggressor must chemically process and refine his pit.tonium from some
much less readily usable substance, highlight the difficulties inherent in obtaining such readily
usable materials as 10 kilograms of plutonium oxide. J. Carson Mark, in listing six different
skills required, does not deny that those skills could be gathered together in a group of less
than six persons.

Considering the sequence of goals that must be attained by an adversary, the probability of a
successful explosion of an illicit weapon in the multi-kiloton range is low. That the nuclear
material would also have derived from a thef t at CRBRP makes the overall probability increasingly
low. Nevertheless, the potential consequences arising from any nuclear explosive are so serious
as to warrant the utmost vigilance, however low the probabilities may be. With time, sirrple
" recipes" for crude nuclear explosives that might just work could pass into the public domain
from the minds of experienced weapon makers. Thus, it is essential that nuclear materials be
safeguarded so as to prevent unauthorized access to or acquisition of any significant quantities
of nuclear materials that could be employed in the fabrication of a nuclear explosive.

Conclusions which may be drawn from the foregoing include the following:

Any assessment of the likelihood of the fabrication of an illicit crude nuclear explosive
device must acknowledge that thu e are people who have the requisite knowledge and excerience.

While it is highly unlikely that those motivated to use an illicit nuclear weapon would have
the skills and experience to build one, or that those with th( skills would be inclined to
use them in this manner, one cannot preclude the possibility that a person or group with
both the motivation and skills would attempt to steal nuclear material, fabricate an explo-
sive device, and, subsequently use or threaten to use it.

To assess the ease or difficulty of constructing a nuclear expiosive is a difficult task.
Successful construction would require a combination nf technical competence, intelligence,
application, and resources sufficient to work through and understand the construction and
operation of the device. This assemblage of skills and resources is possible, but certainl*
not easy.

The complications referred to in the foregoing analyses--for example, the necessity to
acquire significant quantities of a heavily guarded material, and the need for a wide range
of skills and the large associated hazards--all tend to deter an aggressor from attempting
such a difficult task. The true challenge of safeguards is to further complicate that
already formidable task.

I
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The physical effects of a nuclear blast can be detemined from the published literature. A
sunnary of these physical effects is given by Willrich and Taylor. The damage radli for various
effects of nuclear explosions as functions of yield are shown in Table 7.5 of this section.

Examples are given by Willrich and Taylor to illustrate the effects of nuclear explosions in a
football stadium, a residential area, or a basement parking lot. While the examples given are
speculative and are based on an assumption of complete success by the adversary, they do illus-
trate the extremely severe consequences of a nuclear explosion.

Clearlj, if a workable illicit device of even modest yield were cleverly placed and detonated,
thousands of people could be killed and millions of dollars worth of property could be destroyed.
For reasons stated earlier, the probability that any of these events would actually take place,
while not specifically quantifiable, is considered to be extremely low. It should be farther
noted that the adversary who has succeeded in fabricating a workable weapon, despite the obstacles
cited above, faces further seriuus obstacles if his goal is to cause a high nur.ber of casualties
and great damage. The selection of appropriate emplacement areas is finite; the safeguards
response capability, alerted by the thef t or diversion, would have brought its search and detec-
tion techniques to bear; and las enforcement agencies would be watchful for suspicious actions,
especially in congested urban areas, at public gatherings, at key governmental facilities and in
areas of technological vulnerability.

Disp rsal Weapons

The tre'tment of the consequences of radiological (dispersal) weapons is more speculatiu than
that for nuclear explosions because of the greater extent of ur.:ertainty involved. Detailed dis-
cussions of the subject of dispersal of plutonium are contained in WASH 1327 (GESMO draft) and
WASH-1535. In summary, it can be said that the ponibility exists that plutonium could be dis-
persed into buildings or the atmosphere (as could most any chemical, radiologica. or biolacical
agent).

Although the potential consequences could be significant, they would not approach the severity of
a nuclear explosive. The use of radiological weapons does not appear to be consistent with the
observed behavior of terrorists or extortionists.*

7.3.4.3 Sabotage of CRBRP Nr. lear Material in Transit

Shipments of certain nuclear materials to and from the CRBRP must L1 considered as possible tar-
gets for acts of sabotage which could result in radiological hazards outside of the plant boundary.
Of the three categories of nuclear material transported to and from the site (fresh fuel, spent
fuel, and waste) only fresh fuel (unirradiated) assemblies and spent (irradiated) fuel assemblies
are likely to be considered as attractive targets for acts of sabotage (See Section 7.3.4.2.2
re y ding the unattractiveness of radioactive waste).

7.3.4.3.1 Unirradiated fuel Assemblies

The possible consequences of octs of sabotage directed at shipments )f fresh fuel assemblies do
not constitute a significant codiological hazard. There is substantial probability that no mate-
rial would be released in an attack. Although the inner and outer cantainers may be ruptured, it
is likely that the fuel cladding would remain intact following a credible sabotage attack.
Should any material escape to the environment, it would likely produce only localized contamina-
tion in view of the high density ceramic form of the fresh fuel.

Safeguards measures which will be applied to guard shipments of fresh fuel assemblies against
theft (cf. Appendix E and Section 7.3.4.2.1) will also prcvide assurance that the ship e .s will
be protected from attack by saboteurs. This protection furtMr decreases the likelihood of an
act uf sabotage causing a radiological hazard involving unirradiated fuel.

7.3.4.3.2 Irradiated Fuel Assemblies

Acts of sabotage directed tceard shipping casks containing irradiated fuel might be attempted
with the intent of creating a radiological incident. The design features that enable the shipping

.
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TABLE 7.5

DAMAGE RADII FOR VARIOUS EFFECTS OF NUCLEAR EXPLOSIONS AS FUNCTIONS OF YIELD
a

Radius for Indicated Effect (Meters)
Yield 500-rem Fallout Severe Blast Moderate Crater Radius Crater Radius(high explosive Prompt Ganna 500-rem (500-rem Damage Blast Damage (surface (undergroundequivalent) Radiation Neutrons Total Dose)b (10 psi) (3 psi) burst) burst)

I ton 45 120 30-100 33 65 3.4 6.7

10 tons 100 230 100-300 71 140 6.8 13.3

100 tons 300 450 300-1,000 150 300 13.6 26.5

1 kiloton 680 730 1,000-3,000 330 650 27 53

CN 10 kilotons 1,150 1,050 3,000-10,000 710 1,400 54 104
?100 kilotons 1,600 1,450 10,000-30,000 1,500 3,000 108 208 %

1 megaton 2,400 2,000 30,000-100,000 J,250 6,500 216 416

a
M. Willrich and T. B. Taylor Nuclear Theft: Risks and Safeguards, hllinger Pub. Co., Cambridge, Mass. ,1974.

b
Assuming 1-hr exposure to fallout region, for yields less than 1 kiloton, increasing to 12 hr for 1 megaton.
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cask to withstand severe transportation accidents (e.g., multiplicity of heavy steel shells, a
thick, dense gamma shield, a liquid jacket, and sacrificial impact absorbers) also enable the
casks to withstand attack by small arms fire and explosives. It would require extraordinary
skills and uncommon materials to breach the inner vessel.

Historically, spent fuel shipments have not been protected in a manner similar to the protection
of shipments of unirradiated SSNM. The high radiation levels and the undesirable fission product
inventory of the spent fuel make it a h1 hly unattractive target for theft. In addition, the0
package design features are relied unoa as providing adequate protection against saboteurs. In
the course of the continuing appraisal of safeguards adequacy in response to perceived changes in
the nature of the threat, the possibility exists that spent fuel shipments may be the subject of
upgraded safeguards measures.

During the past 25 years several thousand packages of irradiated fuel have been transported
within the United States; to NRC's knowledge there has never been a criminal act or sabotage
attack directed toward release of or diversion of any shipment of spent fuel. This past expe-
rience providcs basis for the belief that the future probability of criminal acts or sabotage of
a spent fuel shipment is very small. It is the staff's opinion that, for quick, lethal action, a
sabcteur is more likely to choose any one of a large number of other, much more readily available
types of hazardous shipments -- such as explosives and chemical agents -- to accomplish his
purpose. The dispersion of the radioactive material contained in spent fuel shipping casks using
the scenarios discussed above is inefficient, costly, dangerous to the criminal or saboteur,
requires a high degree of tecMical and scientific knowledge, is uncertain in its consequences,
and because of the delayed action of radioactive effects, is less than feasible for an imediate
threat to life.

7.3.5 Safeguards Costs

7.3.5.1 Costs of Safeguards at CRBRP

The capit al and operating costs associated with the safeguards measures necessary to protect the
CRBRP against acts of industrial sabotage and theft of SNM will not significantly impact upon the
cost-benefit balance. The staff has estimated that the incremental capital and annual cperating
costs for providing an adequate safeguards program at the CRBRP should not exceed $1.5 million and
$1 million, respectively. A breakdown of safeguards costs for CRBRP is shown in Table 7.6. These
costs are over and above those items reqdred in the construction and operation of the plant which
would normally be provided for the routi ie operation, safety, and conventional security of such a
famility.

TABLE 7.6

COST OF T.T ClBRP PHYSICAL SECURITY SYSTEM

Initial Annual
Item Investment Cperating Cost

Perimeter Control $ 354,000 $ 56,000

Perimeter Access Area $ 152,000 $ 20,000

Alarm Stations $ 523,000 $ 102,000

Access Points $ 224,000 $ 44,000

Guard Equipment $ 47,000 $ 14,000

Guards - $ 751,000

Total $1,302,000 $ 987,000

In developing the guard force cost, it was assumed that six uniform guards and one supervisor
would be on site during nomal periods of operation. Four additional guards were assumed to be
required for protection against thef t when new fuel shipments arrived onsite. In both of the
above situations additional amed, trained security personnel may be required. During these
periods of time the fuel assemblies would be outside the normal fuel storage facility and there-
fore accessible. For purposes of this cost analysis it was assumed the additional protection
would be required for a total of one month per year. If new fuel were outside and accessible
more frequently than the one month per year, the cost would be proportional to the cost associ-
ated with providing the four additional guards.
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7.3.5.2 Fuel Cycle Safeguards Cost

The use of exist;ng plutonium fuel facilitiet for the production of CRBRP fuel should not give
rise to significant additional fixed-site safeguards costs (cf. Se: tion 7.3.3.2).

7. 3. 5. 3 Costs of Transport Security for Fresh fuel Assemblies

While a cost / benefit analysis assessing the impact of incremental changes can be made for a
specific transport system, co.nparison of one system to another is best performed on a total
transport cost basis.

Three systems were selected for cost discussion; two that are under consideration for use in the
future em' one of the systefM now in use.

The following co as (in 1975 oollars) were estimated for the year 1990 ;nd based on shipment of
102 fuel assemblies per year.

Systm System Protection
Number Description AffordeJ

l Safe, Secure Trailer 3 escort Maximum
vehicles 10 guards and drivers

2 Cargo aircraft from secure termincl Maximum
to secure terminal, 3 guards or
pilots, no escorts

3 Annored road vehicle with 2 guards Medium
and drivers, no escort vehicles
(current option)

Single Carrier Shiprents

Per Shipment No. of Annual
System Unit Cost Shipments Cost

1 $l2,200 51 $620,000

2 $34,000 26 $890,000

3 $ 8,800 51 5450,000

The costs for Systen 1 could be reduced approximately 20t by use of convoy shipments.

7.3.6 Conclusions

Analysis of the potential environmental impacts associated with the safeguards at CRBRP and its
related fuel cycle activities and transpertation links indicate that they would be negligible. The
inherent design characteristics of the CRBRP which incorporate the concepts of defense in depth
and multiple Darriers against the release of fission products, conbined with a safeguards program
that conforms to applicable regulations will provide a prudent level of protection at the CRBPP.
The staf f concludes that this capability constitutes an appropriate protective margin in the
absenct at this time of any specific threat to nuclear reactors. The safeguards related environ-
nental impact of fuel cyc'e activities sti 1 ming from the operation of the CRBRP will be substan-
tially dcpendent upon the exact nature of the activities and their relationship to existing fuel
cycles. Sofegards policies and techniques for protecting SNM though are generally applicable to
all fuel cycle facilities; consequently, existing safeguards and those under development w'll be
directly applicable or readily adaptable to the CRSRP fuel cycle activities. The production of
CRERP fuel therefore, whether in existing or planned facilities, should not necessitate any chunges
in the fixed site safeguards. Similarly, for the transportation links within the fuel cycle,
there are no known technical, logistic, or societa' in,;ediments to producing a system with a
very high protective capability. The relatively small number of shipments required for CRBRP opera-
tion will make it possible to concentrate safeguards resources to counter any conceivable threats.

In sumary, the staff concludes that provisions can and will be incorporated in the CRBRP and its
related fuel cycle activities, as necessary, against the occurrence or effects of theft cr sabo-
tage such that there would be no significant increase in risk to the environment or the public due
to such acts.
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8. NEED FOR THE PROPOSED FACILITY

8.1 HISTORICAL BACKGROUND OF THE LMFBR PR0 GRAM

The m-jor incentive for development of breeder reactors is the potential for vastly improved
utilization of uranium fuel resources and, thus, extension of that natural fuel resource over a
considerably longer period of time (ER, p.1.1-1). One breeder concept, the liquid metal fast
breeder reactor (LMFb1), has been studied since the early 1950s. In a 1962 report to the President
U N LC, 1962), the AEC recocnended intensive development and, eventually, demonstration of the
brueder concept. In the mid-1960s, greater emphasis was given to the LMFBR program and several
industrial groups, in cooperation with utilities, conducted studies of demonstration concepts.

These efforts continued to the point where the AEC was authorized on July 11, 1969 to conduct
the project definition phase (PDP) of an LMFBR demonstration project. The PDP was the first step
of a two-phase approach and was intended to lead to a " definitive contractual arrargement for the
design, supporting R&D, construction and operation of a specific plant" (USAEC,1969). Three
reactor manufacturers, Atomics International (now a division of North American Rockwell Corpora-
tion), General Electric Company and the Westinghouse Electric Corporation, participated in the
PDP under cooperatively funded contracts with the AEC and about 90 utilities. While the program
was underway, the AEC was authorized on h ne 2, 1972, to enter into a cooperative arrangement
with industry for the development, design, construction and operation of an LMFBR demonstration
plant.

In April 1971, the AEC established advisory committees (Senior Utility Steering Committee and
Senior Utility Technical Advisory Panel) consisting of management and engineering executives from
the electric utility industry, as well as senior AEC representatives, to review and evaluate
plans for the LMFBR Demonstration Plant Program. Their deliberations (which are recorded in
WASH-1201) and their deteminations ultimately led to 15 AEC's selection of the CE/TVA proposal
and the Clinch River Breeder Reactor Plant.

Although the uecision to proceed with an LMFBR demonstration project preceded NEPA, in 1972 the
AEC issued an endronmental statement identifying the project objectives and providing informa-
tion on options cod alternatives regarding the plant (WASH-1509). In 1973, the AEC initiated
preparation of an environmental statement on the ovmil LMFBR Program (WASH-1535). The dra f t
statement was issued in March 1974, and a proposed final environmental statement (PFES) was
issued in January 1975. The PFES was prepared by the AEC to comply with the decision of the U.S.
Court of Appeals, District of Columbia Circuit, in Scientists Institute for Public Information,
Inc., vs. Atomic Energy Commission et al., 481 F. 2d 1079 (June 12, 1973). The Court held that
Ee %EC was required b, the National Environmental Policy Act of 1969 (NEPA) to issue a statement
on the environmental impact of the LMcBR Program as a whole, including ramifications of commercial
deployment and alternative courses of action.

Since the formation of the NRC and ERDA in January 1975, further actions on the NEPA review of
the LMFBR Program have been the responsibility of ERDA. A public hearing on the PFES was held on
May 27-28, 1975, and on June 30, 1975 the ERDA Administrator issued nis findings which included
the statement that the PFES amply demonstrates the need to continue research, development and
demonstration of the LMFBR concept. He also indicated a need for examinr+ ion of alternative
methods of conducting the program "to be sure that:

(a) the research, development and demonstration activities are properly directed to
resolve the remaining technical, environmental, and economic issues in a definitive
and timely way;

(b) these issues are resolved before a final decision concerning the acceptability of
commercial deployment is made; and

(c) test and demonstration facilities that are needed in the LMFBR program are conserva-
tively designed to protect the health and safety of the public and to provide useful
information for subsequent environmental, economic, and technical assessments."
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The PFES M *aen supplemented and amended to provide the results of the reviews called for by
the Aeminir. rater. The resulting documentation constitutes ERDA's Final Environmental Statement
on the LM:BR Program (ERDA-1535). which was issued in December 1975. Based upon the supplemen-
tary information in the Program FES, the Administrator issued additional findings on December 31,
1975, which included, in part, the following assessments that are pertinent to understanding the
current status of the LMFBR Program:

"I find that the FES is not, and cannot be at this stage of LMFBR technology development, a-

dispositive assessment of the impacts of widespread comercial deployment of that technology.
Nevertheless, I find that the FES does provide sufficient information on the foreseeable
impacts of such deployment and on the programmatic alternatives available to resolve the
major areas of uncertainty affecting such deployment, so that I now am in a position to
determine the structure and pace of a research, development, and demonstration program to
provide a more dispositive assessment of those impacts and to resolve those areas of uncer-
tainty in a timely manner.

"The FES shows that the major areas of uncertainty lie in plant operation, fuel cycle-

performance, reactor safety, safeguard,, health effects, waste management, and uranium
resource availability. I find that the availability of sufficient information to resolve ,

these areas of uncertainty is crucial before ERDA can render a meaningful decision on the
comercialization of that technology, i.e., the environmental acceptability, technical
feasibility and economic competitiveness of LMFBR technology for widespread comercial
deployment.

"ERDA has programs in place in each of these areas. The LMFBR Program has focused on plant-

operation through the development of experience in LMFBR demonstration plants, on fuel cycle
performance through its base program of fuel cycle development, and on reactor safety which
is an integral part of t'oth the plant demonstration progrcm and the base program. The other
areas of uncertainty - safegt.ards, health effects, waste management and uranium resource
availability - are not unique to the LMFBR, and are being addressed generically by other
programs which have schedules not susceptible to significant acceleration. Measured against
the schedules for these programs, the FES evaluates eight options for structuring the nec-
essary research, development and demonstration program for LMFBR technology. These options
are structured to reflect changes in the timing and number of prototype reactor plants and
various component test facilities, and the consequent changes necessary in the supporting
base program, thus reflecting a wide range of program strategies.

"On balance, I find that the issue of plant operation in a utility environment is best-

addressed by the program plan entitled ' reference plan.' This plan contemplates construc-
tion and operation of the CRBR, a Prototype Large Breeder Reactor (PLBR), and a Comercial
Breeder Reactor (CBR-1) on a schedule which calls for operation for three years of a Nuclear
Regulatory Comission-licensed CRBR and completion of the design, procurement, component
fabrication and testing phases for, and issuance by the Nuclear Regulatory Comission of, a
construction permit for the PLBR prior to a commitment to construct the CBR-1. In my judg-
ment, this schedule should provide sufficient experience in design, procurement, component
fabrication and testing, licensing and plant construction and operation from CRBR and PLBR
taken together to enable ERDA to predict with confidence the successful construction and
operation of the CBR-1. This schedule will be periodically re-examined to assure that the
experience derived from operation of the CRBR and the pre-operation of the PLBR is suf-
ficient before ERDA commits itself to construction of the CBR-1. Moreover, a separate NEPA
review of each of these plants will be undertaken on a site-specific basis to assure that
they are environmentally acceptable and are conservatively designed to protect the health
and safety of the public and to provide useful information for subsequent environmental,
economic, and technical assessments.

"The base program consists of necessary supporting efforts which proceed relatively inde--

pendently of the olant demonstration program. These efforts concurrently focus on the
design of advanced fuels and fuel reprocessing system. Key to this effort is the design,
construction and operation of an LMFBR fuel reprocessing hot pilot plant. The FES indicates
that completior of the design work for this plant and its equipment would provide an ade-
quate basis upon which to predict with confidence whether a safe, reliable, and economical
LMFBR fuel cycle will be developed.
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"The /ES also addresses major uncertainti r in the areas of reactor safety, safeguar m-

waste management, health effects, and tro.iium resource availability. In reviewing -he
programs in each of these areas I find that the controlling item currently . appears to be
the construction of and testing in a large scale safety test facility. While the results of
'hese tests are not required to assure the safety of early demonstration plants, they are
r2 quired to provide realistic design conservatism for commercial plants.

"On the basis of the material set forth in the FES, I find that if the reference plan and-

its supporting programatic efforts are vigorously pursued, sufficient infomation would be
available as early as 1986 to resolve the major uncertainties affecting widespread LMFBR
technology deployment and therefore to permit an ERDA decision on commercialization of that
technology. It should be emphasized that availability of the necessary decisional data by
1986 requires the successful and timely completion of a large number of interrelated and
parallel efforts. Delay in any of the aforementioned controlling elements will result in a
delay of the decision date. It should be emphasized also that following an ERDA decision on
comercialization the utility industry and the public would have to determine the extent, if
any, LMFBR technology would be comercially deployed.

"In conclusion," stated the ERCA Administrator's findings, "it must be emphasized that at-

this stage of LMFBR technology development we do not have all the answers necessary to
detemine the emironmental acceptability, technical feasibility and economic competitive-
ness of LMFBR technology for widespread comercial deployment. It is to find thesE answers
that ERDA is continuing the research, development, and demonstration program. As the LMFBR
Program and its supporting programs continue to evolve and new information is generated.
ERDA may decide to reorient the structure or pace of the LMFBR Program or even teminate it
altogether. In any event, at least one additional programmatic environmental statement will
be prepared and considered prior to any future ERDA decision on the commercialization of
LMFBR technology. The current planning schedule calls for the preparation and consideratiun
of such a programmatic statement in 1986."

The above discussion provides the co1 text in which the need for the CRBR is reviewed in the
following sections. Further information about the LMFBR Program is found in the Program FES
(ERDA-1535).

8.2 20LE OF THE DEMONSTRATION PLANT

As indicated above in the ERDA Administrator's findings and in the Program FES (ERDA-1535), the
licensing of the CRBRP for research, development and demonstration purposes would not consitute a
comitment of resources to future widespread comercial use of breeder reactors. But the CRBRP
would be one of the key sources of the information which will be considered by ERDA prior to a
decision on commercialization of LMFBR technology. Various programatic alternatives, including
options which postulated omitting the CRBRP, were rejected by the Administrator who stated that
"in my judgment, the CRBRP of fers the most timely and cost-effective construction, licensing and
operating experience essential to the successful completion of the LMFBR Prcgram" (Findings,
Dec. 31, 1975).

Specifically, the CRBRP is expected to play a major role in meeting the following objectives:

(1) Demonstrate that the necessary technology is available to scale up and successfully
construct and operate concercial-sized LMFBRs,

(2) Provide a technical basis for extending the technology to future c'mercial plants
where improvements in fuel life, plant capacity and themal efficiency will be made
for economic reasons,

(3) Develop operating data on the environmental impact of the LMFBR before large numbers
of commercialized LMFBRs are constructed.

(4) Provide a demonstration of the nuclear parameters necessary for comercial development.

(5) Demonstrate the minimal impact from disposal of radioactive waste materials,

(6) Demonstrate the equipment on a large scale, and

(7) Demonstrate the breeder concept in an industrial environment. (ER, p. 1.3-2)
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The staff believes the above objectives are within the broader objectives specified in the LMFBR
Program FES (ERDA-1535). In order to determine whether or not the CRBR demonstration plant can
mee* its objectives, the staff has evaluated (in Sect. 8.3) the ability of the CRBRP to meet the
programatic objectives.

The role of the CRBRP is further described as follows in Section 3.5.1 of the PFES:

"The demonstration plant is the first point at which utility companies become deeply involved
in the demonstration of the LMFBR concept. Eaca involved utility evaluates the technology
in tems of its own needs and methods of oper. tion, factoring its requirements into the
program. At the same time, the utility develops its capability to maintain and operate
power plants of this type. This plant also constitutes a step increase in the involvement
of industrial suppliers because it now entails a utility-related power plant designed to
dem0nstrate comercial application rather than a government-owned facility. Thus, there is
a comercial overtone to the relationship because of the expectation that th3 utility will
be making future purchases from reactor manufacturers. At this point, therefore, develop-
ment of the industrial base broadens and industry is expected to develop sufficient breadth
so that the utilities will eventually have a number of vendors and reliable components from
which to choose.

"The construction and operation of an LMFBR demonstration plant will provide practical
experience on the functioning _of essential plant components. More importantly, however, it
will provide data and experience on operation of a large-scale power plant system and the
interaction of that system with its associated supporting facilities and with the local
environment. A firmer grasp will be obtained on the range of costs and other factors of
interest to energy development and use. Construction and operation will also play an
essential role in determining the safety, reliability, economics, and environmental impact
in the centext of the utilization of the LMFBR on electric power systems. Without such data
and experience from an operating plant, one can only speculate as to what its performance
might be. With such data and experience, the validity of the LMFBR as the Nation's prime
candidate for assuring an abundance of energy may be demonstrated."

Current plans for the CRBRP are for a five-year demonstration period, which would include the
three years of operating experience considered desirable by the ERDA Administrator prior to a
commitment to build the CBR-1. Af ter the initial period of start-up and testing, the demonstra-
tion plant would be operated in a manner similar to the comercial LMFBR plants. Except for
research and development requirements that are part of the planned program, every effort would be
made to sustain high plant availability.

At the conclusion of the five-year demonstration period, TVA may exercise its option to buy the
plant and the applicant anticipates that the CRBRP would continue to be operated in a manner
similar to a comercial power plant. The continced output of operational and maintenance data
would be available for use in the design and operation of subsequent commercial components and
systems and it is likely that the facility would also be used for specific experimental and
operational tests (ER, Am 1, Part III, 05).

The CRBRP would be operated as an integral part of the TVA electrical grid and the electricity
generated by the plant would be purchased by TVA at the highest incremental cost TVA would
otherwise have incurred in producing or acquiring such energy. Hcwever, the availability of the
electricity and of the plant's generating capacity is of secondary importance to the crimary
objectives of the project. Electricity generated by the CRBRP would constitute less than 1% of
the total TVA system generation during the period of its operation. The 350 MWe et capacity
provided by the plant would also be a small percentage of the system capability, ar. indicated by
comparison to the scheduled additions of 18,394 MWe from June 30, 1974 to the end of 1982 (NUREG-
75/039).

8.3 THE ABILITY OF CRBRP TO MEET ITS OBJECTIVES

The staff has considered the likelihood that the CRBRP will meet its demonstration objectives
within the program to develop the LMFBR concept. These objectives are stated in the Program PFES
(WASH-1535, p. 3.5-2) as follows:

(1) to demonstrate the technical performance, reliability, maintainability, safety, environmental
acceptability, and economic feasibility of an LMFBR central station electric power plant in
a utility environment, and
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(2) to confim the value of this concept for conserving important non-renewable natural
resources.

In thi:, revie,s. the need, objectives, structure and timing of both the LMFBR program and a demon-
stration scale facility are regarded as established by the ERDA Administrator's findings (see
section 8.1). It is clear from the context of the Administrator's findings that the demonstra-

tion plant is regarded as part of a larger program to achieve the objectives; the CRBR project
alone will not corpletely achieve them but its function is to be a major contributor to the infor-
mational needs of the program. The staff has therefore considered whether or not the infomation
obtainea from the CRBRP is likely to be useful to the Administrator when he makes his decision on
commercialization of the LMFBR. The ability of the CR3RP to meet its objectives is discussed in
this section, and the likelihood that various alternatives would better meet the objectives is
discussed in section 8.4.

Technical Performance - In evaluat mg the potential uf the CRBRP as a contributor to the ability-
to predict the technical performance of commercial LMFBRs, the experience frcm demonstration
reactors in foreign countries should be considered. Three such demonstratica plants have been
constructed and in only one of them has the demonstration itself yet been an apparently complete
success for a sustained period of up to a year. This successful demonstration occurred in France
wb e the Phenix reactor achieved an evailability factor of 76% in its second year of operation.
The PFR reactor in Great Britain and the BN-350 in the Soviet Union have not yet achieved full
power operation because of faults in the steam cycle system. However, each of these countries
has been sufficiently encouraged to proceed with development of the LMFBR to the 1000 MWe scale.
This is certainly a reflection of the view that the difficulties encountered in the demonstration
reactors would be correctible. Thus, even though a high level of technical performance was not
yet achieved in the demonstration plant, acceptable performance could be predicted with some
assurance for the next larger size.

These cases are mentioned to indicate that the mere fact of a low initial plant performance record,
although serving to stimulate criticism of the specific project, does not appear to be cause for
abandonment of a program. Similarly, a good initial performance record, although encouraging,
may not be sufficient to justify the Administrator's proceeding with corrnercialization of the
concept unless the other elements of the LHFBR program are also promising.

In order to provide a direct continuous demonstration of 7 Ked power (975 MWt), the entire heat
removal, energy conversion and electrical generation systin must function as designed, not just
the reactor. If full-rated core power could not be hand ed by the available energy conversion
and heat rejection system, it might still be feasible t . demonstrate full sodium temperature
operation, as the British and Soviet reactors have doni Such a demonstration has some value but
it is not satisfactory as a full-power demonstration ',f an integrated energy conversion system.
If the CRBRP does not achieve full power and a faverable use factor, its value as a technical
perfomance demonstration will depend to a large extent on the nature of the problems and defi-
ciencies, whether they are correctible for the demonstration plant, and whether they can clearly
be avoided in future plants.

The staff believes that sufficient attention to technical performance has been given during design
of the CRBRP so that there is a reasonable probability of achieving full-rated core and electrical
power on a continuous basis. (It is expected that the quality assurance programs adopted by the
CRBRP will increase the chances of avoiding some of the PFR problems.) If these performance
goals should not be achieved, there is a strong probability that enough Mill be learned about the
deficiencies to pemit them to be corrected on future designs. Steam-generator performance is
recognized as a potential problem in achieving a demonstration of full power. The high speed
(3600 rpm) superheated steam turbine proposed for the CRBRP is comonly used in fossil fuel
plants, but it is somewhat new to nuclear power plant application and might also be a potential
problem. The three-year demonstration period would be expected to provide a reasonable interval
to identify and correct all but very serious deficiencies, if any should develop. The less
satisfactory goal of achieving only the full-rated temperature (995 F at sodium outlet), is
almost certain to be achieved, since reactors in this country have already achieved close to this
temperature (EBR-II at 883'F, for example) and reactors abroad have achieved even higher sodium
temperatures (Phenix at 1040'F). In part, this evidence has led the staff to conclude that the
CRBR is likely to achieve its rated technical performance. There is, of course, a higher proba-
bility that it will achieve at least a partial technical success that will be of significant
technical value.

Reliabili_tl - In a general sense, there have already been significant demonstrations of LMFBR
reliability. This fact should be recognized as a basis for confidence that the CRBRP can achieve
its reliability objective rather than an indication that demonstration of this objective is
unnecessary because it has already bepn achieved elsewhere.
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The outstanding demonstration is the Phenix reactor, as already noted above. In this country,
the smaller EBR-!! has recently achieved annual use factors as high as 65%, a remarkable figure
in view of the fact that it is being operated primarily as an irradiation facility. The UK PFR
and the Soviet BN 350 have achieved relia')le reactor operation, although steam cycle problems
have forced them to operate at reduced power. Fuel element reliability and performance will be
studied in the FFTF.

If the CRbRP could demonstrate no more than reliable fuel performance, its cost would hardly be
justified, since there is little doubt that fuel performance can be demonstrated elsewhere. The
staff therefore interprets the reliability objective as a requirement for demonstration of the
integrated behavior of the total reactor system complex, including the heat transport and steam
generator systems, the turbine-generator, and the fuel handling and auxiliary systems. Attain-
ment of a high availability factor for CRBRP during the first few years of operation will not be
possible due to the testing sequences which will probably be imposed on the plant. However, the
potential availability factor for the plant can be asccrtained during the early years by making
allowance for the time spent in these test programs.

The staff also notes that the potential for two-loop operation could have an impact on achievable
plant factors, and hence on reliability as a power plant. The extent to which two-loop operation
can be sustained in the event repairs on the third loop are required, and the extent to which main-
tenance can be performed on part cf the system while the balance is operating, will be investi-
gated and determined during the operating pnase. However, in its general review of the plant,
the staff foJnd that only limited consideration has been given to demonstrations of these areas
of reliability in the design and proposed operational scheme of the plant; for example, two-loop
operation has not been analyzed in the PSAR. The staff concluded that the CRBRP has a high poten-
tial for providing reliability informatfor that will be relevant to the LMFBR program, particu-
larly if the program continues in the direction of loop type reactors and if appropriate safety
analyses for restricted operation are completed. It may be difficult to apply some of the reli-
ability information from CR8RP to future LMFBRs of the pool type (if any are proposed), since, as
noted in section 8.4, the pool type would probably lead to different concep.s in fuel handling,
inert ga seals, intermediate heat exchanger design, pumps, etc.

Maintainability - The maintainability aspects of the CRBRP, like reliacility, will have to be
divided into those which are related to first-of-a-kind test programs and those which are related
to more routine 0;erations ir. order to provide useful projections for commercial plants. When
this division is made, the staff believes that the maintainability records of CRBRP would indeed
be valuable input for the decision on commercialization, again provided the loop concept is
followed. Maintenance of equipment within the primary and intermediate systems of pool type
reactors require considerably different techniques, and the CRBRP experience would be of minimal
benefit if that direction of commercialization is taken. Equipment beyond the IHX is, of course,
not fundamentally different in the two systems. The infomation to be obtained in the area of
maintainability includes the economic cost of maintenance, the enforced reduction in plant oper-
ating factor, and the personnel hazards involved. Definitive measures of these problems can only
be obtained through an actual demonstration under realistic operating circumstances.

Safety - The objective of demonstrating the safety of LMFBRs will not be achieved merely by safe
operation of the CRBRP. Although a satisfactory record of performance based on (1) reliable oper-
ation of systems and components important to normal safe operation, and (2) the effectiveness of
measures to control off-normal events should they occur * would be encouraging, it would not
provide a direct indication of the total safety of larger LMFBRs. Much of the safety program
relevant to the larger reactors is being carried out in separate studies. These are being done
in reactor test facilities and in out-of-pile tests. There are, however, several safety areas
where the CRBRP would make a significant contribution.

The first of these is demonstration of safe operation of an integrated system. Although all of
the components of the CRBRP would be of a quality that can be regarded as sa'e individually, the
demonstration of their performance in the total system would provide additioral confidence that
they will all continue to work together in a satisfactory manner and, consequently, that similar
larger scale systems can also be made to work.

Another area has to do with those few individual features of the reactor whose safety effec-
tiveness has not been established in advance. (Back-up devices or procedures are provided where
*

This refers to safety levels 1 and 2 of the defense in depth concept, which is a basic aspect
of nuclear reactor safety philosophy. This is more fully described on p. 7-1 and again on
p. 11-25. CRBRP operation is not expected to provide information on safety level 3, which
encompasses the control and mitigation of highly unlikely accidents.
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these safety aspects have not been established.) An example is the use of natural convection
circulation for decay heat removal. No credit has been given for natural circulation in the CRBRP
because of the lack of an adequate demonstration of this process on the geometry and scale of the
CRBRP reactor system. Emergency forced circulation devices are provided instead. The CRBRP is
capable of providing a demonstration of the phenomenon on a sole that will be useful in the
evaluation of this important safety characteristic for larger LMFBRs.

Still anether area in which the CRBR will provide a unique demonstration of a safety feature is
in the core clamping and support design. There has been no way of demonstrating on an engineering
mockup the full combination of thernal and hydraulic effects that influence tne expansion and
bowing behavior of the fuel elements and assemblies in an actual react r. Elaborate calculations
of this type of behavior have been done to supplement the enginecting test program, but the actual
behavior of the reactor is required for final validation of the U.fi neering predictions. Thei
additional effects of irradiation on fuel assembly behavior, through irradiation swelling and
constrained creep, will also be demonstrated. These effects are tssential to calculations of
power coefficient and transient behavior, and are thus safety related. Experience with the CRBRP
will permit a demonstration of these phenomena on a scale that will be applicable to commercial
plants. Thus, the CRBRP can make a significant contribution to knowledge of the safety of LMFBRs
by significantly narawing the uncertainties in component and system behavior that now exist.

Environmental Acceptability - The ability of the CRBRP to demonstrate environmental acceptability
of LHFBRs will depend in large measur e on the scalability of impacts resulting from its construc-
tion and operation. The various LMFBR concepts are not expected to have substantially different
radioactive effluent generation from one another; the staff therefore believes that the demonstra-
tion results provided by the CRBRP will be applicable, with minor modifications, to any of the
future LMFBRs now proposed. All LMFBRs would have an inert cover-gas system in conjunctiors with
the sodium coolant, aad all concepts would include systems to clean up the radioactive contamina-
tion in this cover-gas. Moreover, the conditions encountered by these systems in containment
control or release are not substantially different among the various designs.

All LMFBPs will have to restrict and control the release of tritium. As has been demonstrated,
much of the tritium is retained in the system cold traps. The quantities of tritium produced are
somewh6t design dependent, but they are not so different among the various designs that the demon-
stration provided by CRBRP would be inapplicable if another design concept were adopted.

The other considerations of environmental impacts of the CRBRP, which are discussed in Chapters 4
and 5, have been reviewed by the staff and no items have been found which could not be scaled to
larger LMFBRs, or modified slightly to accommodate different LMFBR concepts. The staff therefore
finds that the CRBRP would provide a useful demonstration of the environmental impact of liquid
metal fast breeder reactor technoloav. Fuel cycle and waste disposal aspects cf LMFBR technology
are the subject of separate studies which will include the environmental impact of the balance of
the cycle. The entire impact of the LMFBR progran will be estimated by ERDA using all available
sources of information. The CRBRP is capable of making a significant contribution to this study.

Economic Feasibility - The economic projections for an LMFBR utility plant will be guided by a
detailed cost accounting of capital and operating expenses for the CRBRP, af ter proper corrections
for non-repetitive, non-prototypic costs associated with the first-of-a-kind nature of the plant.
The project is undertaking a very comprehensive cost-reporting system to provide the information
for such an evaluation (Buhl, Nov. 18,1976, Encl . 2). The costs reported for the CRBRP will also
be adjusted for possib!c improvements as the scale of plant is increased, in order to provide
information relevant to comercial LMFBRs. Such adjustments are determined subjectively and are
partly based on other experiences with small scale plants that have later been extrapolated to
larger sizes. Although this process of cost extrapolation is not as precise as one would like,
the cost data from the CRBRP would provide a better basis than currently exists for such estimates.

The Utility Environment - Since comercial LMFBR plants would be operated by the electric utility
organizations that provide and maintain the conventional systems of electical energy generation
and distribution, it is important that the demonstration plant be compatible with the needs and
aperational modes of the utility industry. One of the purposes of the CRBRP is to achieve and
demonstrate such compatibility in an actual utility environment, which will provide a basis for
future decisions regarding.the comercialization and application of this concept. The conditions
important to a utility environment would be created, as proposed, by operating the plant as a
power supplier to the TVA transmission grid and by using electric utility personnel to operate
and maintain the plant. Personnel from the Comonwealth Edison Company, TVA and other utility
organizations are participating in the design work so that their experience and judgment is
factored into the day-to-day decisions which affect the operacion and maintainability of the
plant. Since TVA will operate and maintain the plant, its personnel undoubtedly will play a
major rnie in developing procedures for this purpose.
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Under the conditions described above, the staff concludes that an appropriate utility environment
would be provided for achievement of the demonstration plant objectives.

Conserving hon-renewable Natural Resources - The staff recognizes that the CRBRP is not designed
to achieve a specific breeding ratio as a primary goal, but the objective of demonstrating the
conservation of non-renewable natural resources is tied to the breeding capabilities of the LMFBR.
If a significant number of breeder reactors with doubling times on the order of 10 years can be
brought on line, the plutonium so created can provide a source cf energy whose rate of expansion
is as great as 7% per year. Even with less favorable doublin times, however, significant red"c-
tions in mined uranium are possible through the breeding and use of plutonium fuel. It has bea
estimated, for example, that under a 3-1/2% annual growth rate the introduction of breeders with
a doubling time as lorg as 25 years would save several hundred thousand tor 3 per year of uranium
production by the year 2010 (Nuclear Eng. Int'l., July 1975).

Development of fuels and materials for improving the breeding ratio is being conducted primarily
under the LMFBR base technology effort.

The staff believes that the contribution of CRBR to demonstrating the breeding aspects of LMFBR
technology will consist primarily of a verification of preoperational calculations of breeding
rates in different regions of the core and blankets. Because of the limitations of experimental
accuracy, it is difficult to determine these values in critical experiments, while pure calcula-
tions of breeding ratio suffer from incompletely known cross-sections. Thus, the actual operation
of the CRBRP for sustained periods, followed by analysis of the accumulated breeding products, is
the most reliable way to verify the breeding behavior calculated for the first few years of oper-
ation. These determinations can produce corrections to the calculated breeding ratio, and the
corrections in turn can be judiciously applied to the design of other (commercial) breeder reactors
where the breeding ratic of the equilibrium cores is most relevant. In order for the process to
be most valid, the neutron energy spectrum and the general configuration and composition of the
demonstration reactor core must be similar to that of the comnercial breeder core to follow. In
the CRSR there is a similarity in the disposition of blankets to what is expected in commercial
reactors, but there is a major difference in the core volume, and in the details of core compo-
sition, since future commercial reactors are expected to operate with advanced fuels with superior
breeding ratios. Nevertheless, the neutron energy spectrum of the CRBR has the general character
cf the fast reactors to follow and is much more similar to the spectrum expected in commercial
reactors than previous U.S. fast reactors have been. The CRBR breeding measurements would there-
fore provide useful and relevant data for evaluation of the extent of breeding in larger commer-
cial reactors and the consequent conservation of important non-renewable natural resources.

Timing - The desired schedule for CRBRP, PLBR, and CBR-1, as deduced by the staff from the Admin-
istrator's findings (see Section 8.1), and from the license application (App. April 7,1975) is
shown approximately in Figure 8.1. The staff notes that this schedule provides an orderly pro-
gression in design from CRBRP through the commercial phase, with the design of each reactor fol-
lowing the design of its predecessor without waiting fcr operating experience. The staff believes
that this is an advantageous procedure for deriving benefits from each step for application to
later steps, and that the CRBRP fits appropriately into this orderly progression.

As indicated in Figure 8.1, the ERDA Administrator's decision on corvoercialization of the LMFBR is
scheduled to be made in 1986, after three years of operating experience with CRBRP. This would
require a CRBRP criticality date in 1983. Since the earliest date for CRBRP criticality in the
license application is October 1983, there is room for only two months slippage beyond the earli-
est anticipated schedule while still meeting the 1983 date. However, the staff notes that slip-
page has already occurred in the front end of the schedule to the extent that a limited work
authorization permitting site preparation is not expected until June 1,1977 (Buhl, Dec. 29, 1976,
Fig.1), and even this date would be in jeopardy if the envirormental hearings consumed more time.
The staff believes that a realistic allowance for the environmental hearing time would move the
estimated date for an LWA decision to no earlier than July 1977.

The staff notes that with the possible July 1977 start of site preparation, and with the currently
allocated time periods for site preparation, construction and preoperational testing (78 months)
critical operation would not begin before the early part of 1984 (see Figure 9.4 for additional
schedule information). If this schedule is held, the Administrator's subsequent decision regard-
ing commercialization would not be possible in 1986 unless he determined that less than three
years of operating experience for CRBRP is sufficient. If the operating experience is clear and
definite, some conclusions about engineering design, reliability, maintainability, safety, and
environnental and economic acceptability of the CRBRP should be possible by 1986, even without the
full three years of operation in the current plan. The Administrator also pointed out that expe-
rience in the design, component testing, and the construction permit review phase of PLBR is
expected to be available at that time, and also preliminary design experience with CBR-1.

1.
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ERDA DECISION ON
COMM ERCI ALIZATION

V
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78 83 36
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Figure 8.1 Projected Calendar for Fast Reactor Projects

The staff recognizes the uncertainties in predicting the precise time of a milestone so far in the
future. The staff also recognizes that if a greater commitment of effort and resources is made in
the latter part of the schedule to make up for slippage in the early part, it is still possible to
meet the 1983 criticality date.

The staff has also examined whether, in light of construction delays in the FFTF project, the pro-
jected schedule for CRBR construction should be considered achievable. The U.S. General Account-
ing Office (GAO) has evaluated the status of the FFTF program (Comptroller General, November 15,
1976), including an examination of the schedule slippage. The GA0 report lists the principal
factors responsible for the slippage as

-- Difficulties in establishing the necessary disciplined engineering approach

-- Underestimation of technical complexity in certain areas of design

-- Difficulties in obtaining qualified personnel

-- Unexpected rework in design and fabrication

The GA0 has also noted in the same report that ERDA officials are aware of the problems of under-
taking construction and design simultaneously in FFTF, and that they plan to avoid this situation
on CRBR. The GA0 notes that, based on information supplied by ERDA, all conceptual and preliminary
design and 70% of final design is scheduled to be completed prior to the start of CRBR construction.
The GA0 concluded that if these design schedules are met, the Clinch River Project should be able
to avoid many of the problems FFTF experienced. The staff is in general agreement with these
observations and conclusions.

The staff has stated its intent to resolve all major safety issues related to CRBRP prior to the
construction permit decision. The applicant is aware of the staff's intent and is developing the
technical information to support the licensing review. The staff believes that such an approach
should reduce the likelihood of the design engineering difficulties encountered in the FFTF. The
staff therefore concludes that the schedule slippages in FFTF need not be duplicated in CRBR, and
that construction and preoperational testing are achievable within the projected time allowances.

The staff also concludes that the CRBRP is capable of making substantial contributions to the
informational needs of the LMFBR program in a timely manner, and that delays which have already
occurred in the schedule will not necessarily delay the Administrator's proposed decision date on
commercialization of the LMFBR concept.
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8.4 TECHNICAL ALTERNATIVES TO THE CRBRP

The staff has examined whether certain demonstraticn facility alternatives might offer substantial
bene fi ts. The list of alternatives was chosen by the staff as a result of review of fast reactor
literature, including ERDA-1535, and the numerous corynents and suggestions that it received. The
staff regards the following alternatives as the most s;;nificant for consideration:

(1) Pool type reactors,

(2) Advanced fuels, such as carbide, nitride, metallic or advanced oxide fuel,

(3) A different size plant,

(4) FFTF role expanded to irclude demonstration,

(5) Base-loading as a performance goal,

(6) Foreign purchase of a demonstration plant design or technology

8.4.1 Pool Type Reactors

The two generic types of LMFBRs that are being developed at various locations in the world are
designated as the loop and the pool (or pot) types. Schematic diagrams of the loop and pool types
are shown in Figure 8.2, taken from WASH-1201, p. 209. The discussion in WASH-1201 is cited as
the justification for thc choice of the loop concept for CRBRP (WASH-1535, Vol. I, p. 3.5-4).
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Figure 8.2 Pool and Loop Concepts

Both the loop and pool types are regarded as viable candidates for commercial U.S. LMTBRs (WASH-
1535, Vol. I, p. 3.3-4)

In the loop system, the reactor core is contained within a relatively small reactor vessel. The
primary sodium coolant is pumped through the vessel and into piping that leads to intermediate
heat exchangers (IHX) located in vaults external to the vesml: FERMI, SEFOR, BN-350 (USSR),
Rapsodie (France), and Dounreay Fast Reactor (UK) have employed the loop concept. The German
demonstration plant SNR-300 and the larger SNR-2, the FFTF in the U.S., and the Japanese MONJU.
are loop systems.
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In the pool system, the reactor container, and all of the main primary heat transfer equipent,
including pumps and IHX's, are contained within a relatively large tank which is filled with
sodium. Non-radioactive secondary sodium flows out of the IHX to externally located steam gen-
erators, n in the loop system. EBR-II, PFR (UK), and Phenix (France) are operatinc as pool
systems; Super-Phenix, CFR and BN-600 are being designed as pool systems. These are included in
the sumary of world-wide fast breeder plant, presented in Table 8.1. A more complete tabulation
is given in WASH-1354.

It is clear that there is no world consensus as to which type of LMFBR is the best choice.
Safety, operational and maintenance advantages are claimed for each system design (Comptroller
General, May 6, 1976).

Pool type reactors are alleged to have certain inherent safety advantages as a result of the
large volume of primary sodium. One cited advantage is a greater ability of the primary system
to absorb thermal transients and decay heat without forced circulation. Since the pressurized
parts of the system are surrounded by sodium, it is virtually impossible for a sodium leak to
uncover the core (decay heat could cause fuel melting if the core were uncovered). On the other
hand, loop type reactors offer the possibility of separate inspection and maintain 3bility of the
individual units and easier accessibility for maintenance of the (external) fuel handling mech-
anisms. A pool type reactor requires additional engineering attention over and above development
of the components to provide for repair and replacement within the primary sodium tank.

The staff's review of these two concepts has led to the conclusion that the choice of a pool
design would not provide any substantial advantage. However, one of the program goals is to keep
both options open at this time, and it is true that the initial choice of loop or pool tends to
influence a great amount of the detailed design and engineering in the balance of the plant.
This was brought out in a paper by Schramm (EURFNR-1258) and is substantiated by surveying the
current and past LMFBR designs. Loop types generally have external fuel handling mechanisms
based on up to three eccentric rotating plugs in the reactor head; they also tend to use hot-leg
primary pumps with higher velocity of the primary sodium in the IHX. The pool types use internal
sweep crms for fuel handling (space and weight restrictions prevent the triple rotating plug
design), primary pumps are in the cold leg circuit, and the primary pressure drop in the IHX is
kept low. Thus, it appears that a change from a loop design in the demonstration phase to a
comercial pool design, if that is later determined to be preferable, would require substantial
new engineering and development. Nevertheless, the staff notes that such a changeover would not
be impossible. Soviet designers are undertaking just such a changeover between their BN-350
and BN-600 reactors. Because of the U.S. plan of developing detailed base technology prior to
the demonstration, as contrasted to the European approach of developing each plant with less
emphasis on a base technology program, it may be more difficult for the U.S. to make a comparable
change. Powever, the U.S. is not entirely without pool type experience, the smaller EBR-II
having been designed this way. ThE staff, therefore, also concludes that the loop choice for the
CRBR has not irrevocably comitted the U.S. program in that direction.

8.4.2 Advinced Fuels

It has been suggested that alternative fuels (carbide, nitride, metallic, or an advanced version
of an oxide), might ultimately be preferable to the oxide fuels for which the major backlog of
experience exists up until now. Such major modifications in fuel concept may be required to
develop an efficient breeder with short doubling time. As a result, some doubt has been expressed
whether relevant experience can be obtained from construction and operation of oxide breeders
(Roisman, Sept. 17,1976). However, the advanced fuels are not expected to be available in time
for initial use in the demonstration plant; therefore, they are not viable alternatives for
consideration during the early years of the demonstration.

The staff has concluded that, other than development of the fuel itself, including its diameter,

spacing, and optimum sodium velocity, little would be substantially changed throughout the system
to introduce one of the new fuels. Thus, experience gained on pumps, valves, piping, heat
exchangers, instruments, control systems and other auxiliary equipment would remain relevant.

Experience gained with the CRBR will therefore be relevant to the evaluation and development of
future reactors, even in the event of a change in fuel. The CRBRP follows a program in which the
first U.S. denonstration reactor emphasizes the comercial goals of reliability and maintainabil-
ity, but also proposes to incorporate the ability to utilize advanced fuels in the future.
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Table 8.1

WORLD-WIDE FAST BREEDER
REXCTOR PLANTS

Power
Megawatts Pool or Initial

Name _ Country thermal electr c Loop Operation _

Decomi ssi oned

Clementine USA 0.025 -- Loop 1946
Experimental Breeder
Reactor-1 USA 1 .02 Loop 1951

BR-1/BR-2 USSR 0.1 -- Loop 1956
LAMPRE USA 1 -- Loop 1961
Fermi USA 200 60.9 Loop 1963
SEFOR USA 20 -- Loop 1969

Operable

BR-5/BR-10 USSR 5/10 -- Loop 1959'd a

Dounreay fast Reactor UK 72 14 Loop 1959
Experimental Breeder
Reactor-II USA 62.5 18.5 Pool 1963

Rapsodie France 20/40b -- Loop 1966b
BOR-60 USSR 60 12 Loop 1969
BN-350 USSR 1000 150c Loop 1972
Phenix France 567 250 Pool 1973
Prototype Fast Reactor UK 600 250 Pool 1974

Under Constr.

dJoyo Japan 100 -- Loop 1976
BN-600 USSR 1470 600 Pool 1978
Fast Flux Test facility USA 400 -- Loop 1979

Planned

KN K-I I' W. Gemany 58 20 Loop 1976'
Prova Elementi di
Combustibile Italy 140 -- Modified Pool 1978

f
SNR-300 W. Germany 770 312 Loop 1980
Super-Phenix France 9 2900 1200 Pool 1982
Monju Japan 714 300 Loop 1983
Clinch River Breeder
Reacter USA 975 350 Loop 1983

Commercial Fast Reactor UK 3230 1320 Pool 1984-5
9 5000 1200-2000 Loop 1985-6SNR-2 W. Germany

Prototype Large Breeder
Reactor USA 2500 1000 Not Decided 1988

a!nitially operated at 5 megawatt thermal as BR-5; upgraded to BR-10
(10 megawatt themal) in 1973.

b Initially operated at 20 megawatt thermal; power increased to 40 megawatt
thermal in 1970 with " Fortissimo" core.

cAlso produces the equivalent of 200 megawatt electric as process steam for
desalination,

dTo be operated initially at 50 megawatt thermal.
' Operated 1971 through 1974 as a thermal reactor, KNK-I.
I In cooperation with Belgium and the Netherlands.
9Tripartite effort of French, Geman and Italian electric utilities.
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8.4.3 A Differe t Size Plant
The two major factors that appear to govern the size of the demonstration plant are:

1. Extrapolation of component sizes. Both the extrapolations from previous reactors to CRBR
and the future extrapolations from the CRBR to comercial sizes must be considered.

2. Timing. If the informational needs are to be met on the projected schedule, choices must be
made within the schedule rather than await a lengthy development period.

Secondary considerations, such as the ability to provide useful data in a utility grid, proba-
bilities of cost overruns, and prospect of later design changes also affect (and are affected by)
the choice of plant size.

A survey has bean .made of the orincipal components whose size might affect the demonstration
plant size * Table 8.2 presents some of the results of this survey with ERDA's recommendations
for the sizec of demonstration plant components. It shows that the overall CRBRP rating of 975
MWt is about the same factor of increase over FFTF as comercial alants are expected to be
increased over CRBR, i.e. , factors of about 2.5 in each case.

The staff notes from the table that perceptions of target operating temperatures are lower now
than at the time WASH-1201 was prepared in 1972. The temperatures Gf the IHX and the steam gen-
erators appear to have reached a steady level in FFTF and state-of-the-art designs, with little
ce no increase required for denonstration or comercial designs. On the other hand, considerable
size extrapolation, and hence possibly development, is required for primary pumps and heat
exchangers.

The applicant's choice of plant size appeats reasonable bccause of the following points:

?- A substantially smaller size would not provide a suitable intermediate range for the develop-
ment of pumps and valves. The subs luent extrapolation to connercial sizes would be too
great a step for confident predictions. Therefore, any possible savings in time associated
with a smaller sized demonstration plant would be more than offset by a reduction in assist-
ance to the corrercialization decision. Furthernore, the staff does not believe that there
would be any substential savings in tire by building a smaller size plant within the range
of interest.

2. Any substantially larger size would require extrapolations from present sizes that would
entail increased risks of delay in the demor * cation program and hence delays in obt:ining
information to be utilized in the commercialization decision. If sufficient time were
available for development of a somewhat larger plant, the staff believes that such a demon-
stration could facilitate extrapolation to comercial sizes. However, it should be noted
that the 350 MWe size chosen for CRER is already larger than PFR and Phenix (250 MWe).

A direct step from the present state-of-the-art to full commercial sizes is regarded as involving
substantially greater risk than the CRBRP. While ERDA's balancing of objectives and risks may be
arguable, it is clear that a major shif t in the size of the demonstration plant would have uncer-
tain benefits and could involve substantial delays.

8.4.4 FFTF Role Exnanded

The FFTF is being built to fulfill the needs of the LMFBR program for an irridiation and fuel
testing facility. It is similar in design to CRBRP but with a lower power level by a factor of
about 2.5. As a test facility, the full power output of FFTF (400 MWt) is to be dissipated to
the atmosphere through air dunp heat exchangers. It had been anticipated that the irradiation
test program would require reactor shutdowns that would be incompatible with a program of sus-
tained steam-electric power generation. The EBR-Il experience has shown, however, that in many
typical irradiation tests, it is advantageous to naintain, as far as possible, a constant power
level throughout. This pattera of irradiation operation has been found in the case of EBR-II to
be compatible with steam and electricity generation, as indicated by the high plant factors
recently achieved.

-* See WASH-1201, p. 213, for a sunnary discussion. It is the staff's belief that the survey
results are in substantial agreement with the results of the earlier Project Demonstration
Phase, in which extrapolation was an important study area.
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Table 8.2

LMFBR SODIUM COMPONENTS

Demonstration
State.of-Art FFTF Plants Tt.rget Plants **

Intermediate Heat Exchangers (IHX)

MWt/IHX 43 - 143 133 314 - 625 800 - 1300
Design Temperature (*F) 600 - 900 1050 1050 - 1100 1000 - 1150**
Shell Diameter (in.) - 69 F.? 84 - 105* -

Shell Length (ft.) - 31 33 30 - 57* -

Configuration Sine wave "L" shell fixed "L" shell fixed
tubt. ; tube sheets; and tube sheets; Sine
removable straight tube wave tube *
bundle bundic*

Steam Generators

capacity (MWt) 5 - 143 N.A. Once-thru Modular Once-thru
75 - Recirculating Modular, 78-280
Single, 315

Steam Pressure (psi) 605 - 1250 1450 - 2500 2500
SteamTemperature(*F) 780 - 840 900 - 950 900 - 1000

Tubing Single Wall Single wall Single wall
Dauble Wall

Materials Croloy and SS Croloy Croloy
Incolay 800 Incoloy 800

Primary Pump

Capacity (GPM) 2,500 - 13,000 14,500 25,180 - 57,800 62,800 - 150,200
HEAD-TDH (ft) 160 - 310 503 405 - 517 237 - 432
NPSH Available (ft) 35 - 17 40 60 - 243 89 - 30
Design Temp. (*F) 800 - 1000 1050 800 - 1000 770 - 1140***Shaf t length (f t.) 10 - 18 24 17 - 28

Check Valves

S;ze (in.) 14 - 16 16 22 - 24 38*
Temp. (*F) 550 - 1000 030 800 800*Press. (psi) 100 - 150 225 200 - 225 200*

e

Selections Incomplete
**

Operating Parameters
***

Based upon 1969 1000 MWe studies and 1971 modifications in (W) Steam Generator Development
Concept _
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Full three-loop steam operation at FFTF would require an extensive piping network that could
not be acconnodated within the presently available space at FFTF without interfering ''th
completion of the irradiation test facility and significant rework of the construction. However,
a steam-electric generation system fed from o,e of the three primary sodium loops of FFTF might
provide an early demonstration of this phase of the LMFBR cycle without undue interference from
either space or progra unatic restrictions, and without requiring construction of a separate
demonstration plant. Such a demonstration would be smaller in scale than any single loop of
CRBRP by the 2.5 factor; extr?polations to commercial size steam-electric systems from an FFTF
loop without the intentediate experience of CRERP would thcrefore entail the greater risk of such
a large step. Furthermore, schedule conflicts between the needs of the irradiation / fuel-test
program and the power demonstration program might easily arise. For these reasons, the staff is
unable to conclude that expanding the role of FFTF would provide a satisfactory alternative to
CRBRP.

8.4.5 Base Loading As a Performance Goal

Emphasis has been placed on t w use of CRBRP as a load-following plant (PSAR, Appendix B).
Assuming that the principa' pplf ation for larger LMFBRs will be as base-loaded power plants,
the incorporation of design /eatu:es in the CRERP te enhance load following capability appears
unnecessary. Designing and constructing CRBRP as a base-load plant may expedite some aspects of
the project, focus efforts on the more relevant aspects of a demonstration plant, and be more
directly related to the objective of the conO rcialization decision. It is the staff opin';n
that operation of the CRBRF during the demonstration period should focus on the base load aspects
of operation and that CRERP evaluations should be oriented to assure that its load capabilities
are relevant to the '.rger, follow-on, LMFBRs.

8.4.6 Foreign Purchases of a Denonstration Plant Design er Technology

Another possible time and co* t saving alternative would be the purchase from a foreign developer
of the required design and technology to build a demonstration reactor. Parameters of the known
U.S. and foreign LMFBR desig c have been tabulated (WASH-1354). Although the overall pace of
national programs is hard to corpare, it is arcarent that British and French LMFBR programs are
ahead of the U.S. program in at least one respect; that is, they have operational demonstration
plants and either have under construction or have designed plants whose proposed output is com-
parable to current comercial light water reactors. The purchase of such a p>ogram from abroad
entails serious risk and uncertainties, however.

A recent report on the pmstbilities of accelerating the breeder prop r M using foreign tech-
nology has been prepared by tne GA0 (Comptroller General, May 6, 1976). The GAO cites several
irpedinents to such a course, including the correrciality of the program, the impact of the
Freedom of Information Act, the tighter time frames imposed in foreign programs, potential
licensing problems, certain ir.herent difficulties in exchanging information, lack of travel
funds, and national pride. In addition, development of an excessive reliance on foreign tech-
nolony may be contrary to the U.S. goals of energy indepedence. The GA0 also expresses the
belief that foreign countries would probably not be willing to make public the licensing infor-
mation on technical data, development and design that is required unter U.S. licensing procedures.
The GAO recort brinas out the differences between the nationalized utilities anj somewhat national-
ized industries of foreign countries and the more disperse competitive picture in the U.S. This
organizational structure may, to sore extent, shape the choice of parameters for e n h nation's
breeder program.

The staff has sufficient knowledge of the Phenix reactor to predict that sore desig- changes
would tm necessary for licensing in the United States; for example, the staff rotes the lack of
a diverse and red.adant shutdown systen and the lack of a gas-tight containment in Phenix. These
impediments could be overcome; in fact, current French designs of LMFBRs include improved shut-
down systers. Insofar as licensing is concerned, the staff does not expect thct licensing of a
foreign designed LMTBR demonstration plant would be achievable in any shorter tire than a U.S.
designed plant. The same general view would apply to larger LMfB? plants.

Exchanges of technical information may be of more value than purchases of rajor facilities. The
previous discussions have highlighted at ledst one trea where such exchanges may be of nore than
background benefit; this is in the area of pool technology. Since the U.S. is not currently
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pursuing this technology and yet wishes to keep the option open for future consideration, and
since the technology is different from loop technology in many respects, information exchanges
with those nations that have chosen the complementary course may prove useful to both sides
should they decide to switch. The Germans have cited this as a reason for their joint partici-
pation in Super Phenix (Comptroller General, May 6,1976, p. 83). Such information exchanges are
not without difficulties, as the GA0 has pointed out in connection with a proposed exchange with
the Soviet Union involving steam generator test facilities. Nevertheless, the staff concludes
that the pursuit of a U.S. demonstration program, supplemented by exchanges of information with
foreign programs, would seem to be a much more reliable way of meeting the identified U.S. objec-
tives than a major purchase of foreign design and technology.

8.5 SUMMARY AND CONCLUSION

The overall objective of the LMFBR program is to " establish a broad technical and engineering
base sufficient to permit industrial involvement required for a commercial breeder industry."
ERDA identified the CRBRP as an important element in attaining this objective (ERDA-1535, Section
I.B.1). The ERDA Administrator's findings of December 31, 1975 support this statement and spe-
cifically reject those options involving rapid acceleration of the program because of the " lack
of any demonstration plant or large plant experience. . _" Similarly, delays or omission of the
CR'"'P f rom the program are stated to be unacceptable (ERDA-1535). The staff believes that the
CR# is rpable of making substant:al contributions to meeting the needs of the LMFBR program
and 1. is therefore likely to meet its objectives under the program (see Sect. 8.3). Furthermcre,
the staff concludes that no substantially better technica} alternatives are available to achieve
the objectives of the demonstration plant in a timely manner (Sect. 8.4). Delays which have
already occurred in the schedule will not necessarily delay the ERDA Administrator's proposed
decision date on commercialization of the LMFER concept beyond 1986.
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9. ALTERNATIVES

9.1 ENERGY SOURCES

Alternative energy sources are discussed and analyzed in the Final Environmental Statement on
the LMFBR Program (ERDA-1535). They are not considered in this statement because none were
cor:sidered to be capable of fulfilling the general objectives and specific purposes of the CRBRP
as an LMFBR demonstration plant (Chapter 8).

9.2 SITES

In the staff's draft statement, only sites within the TVA servta area were considered as alter-
natives to the proposed Clinch River site. In this final statement, certain alternative sites
outside the TVA service region have been considered in response to comments from the Natural
Resources Defense Council (see p. A-61) and considerations in the Comission's order of August
27, 1976 (see Sec. 9.2.6).

9.2.1 Background

During the LMFBR Demonstration Plant Project Definition Phase which ended in 1971, several sites
were proposed to the AEC by reactor manufacturers and utilities. T. 9e included a General Public
utilities site near Scottsville, Pennsylvania; an ESADA (Empire State Ttomic Development Associ-
ates) site in New York next to the St. Lawrence River; a site on the Hanford reservation near
Richland, Washinc hn; and a site at Savannah River, South Carolina. 411 of these locations were
considered likely co be acceptable (WASH-1201, p. 36). As part of this program, backup sites
were considered so as to minimize potential delays in meeting the program objectives due to non-
LMFER related matters. The Scottsville, New York and Hanford sites were reviewed in a preliminary
manner by the AEC Regulatory staff. The Scottsville site was found generally acceptable but some
issues developed with regard to the New York site, principally with regard to seismicity of the
region. The Hanford site was not reviewed in detail. Formal findings of site suitability were
not made for any site.

The site selection process under the program then underwent a major modification as part of the
AEC's chance from the approach of first considering vendor design /;ite combinations to an approach
of considering possible owner-operators of the demonstration reactor, each with its own complement
of candidate sites. In the subsequent implementation of plans for the demonstration plant, the
AEC invited proposals from utilities or groups of utilities who were willing to become the owner-
operator of the plant. The proposals received identified only one of the previously proposed
locations - the ESADA site in New York. The group of utilities which had participated in the
earlier reviews of the Hanford site declined ta submit a propcsal, apparently because of resource
limitations. A group of utilities in th; northeast suggested a site on the New England Power
Company system near Rowe, Massachusetts (WASH-1201, p. 459). Comonwealth Edison Company (CE)
ano the Tennessee Valley Authority (TVA) jointly proposed the location of TVA's John Sevier Plant
near Rogersville, Tennessee, where steam from the reactor could be used to drive existinq turbines
at the plant (WASH-1201, p. 404). An alternative in the CE/TVA proposal was to locate the demon-
!tration plant on a new site em the Clinch River at Oak Ridge, Tennessee. The CE/TVA proposal
was ultimately accepted by the AEC with the understanding that the demonstration plant would be
constructed on a suitable site within the TVA power service area (WASH-1201, p. 415).

9.2.2 TVA Site Selection Criteria

The AEC's program office recognized that the considerations applying to LWR site selection
should also apply to fast breeder site selection (WASH-1201, p. 36). It had therefore been
determined that any potential site must not require unusual design features or special licensing
considerations and should permit the construction of a plant that would conform with applicable
environmental standards. In recognition of the developmental nature of the LMFBR concept, how-
ever, an important factor in selecting the site was to assure that the demonstration plant would
not have an adverse effect on TVA's ability to provide an adequate supply of electricity to the
region it serves. The siting criteria used by TVA are sumarized (ER, p. 9.2-3) as follows:

1~~q,4 /

/ ID is v
9-1 77q O'1

Tru u7 &



9-2

1. The demonstration plant size will be in the 300 to 500 MWe range;

2. The site must meet physical and environmental requirements;

3. A hook-on plant is preferable to a new plant provided adequate incentives exist;

4. Concerning the hook-on criteria:

a. The project should not adversely affect TVA's power system operation or system
reliability and should permit the use of existing boilen during periods when the
LMFBR nuclear steam supply system (NSSS) is not available for operation; and

b. Steam conditions and unit sizes of existing steam plant should closely match
requirements of the LMFBR demonstration plant;

5. Concerning new site criteria:

a. The site should be available irmediately; and

b. The site should be one which is not expected to be used for a commercial gen-
erating plant in the near future.

The NRC staff considers the above siting criteria to be reasonable for coarse screening of
proposed sites within the TVA service region, with the exception of criterion Sb. Although TVA
did not wish to commit a site which was usable for large nuclear units, such a site would likely
be suitable for the demonstration plant. For this reason, the staff has considered several of
these sites in its review.

9.2.3 Alternative Sites for the Hook-On Option

The applicant reviewed all TVA plants that would be operational on a schedule consistent with the
demonstration plant to determine their suitability for operation of existing turbines with steam
from the LMFBR. These plants and the initial factors used ir evaluating them are shown in Table
9.1 (ER, Tab 9.2-1). Sites in the western portion W the TVA system, downstream from Tennessee
River Mile 240 and the Cumberland River west of Nashville, were elim mated due to the proximity
of the New Madrid faulted zone in which major seismic activity occurred in 1812. For this reason,
the Allen, Shawnee and Johnsonville Steam Plant locations were not considered further.

TABLE 9.1 TVA Steam Plant Characteristics for Demonstration Plant Siting Adaptability (a)

Throttle Throttle /
Unit Steam Reheat Meets

Nameplate Pressure Steam Temp. Size Accotable Candidate
Plant Units Capacity 41We 16/in2 gage 'F Criteria Seismology Site

Allen 3 330.00 2400 1050 Yes No
Browns Ferry (g 3 1152.00 950 540 No --

Bull Run 1 950.00 3500 1000/1000 No --

Colbert l&2 200.00 1800 1050/1050 Yes Yes
2-4 223.25 1800 1050/1050 Yes Yes Yes

5 550.00 2400 1050/1000 No -- Yes
Cumberland 1&2 1300.00 3500 1000/1000 No --

Gallatin 182 300.00 2000 1050/1050 Yes yes Yes
3&4 327.60 2000 1050/1050 Yes Yes Yes

John Sevier 1 223.25 1800 1050/1050 Yes Yes Yes
2-4 200.00 1800 1050/1050 Yes Yes Yes

Johnsonville 1-4 125.00 1450 1000 Yes No

5-6 147.00 1450 1000 Yes No

7-10 172.80 2000 1050/1000 Yes No

Kingston 1-4 175.00 1800 1000/1000 Yes Yes

5-9 200.00 1800 1050/1050 Yes Yes Yes
Paradise 1-2 7r4.00 2400 1050/1000 No -- Yes

3 1156.20 3<00 1000/1000 No --

Sequoyah(b) 1-2 1220.58 165 515 No --

Shawnee 1-10 175.00 1800 1000/1000 Yes No

Watts Bar 1-4 60.00 850 900 No --

Watts Bar 1-2 1269.90 No --

Nuclear Plant
Widows Creek 1-4 140.63 1450 1000 Yes Yes Yes

5-6 140.63 1800 1000/1000 No --

7 575.01 2400 1050/1000 No --

8 550.00 2400 1050/1000 No --

MX-14 & X-IS l-2 1332.00 No --

-~ g q n'9
(a) ER, Tab V 9.2-1 ( i
(b) Nuclear Plants
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As indicated in the right-hanf column of the table, certain generating units at five of the
plants appear to be suitable hook-on indidates. However, Colbert, Gallatin and Kingston all
were operating and are expected to operate at capacity factors greater than 60%.

Due to the relatively high utilization of these plants in meeting system load, TVA believed it
prudent to exclude them from further consideration provided Widows Creek units 1-4 or John Sevier
units 1-4, which had capacity factors of 50.8% and 54.8%, respectively, were suitable for use
with the demonstration plant. The NRC staff concurs w'.ch this judgment since the average capa-
city factor of the demonst;3 tion plant is unlikely to exceed 55% during the initial 5-year demon-
stration period (ER, Am I, p Al 3). The extent to which a plant with a normally higher capacity
factor is not utilized would represent an economi: penalty to the TVA system.

Units 3 and 4 at the John Sevier coal-fired power plant near Rogersville, Tennessee, were initially
selected ta accommodate the hook-on arrangement. Adequate space was available adjacent to these
units for the reactor and other components of the nuclear steam supply system (NSSS). These
units have normal steam conditions of 1800 psig at 1050*F, with 1050'F reheated steam; where;s
the steam from the nuclear system would be delivered at about 900'F, which would result in a 36
MWe reduction in plant capacity. Reneating the steam would be necessary to keep the moisture
level in th( last stage of the turbines below about 5%. Sodium reheat capability was thought to
involve significantly increased system complexity and technological extrapolation as compared to
non-reheat systems. A separate oil-fired rthPater was therefore considered as a meant of pro-
viding the reheated steam, but this would also increase the complexity of the project and involve
added capital and operating costs.

The normal steam conditions of 1450 psig - 1700'F at Widows Creek unit 1-4 are better matched to
design objectives of the NSSS and no reheat cycle would be required. Steam from the NSSS would
have a higher moisture content which would accelerate the turbine blade erosion sor:ewhat, but not
enough to make the arrangement infeasible. Reducing the steam temperature to 900'F would also
reduce the plant capacity by 27 MWe. Vacant land near the existing units is sufficient for
addition of the NSSS. However, the staff found during a site visit that a 1000-ft smoke stack
was being erected between these units and the river. In view of the accident potential of a
toppled stack of this size, a reevaluation of the location and design of a breeder reactor on
this site, or possibly relocation of the stack, would be necessary if this alternative were
chosen for the demonstration plant.

The staff considers the applicant's screening process to be reasonable and agrees with its
selection of the Jana Sevier and Widows Creek sites for the add-on alternatives. These are
considered further in Section 9.2.5.

9.2.4 Alternative New Sites in the TVA Service Area

Eleven new sites, including Clinch River, were studied by the applicant for the demonstration olant
(ER Sec. 9.2.4 and ER, App. A). lheir locations are shown in Figure 9.l. These sites were evalu-
ated by the applicant on the basis of population, seismology, geology, transportation access, near-
ness to transmission lines, hydrology, and ecology. The principal factors are sunmarized in Table 9.2.

The applicant's reasons for elinination of certain sites were as follows:

Spring Creek,
Caney Creek,
Buck Hollow, and
Lee Valley - have less favorable geologic characteristics than Clinch River.

Murphy Hill - has potential for future conmercial power production.

Blythe Ferry - would require construction of 19 miles of new railroad line and
6 bridges.

Taylor Bend - would block access to the tip of the peninsula, where extensive
development is planned, and require purchase of an unneeded
additional 1550 acres.

Phipps Bend - has potential for future conmercia' power production.

Hartsville - is being developed for commercial power production.

Rieves Bend - availability of adequate cooling water is questionable.

The staff's review of the 11 new sites indicates that the Spring Creek, Rieves Eend and
Hartsville sites are all located in the Central Stable Region tectonic province which has

1 ~~ 9'714 7n.i r. * 7
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FIGURE 9.1 General Location - Alternative Sites

experienced a maximum seismic intensity of VII-VIII, whereas all the otner new sites (and the
John Sevier and Widows Creek hook-on sites) are in the southern part of the Valley and Ridge tec-
tonic province which includes a maximum intensity of VIII. There is no known evidence of active
faults in this region; consequently, the presence of faults near some of the sites is unlikely to
be an important factor. However, a major potential problem is the presence of extensive karstic
features (solution features) associated with the limestone foundation rock which is common to
many of these sites. The discover., of sink holes at Spring Creek indicates such potential founda-
tion problems and is good cause for its elimination from further consideration. Extensive karstic
features are not present at the Clinch River, John Sevier or Phipps Bend sites, but detailed
review would be required ', make a final assessment of the other sites.

From the limited information available on the Caney Creek, Buck Hollow and Lee Valley sites, the
staff has not concluded that these sites have less desirable geological char;cteristics than the
Clinch River site, as indicated by the applicant. Howefar, they are generally similar in atmos-
pheric dispersion and other characteristics to the Clinch River and Phipps Bend sites, which are
discussed further in Section 9.2.5, and do not offer any significant advantages over the proposed
site. The faults near these sites are unlikely to be an important factor in their acceptability
since there is no known evidence of active faults in this region. But, the presence of such
faults is an uncertainty which must be extensively investigated before a site suitability deter-

mination can be made. In view of this uncertainty and the probability that the timing require-
ments of this project could not be met, the staff considers the Caney Creek, Buck Hollow and Lee
Valley sites to be less desirable alternatives for the demonstration plant.
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TABLE 9.2 Site Data for Candidate New Sites
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The lack of an assured supply of cooling water at the Rieves Bend site is adequate reason for its
rejection, and the same deficiency applies to Buck Hollow which is discussed above. Both the
Blythe Ferry and Taylor Bend sites would be more costly or less desirable to develop than Clinch
River fcr the reasons given by the applicant. The staff therefore agrees that the Buck Hollow,
Rieves Bend, Blythe Ferry and Taylor Bend sites should be eliminated from consideration.

Site preparation activities for a 4-unit nuclear power plant at the Hartsville site have been
authorized by the NRC since the Draft Environment Statement on the CRBRP was issued. Suf ficient
space is probably available at the Mrtsville site for the demonstration plant as well; however,
constructing the demonstration plarit there during the same time period would increase the socio-
economic impacts on tt- small communities in the area by 50 percent (2800 persons at peak con-
struction of CRBRP added to 5300 for Hartsville). The staff concluded that this situation should
be avoided in view of the considerable stress on facilities which is already expected from the
Hartsville project (NUREG-75/039).

Murphy Hill and Phipps Bend are also potential sites for commercial nuclear power piants and were
therefore rejected by TVA fur the LMFBR demonstration plant in accordance with its siting cri-
teria (Sec. 9.2.2). Based on a review of information provided by the applicant and a visit to
both sites, the staff concluded that either would be suitable for the demonstration p' ant. An
application for permits to construct two nuclear units at Phipps Bend is under review, but the
review has not progressed enough ior any licensing decisions to have been made. Both of these
sites are therefore presently available as alternatives to the Clinch River site.

The NRC staff has considered several additional nuclear power plant sites in the TVA service area
during environmental reviews of other construction permit applications by TVA. Seven alternative
power plant sites were identified and evaluated in the staff's FES for the Bellefonte Nuclear

Plant (1974) and three alternative sites were evaluated in the staff's FES for the Hartsville
Nuclear Plant (NUPEG 75/039, 1975). Currently, the staff has under review construction pennit
applications for the Phipps Bend (DES, NURO-0098, 1976) and Yellow Creek Nuclear Plants (TVA,
ER,1976). In summary, it is the staff's judgment that previous and current construction permit
application reviews of alternative plant sites in the TVA service area by the NRC staff have not
identified any sites which would of fer substantial environmental advantages relative to the
Clinch River site.

9.2.5 Selected Alternative Sites in the TVA Service Area

The selection process describeJ in the foregoing sections resulted in the applicant's eliminating
all but three sites: the John Sevier and Widows Creek hook-on sites; and the new site at Clinch
River. To this list the staff has added the Phipps Bend and Murphy Hill new sites. A comparison
of all five sites is given in Table 9.3. Re data reveal numerous differences in site character-
istics, but none which indicate that location of the LMFBR demonstration plant at any one of the
five sites would not be feasible.

In Table 9.3, slight differences in meteorology are noted; the atmospheric dispersion conditions
at these sites along the rivers of eastern Tennessee are so nearly alike that they should be
consider ed comparable. Relative to other regions of the country, there is a greater frequency of
stagnant or poor dispersion conditions. This generally results in somewhat more restrictive
centrols on routine and potential accidental releases. On the other hand, the area is character-
ized by relatively low populations. For example, as shown in Table 9.3, the populations surround-
ing the five sites were sll below one million out to a distance of 50 miles (an average of about
130 pecS e per square . ale). This may be compared to the value of 500 people per souare mile
currently used by the NRC staff as a criterion that triggers a more extensive review of alterna-
tive sites. This is further illustrated in Figure 9.2.

The applicant has made a cost comparison of locating the demonstration plant at John Sevier,
Widows Creek and Clinch River (Table 9.4). (Cost estimates were not made for installations at
Phipps Bend and Murphy Hill, but neither site has unique characteristics suggesting unusual
costs.) The comparison showed that adding the nuclear facility to the Widows Creek plant would
be $98.4 million less expensive than construction and five-years' operation of an entirely new
plant at the proposed Clinch River site; adding the nuclear facility at John Sevier would be
$55./ million less expensive than the CRBRP. The savings at the two hook-on sites would come
mainly in lower site denlopment costs and avoiding the purchase of a turbine-generator and other
balance-of-plant facilities.
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TABLE 9.3 A Summary of Comparisons Between the John Sevier. Widows Creek,
Clinch Riser, Phipps Bend and Murphy Hill Sites (ER, Table 9.2-3)
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TABLE 9.4 Summary of Economic Comparison of LMFBR
Demcnstration Plant Alternatives

(Millions of Dollars)(a)
Clinch River Widows Creek John Sevier

PLANT COSl(b)A.

Site Development (c) 18.2 -- --

Nuclear Plant (NSSS) 701.2 701.2 699.2
Turbine Plant 104.6 -- --

Hook-on -- 44.6 50.9
Cooling Facilities 7.4 20.8 18.8
Switchyard 4.3 -- --

Subtotal (1974 $) 835.7 766.6 768.9

B. FIVE-YEAR DEMJNSTRATION PERIOD OPERATING COST

Id)Nuclear Fuel Fabrication 107.3 107.3 101.3
Fuel Oil -- -- 34.0
Non-Fuel 0 & M 47.3 46.1 45.4

Subtotal 154.6 153.4 90.7

Potential Power Credit (71.8) (67.9) (68.7)

Net Operating Cost (1974 $) 82.8 85.5 112.0

C. OTHER PROJECT COST

Project Management 47.8 47.8 47.8
Contract Services 8.8 8.8 8.8
Property Insurance 4.8 4.8 4.8
Supporting R&D 336.8 336.8 336.8

Subtotal (1974 $) 398.2 398.2 398.2

D. PROJECT COST

A + B + C (1974 $) 1316.7 1250.3 1279.1

Etcalation Allowance 633.7 601.7 615.6

Total 1950.4 1852.0 1894.7
Differences Base (98.4) (55.7)

(a) Source: Letter to NRC from A. R. Buhl, CRBRP Project Office, Jan. 10, 1977.
) Plant cost estimates include normal overhead and appropriate contingencies for each
part of the plant estimate, but do not include interest during construction.

(#} Site development costs for John Sevier and Widows Creek are small and included in the
hook-on cost estimate.

(d) Nuclear fuel fabs ication cost does not include the cost of other fuel cycle materials
and services that will be provided by ERDA; the difference in cost indicated is due
to the smaller reactor size at John Sevier.
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An important economic factor in favor of an entirely new plant is its potential value to TVA,
which will have the option to purchase and operate the plant at the conclusion of the initial
5-year period. The CRBRP, with its own turbine generator, probably can be continued in operation
as a power producer, whereas the hook-on plants cannot be assigned a value as capacity since they
would not represent an increase in power system capacity; they would actually incur a 27-MWe
reduction of the present capacity at Widows Creek, or a 36-MWe reduction at John Sevier, due to
the off-design steam conditions which would result from the reactcr. This reduction in net
capacity and the need to shut down the facility during connection of the nuclear island to the
turbine system would realt in temporary but significant losses of generating capacity. More-
over, the ages of the existing turbines (about 25 years at John Sevier and about 30 years a+
Widows Creek), and the oegradation of turbine performance resulting from the mismatch in steam
conditions in the hook-on arrangement, present uncertainties as to the capability of these machines
to meet the reliability objectives of the project.

With respect to the plant design in general, an all-new plant offers a distinct advantage since
it could be designed in an integrated fashion to accommodate the LMFBR nuclear steam supply
system. Engineering complications associated with design would thereby be minimized. An all-new
plant would also provide greater assurance that the facility w7uld be available beyond the demon-
stration period for extended research and development on the LMFBR concept and advanced fuels.

In view c f the above considerations anc other potential technical problems with a hook-on arrange-
ment (ER, p. 9.2-32), the applicant chose to construct an entirely new plant. The NRC staff
concurs wich this decision on the basis that expenditure of the additional funds is necessary to
assure a high degree of prcbability that the emonstration plant will meet its objectives under
the LMFBR program.

The applicant's choice of the Clinch River site rather than Phipps Bend, Murphy Hill or any of
the other TVA alternative sites, appears to have been influenced by TVA's desire to reserve
certain sites for commercial power plants. However, there appear to be no significant environ-
mental benefits to be gained from locating the plant at these alternative sites.

From the safety standpoint, as shown in Table 9.3 and figure 9.2, none of these sites is substan-
tially different than the Clinch River site with respes t to site isolation (population density).
There are some differences with respect to available exclusion radius, size of population within
a few miles of the plant and nearby industrial facilitics. While the Clinch River site is less
favorable in these respects, the differences are not so great, in ihe staff's view, as to warrant
a conclusion that relocation to another site within the TVA region should be considered.

9.2.6 Alternative TVA Sites Outside Its Service Area and Alternative ERDA Sites

This discussion is provi nd in response to NRDC comments (see p. A-61) on the DES which state
that alternative sites with more favorable environmental and safety features were act analyzed,
specifically the ERDA properties at Hanford, Idahn and Nev3da. (Alternative sitas within the TVA
service area are discussed in Sections 9.2.1 through 9.2.5 and 11.9.3. Cc-locrcion with fuel
cycle facilities is discussed in Section 11.9.5 and underground sites in Section 11.9.6.) In
performing this review, the staff has observed the general principle in the Nuclear Regulatory
Commission's Memorandum and Order of August 27, 1976, that " consideration of alternatives need go
no further than to establish .d her or not sub.tantially better alternatives are likely to be
available." The W - - also noted the CONIssion's Judgement that this agency does not need
to detemine t' M is the "best" or " optimal" alternative, but only that the applicant's
preferred r coach is " reasonable."

The Comissio"'s Order stated also that the programatic impact statement (ERDA-1535) is dis-
positive of need for a demonstration-scale facility, including its timing and objectives. The
staff has therefore included in its consideration of alternative sites an assessment as to
whether a change in the proposed site is likely to permit the timing requirements to be met.

In order to determine if alternative sites with substantially more favorable environmental and
safety features are found elsewhere in the United States, the applicants were requested to survey
such possibilities for location of the LMFBR demonstration plant on properties in their custody
outside the TVA power system. TVA compared TVA-owned sites outsice its service area to the
Clinch River site and ERDA similarly compared U.S. novernment-owned sites under its jurisdiction
(Buhl,Nov. 18,1976). In the applicant's screening process, a minimum requirement for site
size was 300 acres assuming an exclusion distance of 2000 feet. This criterion was stated to be
based on Regulatory Guide 4.7, " General Site Suitability Criteria for Nuclear Power Stations."
The staff agrees that this is a reasonable value for the purpose of site screening for the demon-
stration plant. The sites which are large enough for the plant were then considered with respect
to the other site suitability paraleters discussed in the guide and potentiai impacts of the
plant on the environment.

}h --
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TVA has only two sites, Page and Artemus, outside the TVA service a*rea which might be considered
(Fio 9.M. Both were purchased because of their proximity to coal resources. Page, 3.5 miles
sou heast of Pineville, Kentucky, is unsuita51e for the LMFBR demonstration plant site because of
its insufficient size,122 acres. Purchase of additional land would be necessary to provide an
adequate exclusion area. The site also has a limited water supply, a potential problem for fish
passage at the discharge, no barge access and relatively high transmission line costs. Character-
istics of the 553-acre Artemus site, 8 miles northwest of Pineville, are similar to those of the
pan site. While the size is adequate, the site is inferior to the proposed site because of the
limited amount of water in the Cumberland River (6.2 cfs minimum daily low flow), no barge access
and the extenshe transmission facilities that would be r.ecessary to integrate the plant into the
power system. The resulting higher costs that would be sustained on both counts, and the fact
that no significant advantages of the site are evident over the Clinch River site, gave cause to
conclude that both Page and Artemus are not suitable alternatives.

From a survey of all ERDA properties, the applicant found that 29 ERDA areas appeared to meet
the minimum size requirement of 300 acres. Five mining claim areas were eliminated upon further
examination because each uf the parcels held by the Government in fee contains less than 300 acres.
Twenty-one other areas were rejected for one or more of these reasons: insufficient cooling water,
excessive seismic ground motion, interference with projects under the Division of Military Appli-
cations weapons program, relatively high population density, insufficient space or undesirability
of location in clcse prcximity (1/2 mile) to existing ERDA facilities. Upon examination of the
descriptive information regarding the 26 areas, the staff agreed with the applicant's decision
to reject them as candidate sites for the demonstration plant.

Specifically, the 800,000-acre Nevada Test Site is not suitable because of the high cost associ-
ated with the estimated 0.75 g design requirement for seismic ground motion, lack of surface water
and iimited groundwater (use for the demonstration plant would conflict with other uses of
Nevada's limited suoply) and relatively high transmission line costs, as well as conflicts with
current site projects covering research, development, and testing nuclear weapons. The site is
bordered on three sides by the U.S. Air Force's Nellis Bombing and Gunnery Range, an additional
potential conflict. A second Nevada site, the 2500-acre Central Nevada Test Area, about 100
miles north of the above-discussed site, was rejected because it is held in reserve for potential
underground nuclear testirg, it has a limited water supply (50 to 100 wells about 1000 f t deep
very likely would be needed to give water with a 300 to 600 ppm dissolved solids content, and the
quality probably would deteriorate as withdrawal proceeded), it has an estimated 0.4g desig,
requirement for seismic ground motion, it would require costly transmission lines, and labor
supply is limited. The staff concurs with rejection of both Nevada sites.

The remainion three ERDA properties considered were Hanford, Savannah River, and the Idaho
National Engineering Laboratory (INEL). All three are in relativM y remote areas and are between
200,000 and 600,000 acres in size. Preliminary analysis indicates that any one of them could
readily accomodate the demonstration plant, along with the current wide variety of nuclear
energy projects including, at Hanfcrd, the construction of commercial nuclear pouer plants (WPPSS
1, 2 & 4).

Characteristics of the three alternative ERDA sites are comparad in Table 9.5 to those of the
Clinch River site. Aside from a higher safe shutdown earthquake design requirement at Idaho,
there would probably be no differences in plant design except as necessary to adapt it to terrain
and climatic conditinns. Nor are there likely to be any substantial differences among the four
sites with respect to potential socioeconomic impacts resulting from plant construction and
operation. The biological impacts of construction would vary among the sites due to their dif-
ferences in ecology, but the staff believes these irpacts would be no more than minor at any of
the sites. Effluents from tF2 plant under normal operating conditions would be so small that the
environrental ef fects would be minimal. Hence, there appears to be no substantial differences
a-'ong the sites with respect to impacts from construction and normal plant operation.

However, all three of the alternative sites provide the opportunity to use very large exclusion
areas and they have lower surrounding population densities. The atmospheric dispersion at the
three alternative sites is also superior to that at the Clinch River site. These factors would

result in lower calculated doses from an identical release of airborne radioactivity. Therefore,
the staff concluded that the threa alternative sites do offer the Opportunity for reducing the
potential impact of accidental radiological releases to the atmosphere. Because of the advantage
of the alternative ERDA sites in this regard, the staff also reviewed these sites from the
standpoint of their ability to meet the other objecti.es of the demonstration reactor (Sec. 8.3).

\*9*1i / 1
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Table 9.5 Comparison of Clinch River Site to Selected Alternative ERDA Sites (a)

RIVER HANFORD RESERVATION IDAHO RESERVATION SAVAFNAH RIVER RESERVATION

Location 9 miles SW of Oak Ridge, On the north boundary About 25 miles W of Idaho About 25 miles SE of Augusta,
TN (adjacent to Oak Ridge of Richland, Washington Falls, Idaho Georgia
Reservation)

Site Size: 1364 acres 360,000 acres 570,000 acres 190,000 acres

Exclusion Boundary 2,200 feet Potential for 2,200 ft Potential for 2,200 ft Potential for 2,200 ft
Population Center

Distance s7 miles (Oak Ridge-28,319) (Richland-26,290) g 125 miles (Idaho Falls- s25 miles (Augusta-59,864)
35,776)

Population Exclusion 22C0 feet 15 miles 20 miles 10 miles
Boundary

Population within 700,000 300,000 100,000 450,000
50 Miles

Cooling Water Supply Clinch River - Adequate Columbia River - Adequate Groundwater - adequate Savani. " River - adequate e
i

Flooding Problems None at proposed location None expected None expected None expected N

on site

Fo.ndation Conditions Adequate - limestone and Adequate - dense sand Good - surface basalt Adequate - hard clay marl
siltstone and gravel to 100 ft, with limestone nodules

clay below

Seismology - probable
design basis SSE
acceleration 0.25g 0.25g(c) Uncertain (d) 0.20g(e)-

Atmospheric Dispersion Base Better than Clinch River Better than Clinch River Much better than Clinch River

Land use on site Wooded Nuclear-related; Nuclear-related; Nuclear; unoccupied land is
environmental research grazing environmental research park

Nearby Facilities Nuclear-gaseous dif fusion Nuclear-NPR within Nuclear - LOFT, test Nuclear - Weapons related
plant. 3 miles; ORNL 2 miles of possible reactors activities, H 5 stored;

24 miles; small industrial location in 100 Area; agriculture

y prk 1.5 miles; small farms agriculture, LMFBR
-j technology center_,
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Table 9.5 (Continued)

CLINCH RIVER HANFORD RESERVATION IDAHO RESERVATION SAVANNAH RIVER RESERVATION

Site Access Road, railroad, and barge Road, railroad, and Road and railroad only Road, railroad, and barge
barge

Transmission Facilities s3.2 miles of new line Only minor transmission 20 miles or more of new Only minor transmission line
required line construction line and substation construction required

expected additions required

Terrestrial Impacts Minor Minimal Minor, 2 endangered Minor, 2 endangered species
species present present

Aquatic Impacts Minor Minimal None Minor

'J Labor Supply Over 50% local Over 50% local Over 50% local Over 50% local-

[ Socioeconomic Impacts Some adverse impact on Same as Clinch River Same as Clinch River Same as Clinch River
local government services

Utility Participation Yes Doubtful at this time Unlikely Doubtful at this time U

,

'J (a) Basic sources of information were the applicant's submittal (Buhl, Nov. 18,1976), this FES, the documents listed below, and the
staff's judgment.

(b)Richland borders the Hanford Reservation; for FFTF the distance is 6 miles; for WPPSS, 8 miles; for the 100 Area, about 30 miles.
(c)SER for WPPSS 1 & 4 on the Hanford Reservation. On-going review of the Skagit site (Docket Nos. STN 50-522 & 523)

has brought to the staff's attention a possible change in the location and size of the 1872 Central Washington
earthquake. The propo ed new location would place the earthquake closer to the Hanford site and could impact
our previous conclusion regarding the acceleration for se hmic design there.

(d)ERDA estimate 0.32g for the LOFT facility near center of the reservation (ANL/ RAS 76-22, Vol. 6, Pt. 1. Sept. 1976).
(*}SER for Alvin W. Vogtle Nuclear Plant across the river.
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Except for the delay that would ensue from selection of an alternative site, both Savannah River
and Hanford appear to be acceptable sites. The INEL site is less certain because of the rela-
tively high rate of seismic activity in the Idaho reginn and the lack of any licensed power
reactor in that region. These conditions imply that the regulatory review of a site at INEL
could be more time consuming than at the other sites and it is not unlikely that the demonstra-
tion plant would have to be redesigned for a higher level of vibratory ground motion than that
required at the Clinch River site. The availability of an appropriate utility to operate (and
potentially own) the plant at this site also appears doubtful (Nyland,1976). In view of these
uncertainties, the staff considers a site at INEL to be less desirable for the demonstration
plant than the Clinch River site and the other ERDA owned alternative sites.

Because the Hanford and Savannah River sites have some potential advantage over the Clinch River
site, the staff further explored the reasons why neither was selected for the demonstration
plant. As indicated in Section 9.2.1, both Hanford and Savannah River were considered likely
candidates during the Project Definition Phase which ended in 1971, but neither of them was
proposed by utility groups during subsequent negotiations with the AEC. In response to the
staff's inquiry, the applicant explained that the utility groups in both areas were not in a
position to offer proposals in 1971-72 when the site selection was made and they are not able to
accomodate the demonstration plant currently. The reasons given are essentially as follows:

(1) The Northwest utilities determined that the capital investment commitment for a demon-
stration plant at Hanford (or Idaho) would be substantially more than could be dedi-
cated by the Northwest utilities. Also, *.hese utilities did not have the necessary
technical expertise in nuclear plant construction and operation. Since then, the
Northwest has become substantially committed to development of commercial nuclee power
and has 10 units or more in various stages of planning, construction and operatica.
However, with all of its technical, financing and managerial talent concentrated on
implementation of this program, the Northwest would not be willing to undertake an
additicnal obligation (Nyland, 1976).

(2) For the Savannah River site to be eligible for consideration, the utility companies
felt that Duke Power Company, as the closest utility with substantial nuclear expe-
rience at that timb would have to be in a position to operate the plant and to provide
substantial technical input for the project to be successful. However, Duke Power and
the other utilities in t'e area did not have the manpower to do so at the time because
their personnel were aletady engaged in extensive nuclear construction programs of
their own (Lee,1976). The same situation exists today (Buhl, Nov. 18, 1976, Sec.
2.1.2.2.13).

From the above discussion it is evident that arrangements for utility participation and operation,
similar to hose at the Clinch River site, would not be possibie at Hanford or Savannah River
without considerable reordering of pricrities among the utilities that would be responsible for
operation, and possibly eventual ownership, of the plant. Another factor is the applicant's view
that the selected site is preferred in the sense of providing a test of the demonstration nature
of the project ct a relatively typical power reacter site (in terrs of exclusion area distance
and population density). The staff agrees that the proposed site is more typical of those gen-
erally available across the country and it would therefore provide some benefit in demonstrating
the licensability of such sites for LMFBRs. However, the staff does not regard this as signifi-
cant at this stage of LMFBR development.

Also to be considered in weighin! the relative benefits of another site are the necessity of
negotiating new contract arrangements, which would be subject to approval by the Congress, and
the possible delay associated with such an action. New site-related studies and revisions nf
the Environmental Report, the Preliminary Safety Analysis Report and this environmental statement
would be required. Since it appeared dmbtful that these efforts could be accomplished without
some impact on the project's 3bility to meet the timing objectives of the demonstration, the
staff requested the cpplicant to provide estimates of the additional time and costs that would be
incurred from such a move.

9.2.6.1 Schedule Impacts

The information provided by the applicant shows that a decision tu relocate the proposed plant
would cause a substantial delay in its operation (Buhl, Dec. 29,1976). A reference case char-
a-terized as " optimistic on the whole" indicates a total delay of 43 months in the criticality
do.e (Fig. 9.3) and a " bare minimum case," which assumes the most optimistic course of action
for each event along the schedue critical path, indicates a 33-month delay from the date of
decision. The difference of 10 months less delay in the minimum case is in postulating 7 months
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Figure 9.3 Applicant's Critical Path for Reference 43-Month Delay to Develop FES for a New Site

rather than 12 to select another site and obtain transition legislation from the Congress to per-
forw detailed studies at the site and develop new project arrangements,10 aonths instead of 14
to complete the geological investigations, and 3 months r5ther than 4 for completion of the ER
and Chapter 2 of the PSAR. Assuming a decision were rade innediately by the applicant to select
another site, the earliest date for operation would be in 1987 on the 43-month delay schedule or
1986 on the 33-month schedule. In either case, the demonstration plant's goal of providing 3
years of operating data for the ERDA Administrator's planned decision in 1986 regarding commer-
cialization of the LMFBR concept could not be met.

However, in calculating the cost differences due to a change of site, the applicant established
October 1,1977 as Reference Time 0 for the start of its delay schedules on the assumption that
the NRC detemination and the ERDA decision process would require thi tir,e interval before ERDA
would accept that a site other than the Clinch River site should be chosen. Therefore, adding
the 9-month interval to October 1,1977 from the January 1,1977 date which the applicant assumed
as the FES issue date, for comparison with its "likely revised schedule" for the plant at the
CRBRP site, the 43-month reference delay scFedule becomes 52 months and the 33-month minimum
delay schedule becomes 4? months. The resulting schedules to completion of the plant are shown
in Figure 9.4.

The staff understands the applicant's position to be that an extensive amount of time may be
required to revise the utility arrangements in order to use another site, and that no detailed
site studies can be undertaken at ancther site until authorized by the Congress through transi-
tion legislati m. However, in view of the importance attached to the LMFBR praram by the appli-
cant and the Cangress, the staff believes it is logical to assume that both entities would give
priority to implementing a decision to change sites if that should be necessary. Although the
applicant may not make a final decision to adopt a new site for several months, the staff believes
it would be feasible for E9DA to pursue a contingency plan under which the preparation of trn-
sition legislation and discussions leading to new utility arrangements could be initiated immedi-
ately. The staff also believes that neans could be found to provide the funds necessary for
initiating site exploration prior to enactcent of the transition legislation. In view of the
substantial amount of information alreaoy available on the alternative ERDA sites, the applicant
should be able to complete the site studies and the ER and Chapter 2 of the P5AR in a minimal
amount of time. On this basis, the staff postulates a schedule which calls for submittal of

transition legislation to Congress by April 1, 1977, completion of geological work and other site
studies by March 1,1978, submittal of the ER and PSAR Chapter 2 to NRC by June 1,1978 and
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COMPARATIVE SCHEDULES
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Figure 9.4 Applicant's Projected Schedules for the LMFBR Demonstration Plant Showing (a) a Likely
Revised Schedule for the Clinch River Site, and the Effect of Selecting Another Site

'ag Such a Decision on 10-01-77. A Delay of 33 Months (b) or 43 Months (c) is
fop' . tie Required for Enacting Transition Legislation, Gathering Site Data, Submittalthe Ti
of New ER and Completion of FES.

docketing of these documents by August 1,1978. In view of the minimal changes in plant design
which would be involved for a new site, the staff expects that its environmental and site suit-
ability reviews could be accomplished within 8 months rather than 11 months. thus leading to
possible completion of a new FES by April 1 , 1979. Assuming the same time intervals postulated
by the applicant thereafter to completion of the plant, initial criticality would be scheduled
for March 15, 1986. This schedule includes a 27-month interval between January 1, 1977 and
April 1,1979 for development of an FES for a new site. The NRC critical path schedule for an
FES on a new site and the NRC schedule to criticality, including a 27-month delay, are shown in
Figure 9.5.
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Figure 9.5(a) NRC Critical Path for New FES Assumes that Applicant's Familiarity with the
Alternative ERDA Sites Would Pemit Completion in Minimum Time Increments;
it also Assumes that Gathering Site Data can be Initiated Prior to Passage
of Transition Legislation.
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Figure 9.5(b) NRC Alternative Schedule Includes a 27-Month Delay for Completion of a New
FES for the LMFER Demonstration Plant on Another Site (Assuming a Tentative
Decision on New Site and Submittal of Transition Legislation to Congress by
4-1-77, also Assuming that Site Data can be Gathered in Parallel with
Legislative Action).

9.2.6.2 Cost of Delay

The applicant has estimated the additional costs of a 42-month delay (the 33-month minimum
schedule plus the 9 months from January 1 to October 1, 1977) and differences in design at a new
site to be $809.6 million at Hanford, $757.9 million at Idaho, $639.6 million at Savannah River
and $611.4 million at potential sites on the TVA system. For a 52-month delay schedule, these
increental costs are estimated to be $963 million at Hanford, $911.3 million at Idaho, $793
million at Savannah River and $764.8 million at potential TVA sites. Table 9.6 shows the esti-
mates for the 52-month reference delay case, which the applicant evidently considers the more
probable impact of a decision to change proposed sites. The staff understands that the incre-
mental costs in the table are based on 1975 dollars, as in the LMFBR FES (ERDA-1535), but they
have been escalated at the rate of 87, per year to the expected years of expenditure for appro-
priations purposes.

The staff's estimate of the incremental costs for location of the demonstration plant at alternate
sites, based on a 27-month delay in schedule from January 1,1977, are shown in Table 9.7. The

main differences in the figures f-om those of the applicant are due to (1) the length of delay
assumed (27 months by the NRC vs 52 months by the applicant), (2) the staff's comparison of the
costs on the basis of 1975 present value rather than year of expenditure, (3) exclusion from the
staff's estimate of escalation of plant costs and the staff and support stretch-out costs, (4)
the manner in which reduced revenue from the sale of power generated by the plant is treated for
the alternate sites. (5) the staff's inclusion of the difference in present value of capital
costs, and (6) the reduction of LMFBR program benefits due to the delay. The differences in the
staff's treatment of these are discussed further below:

716 11 12i] 057 ~



9-18

TABLE 9.6

APPLICANT ESTIMATES ,

REFERENCE 52-MONTH DELAY-COST
IMPACT OF ALTERNATIVE SITES ON CRBRP PROJECT COST

($ MILLION)
P0TENTIAL

ITEM HANFORD IDAHO SAVANNAH RIVER TVA SITES

Escalation 429.0 429.0 429.0 429.0

Staff and Support
Stretch Out 275.6 275.6 275.6 275.6

Equipment Procurement 31.8 31.8 27.8 27.8

Relocate Project Office 2.3 2.1 1.8 -0-

Additional Travel 1.6 1.5 0.3 -0-

Difference in Prevailing Labor
Rates 38.0 10.0 (6.0) -0-

Site Studies - Other than
geological 0.7 0.7 0.7 0.7

Site Studies - geological 3.2 3.2 3.2 3.2

Site Work Package 0.4 0.4 0.4 0.4

Seismic 0.3 34.0 0.3 0.3

Foundation Materials and Walls 1.5 2.3 1.5 1.5

Site Adaptation Redesign 25. 25. 25. 25.

Excavation (10.0) -0- (4.0) -0-

Water Supply Line 0. 5 0.8 -0- -0-

ER Rework 1.0 1.0 1.0 1.0

PSAR Rework .3 .3 .3 .3

Reduced Revenue from Sale of Power 161.8 93.6 36.1 -0-

TOTAL COST IMPACT-ADD 963.0 911.3 793.0 764.8

This sumary of costs is co'isidered to reflect the minimum cost increase to the CRSRP
Project from use of the alternate sites shown. It is based upon a reduction in work
force and redirection of work activity to a pace that would enable an orderly cost
effective schedule of activities such that the Project could proceed to completion upon
receipt of an FES 33 months af ter a decision that forced an alternate site.
The 52 ronths delay is based on the applicant's 43-month schedule beginning 9 months
af ter January 1,1977.
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TABLE 9.7

NRC STAFF ESTIMATE OF INCREMENTA'. t05'S
FOR LOCATION OF CRBRP AT ALTERNAlE SITES

BASED ON 27 MONTH DELAY IN SCHEDULE
FROM JANUARY 1, 1977

(1975 Present Value in Millions of Dollars)

Hanford Idaho Savannah Another
Site Site River Site TVA Site

Escalation (see text) 0 0 0 0

Staff and Support
Stretch Out 45.2 45.2 45.2 45.2

Equipment Procurement 23.9 23.9 20.9 20.9

Relocate Project Office 1.7 1.6 1.4 0

Additional Travel 0.9 0.8 0.2 0

Difference in Prevailing Labor
Rates 21.5 5.6 (3.4) 0

Site Studies - Non Geological 0.5 0.5 0.5 0.5

Site Studies - Geological 2.4 2.4 2.4 2.4

Site Work Package 0.3 0.3 0.3 0.3

Seismic 0.2 25.5 0.2 0.2

Foundation Materials and Walls 1.0 1.6 1.0 1.0

Site Adaptation Redesign 20.7 20.7 20.7 20.7

Excavation (6.8) 0 (2.7) 0

Water Supply Line 0.3 0.5 0 0

ER Rework 0.8 0.8 0.8 0.8

PSAR Rework 0.2 0.2 0.2 0.2

Reduced Revenue from Sale of Power 7.3 9.6 4.1 5.6

Dif ference in Present Value
of Capital Cost (63.9) (63.9) (63.9) (63.9)

Total Cost Impact Present

Value (1975) 56.2 75.3 27.9 33.9
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Escalation and Present Value - The cost and benefits of the LMFBR program in the ERDA Final Envi-
ronmental Statement of December 1975 (ERDA-1535) are given in constant dollars, not allowing for
general movements in wages and prices. This is in accordance with Circular No. A-94 of March 27,
1972, frem the Office of Management and Budget to the heads of executive departments and estab-
lishment. The ERDA FES d'.scounts benefits and costs to 1975 using alternative discount rates of
7.5% and 10% per year. C KB Circular No. A-94 gives a discount rate of 10% to be used for evalu-
ation of lovernment decisions concerning the initiation, renewal, or expansion of programs or
projects. NRC staff, in computing future costs of delay and reduction in benefits due to delay
for the LMFBR program, also uses constant (1975) dollars and a discount rate of 10% per year to
obtain 1975 present values. The applicant, on the other hand, used an escalation rate of 8% per
year ar.d did not discount to a tain present values. From an apsropriations standpoint, the total
cost of the LMFBR demonstration plant would increase due to escalation during the delay period.
Based on the staff's estimate of 27-month delay and the applicant's 8% escalation rate, this
additional cost would amount to 3195 million (at 5%, the escalation would be $105 million). The
corresponding increase in cost due to escalation is estimated by the applicant at $429 million
for the 52-month delay ($331 million for the 42-month delay).

Staff and Support Stretch Out - The annual cost of staff and support is sumarized in the follow-
ing table along with the cost for a 27-month delay:

Annual Cost 27-Month Delay
(Millions $) (Millions $)

.

Project Office 5.6 12.6

Reactor Manufacture 18.1 40.7

Architect Engineering 8.3 18.7

Construction 3.6 8.1

$35.6 $80.1

It was assumed that the $80.1 million would be spent over the period 1977 thru 1985 and this was
discounted from the mid-point of 1981 to a 1975 present value of $45.2 million. The applicant's
estimates based on years of expenditure were a total of $775.6 million for the 52-month delay
case and $219.8 million for the 42-month delay.

Equipment Procurement - The applicant's estimates of $31.8 million for Hanford and Idaho and
527.8 million f or Savannah River appear reasonable. The Hanford and Idaho costs are higher than
Savannah River and another TVA site because of increased shipping cost. These costs were assumed
to be expended during the 1977-1979 period and were discounted from 1978 to 1975.

All Other Costs - The remaining costs listed by the applicant were assumed to be expended at the
mid-point of the years of expenditures, after adjustment for the delay.

Revenue from Sale of P,wer - The staff recognizes that agreements would have to be concluded with
another utility and that this alternate site agreement might be more or less favorable than the
current agreement with TVA. However, the staff's estimate of the revenue from sale of power is
based on the assumption that the local utility would reduce power in a coal-fired plant in order
to take power generated by the LMFBR demonstration plant. The incremental cost of producing this
power would essentially be the cost of coal. The costs of coal in the area of the alternative
sites were used to estimate the revenue from the sale of power for the alternate sites, based
upon the estimate in the ER that the demonstration plant will produce 9.6 x 103 kwhr during the
6-month start-up period and the 5-year demonstration period. The revenue from the sale of power
is summarized in the following table assuming a heat rate of 9500 Btu / kwhr for the coal plant.

74 ( i"q ~7 ") O Ai}/ 1U 1u, .#m_ v om



9-21

Present Another
TVA Site TVA Site Hanford Idaho Savannah H.

Coal Cost, mills / kwhr 8.2 8.2 7.5 6.5 8.8

Reve..ue, $ million 78.6 78.6 71.8 62.3 84.9

1975 Present Value, $ million* 24.7 19.1 17.4 15.1 20.6

1975 Present Value of Reduced
Revenue from the Sale of base 5.6 7.3 9.6 4.1
Power, $ million

*

The revenue for the present site was discounted from the period 1984-1/4 thru 1985-1/4
by year to 1975. That is, the revenue produced in 1984 was discounted back to 1975, and
the revenue produced in 1985 was discounted back to 1975 and so on. The revenue for
alternate sites was treated the same way except tne period of power operation was
shif ted 2-1/4 years to 1986-1/4 thru 1991-3/4.

Differenu in Present Value of Capital Cost - In order to put the capital cost of the CRBR on
the same basis is the LMFBR program statement, the 1974 dollar estimates of cash flow were con-
verted to 1975 present value in the following manner. The applicant's cash flow estimates for
the present schedule, a 33-month delay and 43-month delay were discounted back to 1974. The 1974
present value was adjusted to a 1975 basis by escalating the 1974 present value by about 9.5%--
the 1974-75 inflation rate. The 1975 present values are shown in the following table.

Present 27-Month 33-Month 43-Month
Schedule Delay Delat _ Delay

1975 Present Value, 1 million 908.7 844.8* 832.0 806.6

Difference in Present Value of
Capi ul Cost base (63.9) (75.9) (102.1)

s
The 1975 present value for the 27-month delay was obtained by interpolation between
the 1975 present value for the present schedule and the 33-month delay schedule.

9.2.6.3 Reduced Benefits of LMFBR Program

The :pplicant estimated a $6 to 8 billion loss of benefits for a 52-month delay (Buhl, Dec. 29,
1976, p. 31). The staff agrees that a significant delay in the CRBR project could have an effect
on the comercial introduction date of the LMFBR concept and has therefore estimated the reduced
program benefits on the assumption that a delay in completion of the demonstration plant would
result in a similar delay in LMFBR commerciali2ation and that the rate of commerciali2ation ic as
projected in the program statement (ERDA-1535).

In the Program FES (ERDA-1535), Table III F-10 of Volume 1 outlines 63 cases of computed benefits.
For a 1993 LMFBR introduction date, the case with the lowest benefits is Number 59 and the case
with the highest benefits is Number 23. The staff has examined these cases and concludes that
the reduction in benefits for a 27-month delay would range from $0.3 billion to $5.8 billion.
The corresponding reduction for a 42-month delay would range from $0.5 billion to $9 billion and
for a 52-month delay, from $0.6 biliion to $11 billion.

The above costs or reduced benefits resulting from delays associated with a change in site for
the CRBRP assume that currer+ schedules would otherwise be met in order to carry out the demon-
stration plant and program obje:tives. If the CRBR were significantly delayed for other reasons,
the impact of a change in site would be reduced.

l$

' 1 (3 i r %t-u 7;d but
e

il IL



9-22

9.2.6.4 Radiological Risk

As noted earlier, the advantage of a remote site is a degree of inherent protection against air-
borne releases of radioactive materials. However, none of the alternative sites has an important
advantage over the Clinch River site from the standpoint of routine releases, since the resultant
radiological doses to individuals and to the population at any site would be in conformance with
Appendix 1 of the Commission's regulations. The staff has therefore reviewed the ERDA sites from
the standpoint of the relative societal risks of accidental releases. As discesed in Section 7.1,
the objective of the staff's safety review is to assure that the risk associatea with a spectrum
of plant accidents at the Clinch River site would be acceptably 10% comparable to those of a
light water reactor. Assuming that the demonstration reactor could be located on the alternative
ERDA sites at a distance of approximately 8000 meters from the nearest residence, the radiologi-
cal doses at that residence would be roughly 50 times lower at the alternative ERDA sites than at
the Clinch River site based on the conservative dispersion conditions assumed for dose calcula-
tions in the staff's safety review. Another measure of the relative differences was obtained by
estimating the relative consequences in terms of overall population exposures (as man-rem) out to
50 miles. The radiological doses at the alternative ERDA sites would be roughly a factor of 10
less than at the Clinch River site by this measure. Also, land contamination costs would be
lower at the remote sites. Based on the considerations discussed above, the alternative sites
would therefore offer a relative advantage with regard to accidental releases of radioactivity.

As indicated in the Commission's regulations on reactor site criteria (10 CFR Part 100, s 100.2(b)),
consideration of the safeguards provided either site isolation or engineered features - should
reflect the lack of certainty that only exwience can provide. The matter of design and engi-
neered features is being addressed during the safety review. Certain design features have been
required by the staff and will be provided by the app. 'nt to achieve the required level of
safety. For example, design features are being provided w itigate the potential consequences
of a spectrum of Class 9 accidents, in addition to those safety design features which the staff
requir(s in consideration of more likely events in conformance with the Commission's regulations.
The general measures considered necessary to assure that accident risks are acceptably low at the
Clinch River site are discussed at some length in the staff letter of May 6,1976 (see Appendix
I). The staff believes it is likely that these mecsures can be met within the state-of-the-art
and that, given these measures, the probability of accio 9ts which would release large quantities
of radioactive materials to the environment would be vcev 10- Consequently, the risk from such
accidents should be acceptably low at the Clinch River site even though it would be lower at the
alternative sites.

The advantages of a remote site cannot be exactly balanced by engineered safety features. However,
the NRC must determine that the requirement set forth in 10 CFR Parts 50 and 100 and the require-
ments set forth in the staff letter of May 6,1976, would be met before a construction permit
would be issued for the plant. Additional design requirements would also be imposed by the staff
if they are found necessary at any time during the continuing safety review. These measures are
intended to assure that there is a very low probability that large accidental releases would
occur. However, there is a possibility that, at some point in the safety review process, it will
be judged that the plant design would not meet all of the NRC's requirements regarding compara-
bility. The staff believes the probability that this will occur and would not be correctable by
appropriate design or operating limitations at the Clinch River site is low.

The alternative sites may also offer a benefit from the standpoint of materials safeguards
because of their relative isolation, existing security measures, and available security resources.
Nevertheless, adequate safeguards measures would be required by the Commission's regulations in
any event and the additional benefit provided by the alternate sites would be small.

9.2.7 Conclusion

The staff concluded from its evaluation of alternative sites that only the ERDA sites at Hanford,
Idaho and Savannah River have sufficient advantages over the proposed demonstration plant site at
Clinch River to warrant detailed consideration. These sites are better than the proposed site or
any of the other alternative sites because the isolation provided would result in lower radiation
doses in the event of an accidental release of radioactivity, in terms of both the nearest receptor
and the total number of people exposed. Societal risks, however, are dependent upon both the
frequency with which acc' dents occur and the magnitude of the consequences. The staff safety
review is proceeding on the basis that the risks to public health and safety from CRBR accidents
must be made comparable to the risks from LWRs. A preliminary determination of requirements to
accomplish this is set forth in the staff's May 6,1976 letter (see Appendix I).

Most, if not all, of the safety features required by the staff at the Clinch River site would
also be required at the more remote sites. Assuming that comparability is achieved through
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design and operating limitations, the reduction in risk would be proportional to the reduced
consequences since the probability of accidents at any of the sites would be comparable. An
isolated site would reduce the consequences from accidents by at least an order of magnitude.
Although such a reduction on a relative basis would seem to tip the balance toward requiring an
isolated site, the absolute value of risk must also be considered. By requiring the safety
features discussed in Section 7.1, the risk to the public resulting from accidental releases cf
radioactivity at the Clinch River site is expected to be acceptably low. Therefore, the absolute
decrease in risk achieved by locating the plant in a more isolated site must be weighed agairst
the cost of such a change in the project plan.

While the staff does not adopt the applicant's estimates of the cost implications of site reloca-
tion, it is clear from our own estNtes that the demonstration plant goals and objectives would
be significantly impacted. A delay of 2-1/4 years in completion of the project appears to be the
minimum result of 3 change in site location at this time, assuming current schedules would other-
wise be met. Consequently, the plant would not begin operation unti; early 1986 and could not
provide sufficient operating data in time for the ERDA Administrator's commercialization decision
which is currently scheduled to be made later that year. We estimate that relocation would
result in an increase in the cost of the project of $26-74 million on a 1975 present value basis
and considerably more on an appropriations basis. Also, a substantial reduction of the program
ben; fits could be attributed to such a delay, judging from the LMFBR program statement (ERDA-1535).

The staff's overall conclusions hinge on a balancing of the reduction in accident risks achiev-
able with a rr mote location against the resulting costs and inability of the demonstration plant
to accomplish its goals on a time frame compatible with the present timing goals of the LMFSR

On the basis that the accident risks associated with the CRBRP will be made acceptablyprogram.
low, comparable to LWR risks, the staff concludes that, when balanced against the detrimental
effects of relocation on achieving the demonstration plant's objectives, the reduction in poten-
tial consequences associated with accidents at the alternative sites does not warrant relocating
the pronosed plant. Should the results of the staff's review (as presented in the staff's forth-
coming Safety Evaluation Report) indicate that the accident risks would not be, and perhaps cannot
be, made acceptably low, the application would be reconsidered. In the event the applicant is per-
mitted to proceed with site preparation under a Limited Work Authorization, it is the staff's
opinion that the environmental impacts of suc work would not be significant. However, the staff
will require a commitment from the applicant t redress the affected areas if an adverse Sefety
determination is s^sequently made and the sit is abandoned.

In balancing the factors discussed above, the ;taf f's judgement is that the applicant's preferred
proposal, utilizing the Clinch River site, is reasonable and that no substantially better alter-
native is available.

9.3 FACILITY SYSTEMS

9.3.1 Cooling System Exclusive of Intake and Discharge

The applicant cho ,e a predominantly " closed-cycle" system employing two mechanical draf t wet
cooling towe s. A linear array probably would be used, that is 60 f t by 70 f t by 250 ft long,
although a circular array also is a possibility. The two towers would have a 21 F range and
11 F approaca and use 14 cells for cooling. Additional water would be added to the condenser-
cooling tower circulation system to replace losses due to cooling tower evaporation, drift and
blowdown.

Alternatives considered by the applicant were (ER, Sec 10):

Open cycle system

Predominantly " closed-cycle" systems-

- Natural draft wet cooling towers

- Cooling lake
- Spray pond
- Mechanical draft wet cooling towers - circular array
- Wet-dry mechanical draft cooling towers

Totally " closed-cycle" systems-

- Cry cooling towers y r -s -
_
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9.3.1.1 Open-cycle

Under no flow conditions of the Clincn River, if they should occur, the condenser heat load could
not be dissipated adequately in an open-cycle system. Therefore, this alternative was not con-
sidered viable.

9.3.1.2 Natural Draft Wet Cooling Towers

Cooling by this alternative would require a single tower 385 f t high with a 310 ft base diameter.
Tt.e visible plume would extend to a greater distance than under the base case, but the potential
for grcund fogging and icing would be nonexistent. Compared to the base case, the amount of
deposited drift would be reduced, but a 0.37, increase in makeup flow would be required. Except
for the aesthetic impact of the higher and longer plumes and the size of the tower itself, this
alternative is viable and is included in the benefit-cost analysis.

9.3.1.3 Coaling Lake

Use of a cooling lake to dissipate waste heat would require sufficient land suitable for impound-
ment. CRBRP would require a 350 to 400 acre lake. Due tc the uneven topography 9d competing
land uses, the cooling lake is not a viable alternative.

9.3.1.4 Spray Ponds

The spray pond cooling system censi6ed for the site would require about 8 acres including two
rectangular channels eacn 80 ft wide and 2175 ft long. To dissipate the anticipated heat load, a
floating platform spray system consisting of 54 modular cells would be required. A potential for
fogging, icing and drift would occur. This alternative is viable and is evaluated in the benefit-
cost section.

9.3.1.5 Mechanical Draft Wet Cooling Tower-Circular Array

This alternative is the same as the base case except for tower configuration. With a circular
cell configuration, greater plume rise can be obtained, thereby reducing ground fog potential and
recirculation of .ne exhausted air stream. The alternative is evaluated in the benefit-cost
section.

9.3.1.6 Wet-dry Mechanical Draft Cooling Towers

Two systems were considered for the CRBRP: a series wet / dry mechani<al tower and a parallel
wet / dry tower. Currently, such systems are used for controlling Gme formation. The flexi-
bility of the system would allow efficient evaporative coolin'' '. the warmer months, combined
with a variable dry heat exchange section for control during colder months. Besides the environ-
mental advantage of plume control, the wet / dry tower would reduce water consumption and drift
when compared to ill-wet cooling. However, the use of the dry section in the winter results in a
warmer blowdown and reduced generating capacity. This alternative is carried furward to the
benefit-cost analysis.

9.3.1.7 Dry Cooling Towers

Dry cooling towers are mainly designed for areas of critical water supply that require no makeup
from a natural water bcdy. Instead, dry cooling towers remove heat from a circulating fluid
through radiation and convection to the air being circulated past the heat exchanger tubes.
Because of the poor heat transfer properties of air, tubes are generally finned to increase the
heat transfer area. Additionally, since the heat transfer process does not include the l n ent
heat of evaporation, dry cooling towers require both greater air flows and larger air temperature
increases in order to dissipate the same amount of heat as a comparable evaporative cooling
system. The theoretical lowest temperature that a dry cooling system can achieve is the dry bulb
temperature of the air.

Dry tower systems are of three different types:

(1) For small units (up to 300 MWe), stear is ducted f rom the turbine to the heat exchanger
for direct steam condensing.

(2) The direct-contact type can be built in which the cooling water and steam mix in a
direct-contact condenser. This type requires a significant 11 crease in water treatment
and storage costs, since the entire cooling system uses steam generator quality water
(Beck 1972).
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(3) Depending on turbine design, conventional surface condense s er multi-pressure (zoned)
surface condensers can also be used, with the dry tower repla ang the wet tower in a
system sin.ilar to existing wet tower syrtems. This system does not require steam
generator quality wa'er.

The principal disadvantage of dry cooling towers is economic. Plant capacity can be expected to
decrease by about 5 to 15%, depending on ambiet temperatures and assuming an optimized turbine
design. Busbar energy costs are e (pected to be on the order of 20% more than a once-thrcugh
system and 15% more than a wet cooling tower system, assuming 1982 operation. Environmentally,
the effects of heat releases from dry cooling towers have not yet been quantified. Some air
pollution problemt say be encountered; noise generation problems for mechanical draft tower a
would be equivalent or more seure than those of wet cooling towers; and the aesthetic impact of
natural draft towers, despite the probable absence of a visible plume, would remain. The system
would produce no fonging or icing and might, under appropriate meteorological conditions, reduce
local natural fogging effects by ventilation. Dry cooling towers ncs being used for European and
African fossil plants are limited to plants in the 200 MWe or smaller category.

Because of the small electrical output of the plant, this alternative is considered in the benefit-
cost analysis.

9.3.2 Intake Systems

based or the balancing of economic and environmental benefits and costs the applicant has chosen
a perforated pipe system as the preferred intake for the CRBRP. In this system, two large double
wall perforated pipes would be submerged 70 ft from shore and parallel to stream flow. The 2/8-in.
perforations would result in a 40% open structure in the 4 ft diameter outer pipe and a 7% op S
structure in the 3 ft diameter inner pipe, minimizing entrapment and impingement of fish.

Placing the pipes parallel to the river would allow natural water currents to facilitate the
passage of debris and aquatic biota past the pipes. The system has these advantages, which in
combination, should help reduce fish entrapment and impingement: 1) low intake velocities
(0.3 fps through the perfcrations when both pipes are operating or 0, fps when only one pipe is
operating) with uniform velocities due to internal sleeving of pipes; 2) clear escape pathways in
all directions except directly into the perforations [9.5 mm (3.8 in.) in diameter]; 3) low
app-oach velocities (0.12 fps at G.75 in. from the pipe); and 4) elimination of need for trash
racks or vertical traveling screens.

Other intake systems considered by the applicant were:

Conventional traveling screens-

- Traveling screens mounted at angle to flow
Single en' -double exit traveling screens.

Horizontal screens.

Louver system.

Ele:tric screens-

Bubble, sound and light barriers, and-

Infiltration bed-

3. .2.1 Conventional Traveling Screens

A ccnventicnal vertical traveling screen, flush mounted with tne supporting wall (to minimize
entrapment in dead water areas) and with fish escape ports en the side walls (to minimize inpinge-
a nt), was considered by the applicant (Figure 9.6)(ER, Sec 10.2). Fish escape passages are not
1"kely to be completely effective because the passages would also draw water into the intake
structure, creating a current flow which must Le overcome by the entrained fish.

The design screen approach velocity is 0.5 fps (Section 5.3.1.i), considered as an upper permis-
sible limit tc reduce impingement losses. With traveling screc lternatives, however, there is
a wide distribution of velocities across the face of the screens,'possibly exceeding 0.5 fps.

Shoreline intake structures or this type are large structures, prssenting more of an aesthetic
impact than submerged intakes oith smaller pumphouses.

In spite of the disadvantages discussed above, traveling screen intrke systr's have been success-
fully used at many stations and are considered as a viable alternati/e to the submerged perforated
pipe system proposed for the CRBRP. Further consideration of this system is given in the benefit-
cost section.
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FIGURE 9.6 Fish Protection Features of Traveling Screens Intake Alternatives

9.3.2.2 Traveling Screens Mounted at Angle to Flow

This system is a variation on the conventional traveling screen system accomplished by pt sning
the traveling screens at a 45'-60 angle to the incoming flow instead of normal to the in, ng
flow as shown in Figure 9.6. This offset permits use of a fish escape port at one end (ousside
corner angle) cf the screen, which is outfitted with a fish pump to create a positive flow in
that direction. Escape is further aided by a natural flow vector in that direction as a result
of the water's meeting the screen at an angle. Further consideration of this viable alternative
is given in the benefit-cost section.

9.3.2.3 Single Entry-Double Exit (Passavant) Screens

In this variation of the traveling screen concept, the screen surfaces are placed parallel to the
intake flow. The water passes from the inside to the outside (both surfaces) of the traveling
screen, making a right angle flow path. Fish pass straight on through to an escape passage
beyond the screen, and their progress is aided by the natural flow vector in that direction
augmented by a fish pump beyond the screen (Figure 9.6). The major advantage is that fish do not
need to change direction to make an escape; therefore, lethargic fish may be drawn to safety more
easily. Further consideration of this alternative is given in the benefit-cost section.

9.3.2.4 Horizontal Traveling Screens

A horizontal traveling screen (Figure 9.6), when mounted at an angle to the water flow and operated
at high rotational speeds, can produce a large velocity component parallel to the screen face and
thus assist fish to escape. In the experimental stage, this is an attractive scheme but it has
the basic disadvantage of not being able to accomodate the large water level fluctuations such
as found at the site. The staff concludes that this is not a viable alternative.
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9.3.2.5 Louver Screens

Louver screens are placed in the water upstream of the intake and deflect fish into a by-pass
channel away from the main stream flow. The optimum size and spacing of the louver panels are
detennined by the flow in the stream. In the case of the Clinch River, where flows can range
from 0 to 22,000 cfs, and in winter the water level can fluctuate daily by as much as 8 ft, a
louver system that would be effective at all times could not be designed. The staff concludes
that a louver system is not a viable alternative.

9.3.2.6 Electric Screens

Fish are known to be repelled by high voltage pulses, forming a fish barrier in front of an
intake structure. The most effective barrier voltage is determined by the size and species of
fish to be repelled. In a stream with the natural species variety of the Clinch River, designing
an electric screen completely effective for all species would not be possible. Furthermore, fish
that are momentarily stunned by the voltage would be drawn into the intake and impinged since the
water flow is in that direction. Electric screens are more suitable as barriers to upstream

Themigrating species, where temporarily stunned fish are swept back downstream and can recover.
staff cencludes that an electric screen is not a viable alternative.

9.3.2.7 Bubble. Light, and Sound Barriers

A curtain of air bubble., generated by passing compressed air through a perforated pipe, is an
ef fective barrier to most fish. However, when fish are in a lethargic state (at low water tempera-
ture) their response to an air bubble curtain is not as acute, and they My drift through it.

An intense light sometimes can be used to repel fish and keep them from entering an intake struc-
ture, but this is temporary. Fish become acclimated to light and then will pass through it.

Multi-frequency pulsating sound will also act as a barrier to fish movement, but the fish response
is dependent on the species. In a species diverse stream such as the Clinch River, this would
not be very effective for driving fish away from an intake structure.

In the opinion of the staff, none of these methods is a viable alternative for repelling fish
from the proposed intake structure.

9.3.2.8 Infiltration Beds

In this system, the intake pipe is buried in a porous media beneath the wate" supply. This can
be the stream bed itself or an underlying aquifer. The large cea from whicn the water is drawn
results in very low approach velocities, with a resulting negligible impingement loss. The
natural geology of the CRBRP site precludes the use of this type of filtration system unless
constructed with an artificial filtration media. To de this would disturb a large part of the
river botton, which would be h;,rmful to the benthic 11/3 The artificial beds are also prone to
clogging which could occur in the Clinch River. For exa.cle, during the March 1974 collecting
period, the turbidity of the Clinch River was 70-80 Jius, indicating that clogging would be a
potential problem for this type of intake. The staff concludes that this is not a viable alter-
native for the CRBRP intake system.

9.3.3 Discharge Systems

All liquid effluents from the CRBRP are discharged to the Clinch River with the cooling water
blowdown. The discharge structure selected by tne applicant is a high momentum, submerged
single-port system. The system was selected becase of its superior mixing characteristics and
reduced thermal and chemical plume. Alternatives considered were low momentum, surface discharge
and high-momentum, submerged multiport discharge.

9.3.3.1 Surface Discharge

This alternative consists of releasing the discharge at a shallow angle to the surface of the
river and floating the discharge out onto the cooler surface of the river. Mixing with river
water is avoided and the primary method of dispersing the heat 's through an air-water exchange.
In the particular manifestation of this alternative for the CRBD site, the discharge actually
would be a submerged discharge during the surmer months when the river level is normally about
6 ft above the discharge trough. Under summer conditions, therefore, there is partial mixing
with the river water, but not 50 much as for the high velocity submerged discharge alternatives.
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Although this alternative results in a larger body of water being affected by the thermal plume
than with the reference method, the impact is not considered severe enough to rule out its use.
Further consideration of this alternative is given in the benefit-cost section.

9.3.3.2 Submerged Multi-Part Discharge

In this system, the cooling tower blowdos. is h scharged at high velocity through a multiplicity
of nozzles located 4 ft below the mini % m m er level. This alternative achieves the greatest
initial plune entrainevnt and greatest rWat f or. in plume excess temperature in the near field
mixing zone of all tQe systems considered for tn2 CRBRP. This alternative is considered by the
staff to be envirorrentally acceptable and is treated further in the benefit-cost section.

9.3.4 Chemical Wastw Trea W nt

Methods selected for treating chemical waste at CRBRP are described in Section 3.6. These include
neutralization and separ? tion of suspended matter. Excluding cooling tower blowdown, which cor.-
tains material withdrwn with the water taken frce +4 river, the principal waste discharges from
the plant would be sludges and dissolved salts. Alternatives considered for the waste discharges
were:

Mechanical dewater;ng of sludges..

Reverse osmosis pretreatment of deminerdizer feedwater..

Zero discharge of surge and neutralizig tank effluent..

9.3.4.1 Mechanical Dewatering of Sludges

Mechanical dewatering of sludges is an alternative to the proposed drying beas for producing a
more compact and drier sludge. The environnental advantages Mclude redxtion in solid waste
volume and a slight increase in recyclable water. The mechanical dewatering processes considered
were centrifugation and vacuum filtration. The najor reasons for rejecting the alternative were:
1) available comercial equipment is too large for prvesst g the relatively small quantity of
sludge produced and 2) continuous operator attent % would oe re @ red dr ing equipment operation.
Other disadvantages include higher noise levels, increased energy CCKsumption, the need for
weather-proof housing and the possible need for sludge cononf oning chemicals.

9.3.4.2 Reverse Osmosis Pretreatment of Demineraltar nedsate

Addition of a reverse osmosis system to the high purity makeup w3ter treatment system was con-
sidered as a means of reducing the frequency of the d@irtralizer regenerations, thus reducing
the quantity of regenerant chemical waste discharged. Reverse osmosis would be used as a pre-
treatrent step to the ion exchange beds to remove the bulk of the dissolved salts by ultra-
filtration. This pretreatment step generates product water, or a partially demineralized water
stream, and a reject or brine stream. The former would be routed to the ion exchange demin-
eralizers for further reduction in salt content while the latter would be discharged to the plant
ef fluent stream. This alternative was rejected on the basis of the questionable reliability of
the reverse osmosis system for the resignated purpose and the fact that the demineralized waste
is not eliminated but only reduced .n frequency of generation. The size of the ion exchange
demireralizers and the attendant waste treatment facilities cannot be reduced by this pretreat-
ment step.

9.3.4.3 Zero Discharge of Surge and Neutralizing Tank Effluent

Three alternatives were considered for treating this waste stream to accomplish zero discharge:
1) offsite treatment, 2) percolation ponds, and 3) evaporation. Offsite treatment was rejected
because the area has no treatment plants capable of handling the quantity and type of waste pro-
duced. Percolation ponds were not considered feasible because of the area's soil characteristics.
Evaporation of this waste stream to produce purified water for recycle in the plant was rejected
on the basis of high cost and only marginal improvement in the quality of the product water.

9.3.4.4 Additional Recycle of Circulating Water

Increasing the recycle of water in the cooling tower system over the proposed level was con-
sidered as a means of reducing both the volume of make-up water used and the volume of blowdown
di scha rged. Increasing the recycle to increase the concentration factor from the proposed level
of 2.5 to a higher level of 6, for example, would yield the following benefits:
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Reduction of discharge volume and waste heat by 73%-

Reduction of entrainment damage by 30%-

Smaller discharge piping and outfall structure is possible and a reduction in-

intake velocity would occur if the proposed intake structure is used.

Disadvantages include:

Higher concentration of chemicals in the station effluent (no increase in-

quantity discha ged)
Greater quantity of chemicals dispersed to the environs by cooling tower drift-

Potential requirement of acid addition to circulating water for scale control-

Potentially higher concentrations of amonia in the circulating water which-

may result in higher chloramine concentrations that would require longer
periods to decay to acceptable levels for discharge.

Actual and potential disadvantages of higher recycle of circulating water appear to outweigh
the benefits; however, in-plant studies during the operating stage, as proposed in the NPDES
pemit ( Appendix H), will be required to confirm this conclusion.

9.3.5 Biocide Systems

Upstream of the main condenser, hypochlorite injection is planned equivalent to 2 to 5 mq/t of
chlorine for 20- to 30-minute periods 3 or 4 times daily in order to prevent colonization of
algae, bacteria, and fungi in the cooling water systen. Alternative biocide systems considered
were:

Organic biocides-

Ozone-

Mechanical cleaning systems-

9.3.5.1 Organic Biocides

Several organic chemicals are effective in controlling growths of microorganisms in circulating
water systems. Some of the more effective ones are tcrolein (an unsaturated aldehyde), DE 508
(2, 2, dibromo-3 nitrilopropionamide), and quaternary amonia compounds. Like ch'orine, the
substances are also toxic to many fish species. Unlike chlorine, however, they do not spon-
taneously decay in toxicity by exposure to sunlight, so they must be chemically detoxified before
discharge. This is usually done by the addition of sodium sulfite. The additicn of sodium
sulfite to the receiving waters is not desirable if it can be avoided because it represents an
additional C0D load to the stream. Furthemore, many of these organic chemicals are applied as
solutions, with the solvent (such as ethylene glycol) capable of being toxic itself and not
neutralizable by the sodium sulfite. The staff concludes that the use of organic biocides is not
a viable alternative to the chlorine injection system selected by the applicant.

9.3.5.2 Ozone

Ozone, prepared 01 site by the passage of cold air (cr oxygen) past charged plates, is receiving
increasing attention as a biccide in circulati water systems. It dissipates even more quickly
than chlorine, so there is nc residual activity problem. Its specific biocidal effect is not so
well known as is the effect of chlorine on the Asiatic clam, a prevalent infestation in the
Clinch River. Therefore, more research would be needed before an ozone system could be properly
designed for the CRBRP. Also, a byproduct of ozone degradation is oxygen, which cou u cause
supersaturation at tines and would be harmful to fish. For these reasons, ozone is not a viable
alternative biocide for this application.

9.3.5.3 Mechanical Cleaning Systems

Condenser tubes can be kept free of biological fouling by periodic passage of sponge rubber balls
or plastic brushes, but the systems have not gained widespread application. The materials mech-
anically scrub the inside surface of the condenser tubes and remove biological growths. Such
mechanical systems would not altogether elininate the need for a chemical biocide. They would
not result in a major reduction in released biocide residuals.

The applicant has elected not to use a mechanical cleaning system in conjunction with chiorina-
tion, and the staff concurs in this decision. The level of residual chlorine to be discharged
(0.2 ppm) is so low that it is not expected to create any harmful effects in the Clinch River.
Therefore, further reduction is unnecessary.
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9.3.6 Sanitary Waste System

A sanitary waste treatment system would be needed to provide treatment of a maximum of 8000 gpd
of sewage generated during operation with the 210 man peak staff. The applicant plans on a
packaged aeration / filtration / chlorination facility with a liquid effluent discharge to the
Clinch River to meet this need. Alternatives considered were:

- Tap-in to existing facility
Ground discharge-

Incineration
Activated sludge / membrane filtration-

Clarification / filtration / carbon adsorption.

9.3.6.1 Tap-In to Existing Facility

(his alternative involves pumping the sanitary waste to an existing treatment plant having suffi-
cient excess capacity to handle an additional 8000 gpd. Neither of the two close:t processing
plants (one at the Oak Ridge Gaseous Diffusion Plant and the other at the Clinch River Industrial
Park) have the capacity necessary to handle the CRBRP sanitary waste. The Oak Ridge municipal
sewage tn atnent plant is 15 miles away, too far to be practical. The tap-in alternative, there-
fore, is not considered a viable sanitary waste treatment system.

9.3.6.2 Ground Disu.arge

In the ground discharge alternative the sanitary waste would be discharged directly to the ground
(by way of a tile field, percolation pond, or spraying) and be filtered and neutralized by the
natural assimilative capacity of the soil. This system has the advantages of eliminating any
discharge to the river and of not requiring very much energy. At the site, however, the top 20
to 30 f t cf earth is clay and not suitable for a ground discharge sanitary waste system. The
staff does not consider this to be a viable alternative sanitary waste discharge system.

5.3.6.3 Incineration

It is possible to dewater raw sewage and incinerate the residual sludge to produce an ash which
is disposed of as a solid. This system has very high capital and operating costs, and consumes
large amounts of energy (typically, the burner is fired with No. 2 oil). For these reasons, the
staff does not consider incineration a be a reasunable alternative for sanitary waste disposal.

9.3.6.4 Activated Sludge / Membrane Filtration

Inthisalternat{ve,abiologicaldecompositionprocessisusedonthesanitarywaste,andsus-
pended solids are removed by membrane filtration. This results in a higher quality effluent than
tha reference process and eliminates any chlorine discharge to the receiving waters. This alter-
native is given further consideration in the benefit-cost section.

9.3.6.5 Clarification / Filtration / Carbon Adsorption

This process involves clarification of the waste stream by flocculation, as a secondary level
treatment process, to reduce suspended solids. Filtration through sand (as in the reference
process) further removes solidt before the finsi effluent is passed through activated charcoal.
The charcoal adsorbs organic mazer, resulting in a final effluent with a lower BOD than the
reference system. There would probably be no need to chlorinate the tffluent. Further consid-
eration is given to this alternative in the benefit-cost section.

9.3.7 Transmission System

The alternate transmission line route is shown along with the proposed route in the ER (Fig 10.9-1).
The alternate route is 0.2 mile longer (3.4 miles compared to 3.2 miles) and would require
clearing 8.7 more acres of forest. The corpositicn of forest to be cleared is similar to the
preposed route except that the alternate route would disturb 8 more acres of pine,11.7 more
acres of unforested land (old fields), and 12.1 fewer acres of hardwood. Thus the impact to
biota would be slightly different for the two routes, with the preferred route removing a few
more acres of hardwood which is preferred by squirrels and many bird species. However, both
routes would present favorable habitat for deer, rabbits and upland game birds after construction
and revegetation. Soil erosion potential would be about the samt 'or both routes, but the alter-
nate route would have a slightly greater potential impact from heavy equipment and a slightly
less favorable revegetation potential than the proposed route. The alternate route would be
visible for one mile at Bethel Valley Road. Neithar route would cross highways, railroads,

Neither route would require new access roads 6 b) /~O,
or historical or archaeological sites.
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The proposed route is preferred because it is shorter, lacks major visual impact, affects fewer
forested acres and presents less construction impact than the alternate route. Therefore, the
staff does not consider the alternative route to be a preferable alternative.

9.4 BENEFIT-COST COMPARIS0N

9.4.1 Cooling System

The coets and benefits of the viable cooling system alternatives are sumarized in Table 9.8.

TABLE ?._8 Summary of Environmental and Economic Costs
for the Alternative Cooling Systems
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With 1 natural draf t cooling tower, there is a marked reduction in ground level fogging and
icing and in drift deposition, but this is offset by a more visible plume at higher elevations.
The natural draft tower presents the most notable visual impact of all the cooling alternatives.
The 3S5 f t high tower would be visible from many populated areas, including Gallaher Bridge,
Interstate 40, ORNL, and Melton Hill Dam. The natural draft tower does not offer enough environ-
mental advantages over the reference mechanical draf t tower to offset the added cost of $2.19 mil-
lion. The staf f concurs in its rejection.

The spray pond alternative would be an acceptable alternative cooling system from an environ-
mental standpoint. Its effect on water resources and aquatic ecology would be comparable to the
reference system except the slight disadvantage of requiring more land (8 acres). The present
worth cost dif ferential is $2.52 million. Because the system does not offer any real environ-
mental advantage and because it is more expensive than the reference system, the applicant chose
to reject it for the CRERP. The staff concurs in that decision.

The circular array mechanical draft cooling tower system has a slight environmental adv3ntage
over the linear array in that a higher lof t is generated. Slightly reduced ground level ef fects
(drif t, fog, ice) result at the expense of a higher and more noticeable plume. I' the total

economic cost for either system should be nearly the same as suggested by the amended ER
(Table 10.1-10), the staff recommerds use of the circular cooling system, with its environmental
advantage.
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The totally closed cycle system (dry cooling tower) is judged by the staff to be an acceptable
choice. However, it imposes an added power penalty of 13.6 MWe and an added equivalent invest-
ment cost of $15.49 million. Since the environmental impact of the reference cooling system
would be negligible (see Section 5.3.3), the staff concludes that the marginal improvement of the
dry cooling tower system would not be justified at this higher cost.

The advantages and penalties of the mechanical draft wet cooling tower can be averaged with those
of the mechanical draf t dry cooling tower by using a combination system, operated in either or
both modes. The staff concludes that there are no significant environmental advantages to be
gained by such averaging in this application. Since the economic penalty is greater than $2 mil-
lion, this alternative was rejected.

9.4.2 Intake Systems

The monetary and environmental costs of the most viat,le alternative intake systems are summar: red
in Table 9.9. The most sensitive environmental factor influencing the choice of intake system is
impingement loss, with construction ef fects and aesthetic factors being weighted less heavily.
The perforated pipe and Passavant screen systems afford the greatest protection from impingement
losses. The perforated pipe system has a lower water velocity at the screens, and the velocity
distribution is more uniform. Furthermore, it affords clear escape pathways in bli directions
except directly into the perforations. Trash racks and vertical traveling screens are unnecessary
with the perforated pipe. It is also the least expensive of the viable systems. For those
reasons the applicant has selected the perforated pipe system, and the staff concurs in this
selection.

TABLE 9.9 Summary of Monetary and Environmental Costs of Alternative Intake Systems

Proposed Conventional Angle-Mounted
Perforated Traveling Traveling Passavant

Pipe Screens Screens Screens

A. Monetary Costs

1. Capital Cost Differential Case $127,000 $141,000 $216.000

2. Equivalent Investrent
Operating-Cost Differential Base 1,000 1,000 1,000

3. Total Differential Cost Base $128,000 $142,000 $217,000

B. Environmental Costs

1. Entrainment Complete Complete Complete Complete

2. Impingement

a. Fish escape passages Good Fair Good Good

b. W*ter velocity at screens 0.2 fps 0.5 fps 0.5 fps 0.5 fps
@ 0.75 inch (a) @ 1.0 inch @ 1.0 inch @ 1.0 inch

c. Velocity distribution Excellent Poor Poor Poor

3. Construction Effe ts Little shore- Shore-line Shore-line Shore-line
line disturbance distarbance disturbance disturbance
Some off-shore
dredging

4 Aesthetic Impact Small Pumpheuse Large Large La rge
structure structure structure

(a) With both pipes operating
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9,4.3 Discharge Systems

The monetary and environmental costs of the alternative discharge systems are sumarized in
Table 9.10 (ER Table 9.5.3-1). The total differential costs for the various alternatives are verf
small in the context of the absolute cost of the discharge system. Thus, cost is not considered
by the staff as a deterTninant in the selection of the discharge system alternative.

The staff concludes that for the small quantities of water being discharged from the CRBRP rela-
tive to the receiving body, the submerged single-port diffuser is quite adequate for promoting
mixing and for ensuring protection of the aquatic resources. Mixing in the river would be slower
with surface disr.harge. In Chapter 5 the staff discussed the probable impacts of discharges
of chemicals and heated water to the Clinch River. The conclusion was that the reference system
would have no significant ef fect on phytoplankton, zooplankton, dr if t invertebrates, benthic
invertebrates, ichthyoplankton, or fish. The staff concurs in the s21ection of the submerged
sicqle-port discharge.

TABLE 9.10 Sumary of Environmental and Economic Costs for the Discharge Alternatives

Submerged Surface Submerged
Environmental Costs Single-Port Discharge Multiport

Mixing Effectiveness

Thermal:

- Typical Cee - Winter Excellent -- Good
- Ivpical M e - Summer Good -- Ccad

- Extreme Case February Good Poor Good
- Extrene Case - July Very Good Fair Good

Chemical:

- Typical Case - Winter Good -- Good
- Typical Case - Surrer Good -- Good
- Extreme Case - February Good Fair Good
- Extreme Case - July Good Fair Good

Navigation Effects Slight None Slight

Aquatic Life Effect; Less Some Less

Construction Effects Slight very Slight Slight

Aesthetic Effects f,one Sone None

Economic Costs

Capital Cost:

- Material Costs Base (51,000) 51,000
- Installation Costs Ease ($5,000) 53,000
- Total Differential

Capital Costs Base ($6,000) 54,000
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9.4.4 Sanitary Waste Systems

The effluent water quality parameters of the reference system and the two alternative systems
selected for the benefit-cost anc!ysis are compared with various standards in Table 9.11. All

three systems would discharge an effluent well within the standards; therefore, marginal differ-
ences between them are not considered to be significant. The applicant selected the extended
aeration / filtration / chlorination system based on its proven technology, reliability and overall
system cost while producing a discharge within applicable standards and not having any harmtal
effect on the receiving waters. The staff concurs with the selection.

Ef fluent Quality of Sanitary System Alternatives 'a)I
TABLE 9.11

Extended Aeration /
Filtration / Activated sludge / Clarification /

EFA Tennessee Chlorination Membrane Filtration
baidelinas Standards (Prpposed SA tem) Filtration Carbo,. Adsorption

B00 30 ns/1 30 mg/. 10 mg/l 10 mg/l 5 mg/l
suspended solids 50 mg/l 40 mg 1 5 mg/l 1 mg/l 5 .ng/l

Eesidual Chlorine - 0.5-2.0 mg/l 1.0 mg/l 0 NA

O) NA(b)Amonia Nitr agen -- 5.0 mg/l 0.5 mg/l NA

pH 6.0-9.0 6.0-9.0 6.0-9.0 6.0-9.0 6.0-9.0
Estimated Total Monetary
Cost of Treatwnt System $1.50/1000 gal (c) $1.90/1000 gal (d) $6.75/1000 gal (e)

{iT%TtDy overages
(b) Not available
(c) ER. Section 10.6.5
(d) Reference: Blecker H.G., and T. M. Nichols " Capital and Operating Costs of Pollution Control Equipment

Modules." Vol !! Data Manual PB-224 536 ICARUs Corp. , Report prepared for EPA, July 1973.
(e) Does not include (cst of sludge disposal.

7,7 n -0 7.11
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10. EVALUATION OF THE PROPOSED ACTION

10.1 UNAVOIDABLE t.0 VERSE ENVIRONMENTAL IMPACTS

10.1.1 Abiotic Effects

10.1.1.1 Land

Site preparation and const action activities related to the CRBRP would disturb only 253 acres
of land which is largely forest including 58 acres for transmission line right-of-way. Approxi-
mately 73 acres of this amount would be dedicated on a long-term basis to plant structures (4
acres), graded areas around the plant structures (30 acres), access roads and railroad (20 acres
on-site. 4 acres off-site), impounding ponds (8 acres), barge unloading area (2.5 acres) and other
faciliti c. All of the transmission tower bases would occupy less than one additional acre.

Erosion would result from construction and subsequent rainfall, but the control practices and
revegetation planned by the applicant would minimize this effect (Sect. 4.3).

Corstruction traffic would add to congestion on local roads, particularly on State Road 58 at
shift change times. This congestion could be alleviated somewhat by staggering work schedules
(Sect. 4.6.2).

Fog resulting from cooling tower operation could be a minor nuisance on nearby roads, but this
should occur only a few hours per year. The visible plume would usually extend no more than 1.5
miles, but it could be as lorg as six miles 6% of the time the plant is operating (Sect. 5.3.3).

The plant containment dome would be visible from Gallaher Bridge and several residences south of
the river. Ridges and hills would otherwise provide natural screening (Sect. 5.1).

10.1.1.2 Water

Water consumed by the project would be a maximum of 190,000 gpd (132 gpm) for construction pur-
poses and an average of 8 cfs (3584 gpm) during plant operation. Water use during plant operation
represents about 0.2% of the annual average river flow (Sects. 4.3 and 5.2).

Minor amounts of silt would be added to the river due to construction activities, but these would
be minimized by erosion control (Sect. 4.3).

Plant operations would add total residual chlorine to the river at an intermittent 6 cfs rate in
concentrations of up to 0.5 mg/L and to an average of 0.2 mg/f. Chlorine would not be discharged
for more than 2 hours in any 24-huur period (Sect. 5.4.1).

Plant operation would increase the river's copper concentrat'on to less than 0.02 mg/t and iron
to 0.7 mg/t 100 ft downstream. :nsignificant adverse effet , are expected due to these concen-
trations (Sect. 5.4.1).

10.1.1.3 Air

Construction ncise would be noticed by a few residents soutn of the site. Dust would not have
a significantly adverse effect (Sec*. 4.5.6).

Noise during plant operation would not likely be noticeable beyond the site boundary (Sect. 5.1).

The plant would discharge heat to the atmosphere at a rate of 2.17 x 103 Btu /hr w1tn the initial
reactor core or 2.34 x 109 Btu /hr at later design capability (Sect. 3.4.1).

About 57 lb/yr of pollutants would be released to the atmosphere as a result of operating the
emergency diesel generators (Sect. 3.7.2).

, ,k ~O
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10.1.1.4 Other

Tax receipts would not compensate for the increased public services needed by the additional work
force associated with the CRBRP, particularly during construction (Sects. 4.5.4.4 and 5.1.6.1).

..istoric and archeological resources on site should not be affected if borrow pit activity is
restricted as planned (Sect. 4.2.1).

10.1.2 Biotic Effects

10.1.2.1 Terrestrial

Construction would result in harvesting some timber and destructien of other plant and animal
life on the 253 acres disturbed. All but 73 acres would be revegetated af ter complet%n of the
CRERP (Sect. 4.4.1).

At most, 1000 lb/ acre /yr of dissolved solids from the cooling tower would be deposited on
surrounding land and foliage. No significantly adverse impact is expected (Sect. 5.3.3).

10.1.2.2. Aquatic

lhe thermal, chemical, and mechanical effects are treated together and consist of the following:

l of river bank and bottom temporarily would be lost* Excavation - Approximately 20,000 m
during construction as a habitat for benthic organisms (Sect. 4.4.2).

Impingement - 0.5% susceptible fish passing the perforated pipe intake may be killed*

(Sect. 5.3.1.1).

Entrainment - Phytoplankton, zooplankton, drif t invertebrates and ichthyoplankton all*

would suffer the same losses based on the fraction of total river flow withdrawn bv the
plant. Losses at the average river flow of 4800 cfs would be 0.46 h maximum loss
occurring at the low river flow of 1000 cfs would be 2.2% (Sect. 5.3.2.2).

Thermal discharge - Potential 8% maximum loss of phytoplankton, zooplankton, drift*

invertebrates, benthic macroinvertebrates, ichthyoplarkton, fisn, and other organisms
during the winter season; less than 1% during all other seasons (Sect. 5.3.2.2).

Cold shock - Estimated effects would be insignificant due to the small number of fish*

likely to be within the 2.5'C (4.5*F) isotherm (< 8% of river cross-sectional area
and 0.01 surface acre of water) (Sect. 5.3.2.3).

10.1.3 Radiological Effects

The average annual dose to an individual living, playing, and working at the site boundary and
eating fish, beef, and milk exposed to plant ef fluents by various pathways would be 1.6 mrem /yr.
This value, which is less than 2% of the natural background exposure of 100 mrem /yr, is below the
normal variation in background dose, and represents no radiological impact. The average dose
from the plant effluents to other individuals among the population would be significantly less
than 1.6 mrem /yr.

A total dose of about 0.29 man-rem /yr would be received by the estimated 2010 population of
987,000 living in unrestricted areas within a 50-mi radius of the plant. By comparison, an
annual total of about 9.9 x 104 man-rem would be delivered to the same population as a result of
the average natural background dose. The 1000 man-rem estimated as occupational onsite exposure
is about 1% of this annual total background dose (Sec' s.7.3).

Most of the 17 man-rem annual dose from transport of radioactive materials to and from the CRBRP
and probably all of the 1.4 man-rea annual dose from its supporting fuel cycle facilities would
be received outside the 50-mi radi u of the plant. These are also insignificant fractions of the
dose from natural background radiation (Sect. 5.7.3).

't.E
'

7 'l O' LLJ/



10-3

The risks associated with accidental radiation exposure would be very low (Chapter /).

10.2 SHORT-lERM USE f.ND LONG-TERM PRODUCTIV!ff

10.2.1 Scope

This section sets forth the relatively short-tem uses of the environment for construction and
operation of the breeder demonstration facility and the actions that could maintain and enhance
the long-term productivity. Based on its analysis in the previous sections of this statement.
the staff concluded that the resources comitted to the proposed CRBRP represent an acceptable
balancing of near-tem usage and long-tem productivity.

10.2.2 Enhancement of productivity

The major result from the project would be a demonstration of the LMFBR parameters necessary to
its development for commercial size power plants. If the demonstration is successful and it
leads to large-scale use of such plants, available reserves of uranium fuel would be extended.
The degree to t iich the reserves would be extended depends upon the fuel doubling time realized
with the breeder reactor and on future growth in the country's dema7d for electric oower.

Electrical energy that would be produced is estimated to be an average of two billion kWH/yr over
a 30-year operating life. The electricity would be distributed through the TVA system.

10.2.3 Uses Adverse to Productivity

10.2.3.1 Land Usage

The site has been owned by the U.S. Government and in the custody of the TVA for many years. It
has been restricted from public use since the 1940s and designated for industrial development,
but the land is presently idle, unsettled, and uncleared. The property contains no resources not
found in the surrounding area except for some items of historic and archeological interest that
would be preserved. In the opinion of the staff, use of the land for the CRBRP would be con-
sistent with long range development plans for the property.

New transmission lines for the proposed facility would parallel existing ERDA and TVA lines.
The staff concluded that the transmission lines would have no important effect on alternative
productive uses of the land (Section 5.5).

10.2.3.2 Water Usage

Since the average consumptive use of 8 cfs of river water would be only about 0.2% of Melton
Hill Dam releases, the plant would have no effect on the availability of the river for recrea-
tional, municipal, agricultural or commercial uses.

10.2.4 Decommissioning

10.2.4.1 Experience

Suf ficient experitnce is available from the decomissioning of licensed power reactors and demon-
stration nuclear power plants to indicate that decommissioning of the CRBRP would introduce no
new or unknown technical problems of a safety or environmental nature. The Fermi 1 reactor was
decommissioned by removing the fuel, the depleted uranium blanket and the sodium from the reactor
and decontaminating accessible areas. The fuel was shipped to a reprocessing facility and the
blanket material to a retrievable waste storage facility. The sodium was removed from the
reactor primary and secondary systems and is now stored in tanks and drums at the Fermi I site.
The sodium will be held there until it is shipped to the CRBRP for reuse.

The Fermi l facility remains in a protective storage status with access to the facility controlled
by security guards. Radiation s;rveys are done quarterly to assess the containment of residual
radioactivity within the facility, Decocnissioning of the Fermi 1 reactor is quite applicable to
CRBRP decommissioning as Fermi 1 was also a sodium cooled breeder reactor (PRDC, 1974).

The Southwest Experimental Fast 0xide Reactor (SEFOR), a sodium-cooled reactor with mixed-oxide
fuel, was placed in protective storage when decormissioned. All fuel and sodium were removed and
accessible areas were decontaminated.

Another sodium cooled reactor , the Hallam Nuclear Power Facility, was decortnissioned by entombing
all radioactive structures below ground level af ter removing the above ground structures.

720 C
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Experience in complete dismantlement and removal of all radioactive components was obtained at
Elk River, MN, site of a water cooled demonstration nuclear power plant.

A total of 9 civilian nuclear power facilities were or are in the process of being decormissioned.
In addition to Fermi 1, Hallam and Elk River discussed above, decomissioning experience has been
obtained at 6 other facilities: Carolina Virgina Tube Reactor (CVTR), Boiling Nuclear Superheater
(BONUS) Power Station, Pathfinder Reactor, Piqua Reactor, Vallecitos Boiling Water Reactor (VBWR)
and the Peach Bottom Unit No. 1.

10.2.4.2 CRBRP Plans

No specific plan for decomissioning the CRBRP has been developed at this time, consistent with
NRC's current regulations which contemplate detailed consideration of decommissioning near the
end of a reactor's useful life. The licensee initiates such consideration by preparing a pro-
posed decornissioning plan that is submitted to the NRC for review. The licensee would be
required to comply with regulations then in effect and decomissioning of the facility could not
commence without authn % uon from the NRC.

10.2.4.3 Costs

Estimated costs of decommissioning of a 1000 MWe nuclear plant at the lowest level (protective
storage) are about $1 million plus an annual maintenance cost of about $100,000 (AECH). Esti-
mates vary from case to case, the variation largely arising from differing assumptions as to
level of site restoration. For example, complete restoration, including regrading, has been
estimated to cost $70 million (Pacific, 1972).

10.2.4.4 Decomissioning Alternatives

Regulatory Guide 1.86 describes decomissioning alternatives acceptable to the Nuclear Regulatory
Comi s sion:

Mothballing, which consists of placing a facility in protective storage. In general, the-

facility may be lef t intact except that all fuel assemblies, raticactive fluids and radio-

active waste would be removed. Adequate radiation monitoring, environmental monitoring.
aintenance and access control would have to be continued at the facility. The reactor

sicense and license conditions would remain in effect until radioactivity reaches levels
aceptable for release to unrestricted access by radioactive decay or through removal of
certain components. Maximum acceptable surface contamination levels are given in Regulatory
Guide 1.86. Activation levels would be considered on a case-by-case basis. Long-lived
isotopes such as carbon-14, nickel-59 and nickel-63 may be of sufficient level that com-
ponents containing these isotopes would have to be removed when terminating the license,
even after a decay period of 100 to 150 years. However, removal of such components after
that long a period would not require any remote handling operations, because of the decay of
the high level gamma emitters.

- Entombment, which consists of sealing all the remaining radioactive and contaminated com-
ponents within a structure integral with the biological shield after having removed all fuel
assemblies, radioactive fluids and radioactive wastes. The structure should provide control
of radioactive material over the period of time in which radioactivity remains above levels
acceptable for release to unrestricted access. The licensee may have to remove certain
reactor internal components prior to entombment to assure that long-lived isotopes such as
carbon-14, nickel-59 and nickel-63 would not exceed levels acccptable for release to unre-
stricted access at the end of the predicted lifetime :: che entomtment structure. The
facility license would remain in effect until the licensee is able to show through mea-
suremant or analysis that radioactivity has decayed to levels acceptable for release to
unrestricted access.

Dismantlement, which consists of removal of all radioactive materials from the site to-

levels acceptable for release to unrestricted access. The reactor license would be ter-
minated upon satisfactory completion of dismantlement.

Combinations of the above alternatives.-

The degree of dismantlement would be detemined by an economic and environmental study involving
the value of the land and scrap versus the complete demolition and removal of the complex. The
coeration would be controlled by the Comission's current rules and regulations to protect the
he.lth and safety of the public and the environment.
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10.3 IhREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RES?)RCES

10.3.1 Scope

Irreversible comitments generally concern changes set in motion by the proposed action which at
some later time could not be altered so as to restore the cresent order of environmental resources.
Irretrievable commitments are generally the use or consumptinn of resources neither renewable nor
recoverable for later use. Comitments inherent in environmental impacts are identified in this
section, while the main discussions of the impacts are in Chapters 4 sad 5. Comitments that
involve local long-term effects on productivity are discussed in Section 10.2.

10.3.2 Comitments Considered

Types of resources of concern in this case can be identified as: 1) material resources--materials
of construction, renewable resowce material consumed in operation, and depletable resources
consumed; and 2) nonmaterial resocrces, including a range of beneficial uses of the environment.

Resources that, generally, may be irreversibly comitted by the nlant are: 1) biological soecies
destroyed in the vicinity; 2) construction materials that cennot be recovered and recycled with
present technology; 3) materials that are rendered radioactive but cannot be decontaminated; 4)
materials consumed or reduced to unrecoverable forms of waste, including 2 3sU, 23eV and 2"Pu;
5) the atmosphere and water bodies used for disposal of heat and certain waste effluents, to the
extent that oti.ar beneficial uses are curtailed, and 6) land areas rendered unfit for other uses.

10.3.3 Biotic Resources

Certain life stages of various aquatic organisms normally found in the vicinity of the intake and
discharge would be entrained in the plant cooling water, entrapped within the intake, passed
through the plant and/or entrained in the discharge plume. Organisms so exposed would suffe
from a combination of mechanical, chemical, and thermal stress. An insignificant fraction would
be lost to the 'otal river ecosystem. The losses of both aquatic organisms and terrestrial biota
are not judged to be irreversible resource commitments.

10.3.4 Material Resources

10.3.4.1 Materials of Construction

Materials of construction would be almost entirely of the depletable category of resources.
Concrete and steel would constitute the bulk of those materials, but numerous other mineral
resources would be incorporated in the plant. No comitments have been made on whether they
would be recycled when their proposed use is terminated. Materials not incorporated in the
plant, such as transmission line conductors and tower metal, would be recyclable with only a
minor penalty.

10.3.4.2 Replaceable Components and Consumable Materials

Some mtterials are of such value that economics clearly promotes recycli19 I'lant cperation

would contaminate cnly a portion of the plant to such a degree that radioactive decontamination
would be needed to reclaim and recycle the constituents. Some parts of the plant would become
radioactive by neutron activation. Radiation shielding around the reactor and around other
components inside the primary neutron shield constitute the major materials in that category, for
which separating the activatian products from the base materials would not be feasible. Com-
ponents that come in contact with reactor coolant or with radioactive wastes would sustain vari-
able degrees of surface concamination, some of which would be removed if recycling is desired.
The quantities of materials that could not be decontaminated for unlimited recycling probably
represent very small fractions of the resources available in kind and in broad use in industry.
Estimated quantities of materials used in a 1000 MWe liquid metal fast breeder reactor plant,
about three tiues the size of the CRBRP, are shown in Table 10.1, including field construction
materials consumed. Although the data were developed for a light water power reactor plant, the
staff's opinior. is that the material requirements would be about the same for a similar-sized
fast breeder plant, and significantly less for the CRBRP with its maximum output of 379 MWe net.

Precious metals, strategic and critical materials, or resources having small natural reserves
must be considered individually, and plans to recover and recycle as much of ' hose valuable
depletable resc m es as is practicable would depend on need. Materials consumed during plant
operation would be reactor control elements, other replaceable reactor core ccnconents, chemicals
used in the laboratory and in processes such as reactor cooling and water treatment, and minor
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TABLE 10.1 Estimated Quantities J Composite Materials Contained
in a 1000 MWe LMFBR Power Plant
Construction Materials Consumed (a{ncludir.g Field

i

Total
Estimated

Material Quantity

Aluminum, metric tons 18

Babbitt metal, metric tons <1

Brass, metric tons 10

Carbon steel, metric tons 32,731
3Concrete, yd 98,130

Copper, metric tons 694

Galvanized iron, metric tons 1,257

Inconel, metric tons 124

Insulation (thermal), metric tons 922

Lead, metric tons 46

Nickel, metric tons 1

Paint, gal 17,500

Silver, metric tons <1

Stainless steel, metric tons 2,080
6Wood, bd ft 4.8 x 10

(a) AEC, Estimated Quantities of Materials

Contained in a 1000-MW e PWR Power Plant
FRNL-TM-4515, Oak Ridge National Laboratory,
Oak Ridge, TN, June 1974.

quantities of materials used in maintenance and miscellaneous operations. In the opinion of the
staff, consuming those materials would have negligible effect on their reserves. About 1000 MT
of sodium would be consumed, but it is one of the most abundant elements known.

The extent of fuel consur"ption over tre plant's 30-yr life cannot be accurately predicted. The
total requirement could ce 20 metric tons (MT) of plutonium and 210 MT of uranium, although the
breeder capability is expected to establish much lower requirements. Under ideal recycling, the
plant's lifetime uranium requirement would be 56.6 MT with 39.4 MT recoverable at the time of
plant decommissioning. The applicant estimates that over the plant's 30-yr life, 2.06 MT of
239Pu would be required and the same amount would be produced; 0.04 MT of 235U would be consumed,
and 17.65 MT of 23eU would be consumed. A supply of depleted uranium would be available as spent
fuel from light water reactor power plants. About 410 MT of fuel cladding would become cont' 11-
nated with radioactive material, makino it irretrievable since recyclicg is uneconomical (ER,
pp 3.8-2, 5.8-4, and 5.8-4; and Am I, part II, G6)

10.3.5 Water and Air Resources

Air and water would be used as carriers for chemical and radioactis, materials released by the
plant. The 8 cfs consumptive use of river water would not curtail downstream uses, even during
extremely low flow.

10.3.6 Land Resources

Thirty of the 34 acres committed to pbat use could be restored for other purposes, with a mod-
erate decorx11ssioninq effort. The 4 acres for principal plut buildings and the 2.5 acres for
the barge v, loading facility could be restored only at very high costs.
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10.4 BEtitFIT-COST

10.4.1 Benefits

10.4.1.1 LMFBR Concept Demonstration

The principal benefit of the proposed facility would be to demonstrate the liquid metal fast
breeder nuclear reactor concept for commercial use in generating electrical power. If the
applicability can be demonstrated, the useable energy in our uranium resources would be extended
and the country would become more self-sufficient in energy production.

10.4.1.2 Power Produced

The electricity generated by the plant would be a secondary benefit. If it operates at the 68.5%
average capacity factor estimated by the applicant (ER, p. Al-73) over the 30-yr plant life, a
total of 6.2 x 107 MWh would be produced. An equivalent amount of electricity supplied by burn-
ing coal in a steam generator would consume about 800,000 tons of coal per year (based on 2.54x106
tons of coal to produce 6.57x103 kWh (WASH-1535)).

10.4.1.3 Research

The applicant has proposed an extensive preoperational monitoring program to characterize the
environment prior to construction, and a similar operational phase monitoring program to deter-
mine any adverse effects due to plant construction or operation. Surface and groundwaters, local
meteorology, terrestrial and aquatic ecology, and radiological surveys would be conducted
(Chapter 6).

The ERDA has undertaken a large research program in support i,f the LMFBR concept. Research and
development (R&D) by ERDA in support of the CRBRP is expected to total $314 million between 1975
and 2020 with an additional $891 million for safety related R&D applicable to the total LMFBR
program (WASH-1535, Table 11.2-3).

10.4.1.4 Environmental Enhancement

The results of onsite archaeological investigations by tbc University of Tennessee will be made
available to the public.

10.4.1.5 Employment end Payroll

The primary and secondary work force and associated payrolls were discussed in previous sections.
The data are summarized in Table 10.2.

The direct payroll of $292 million during the construction period is expected to induce a sec-
ondary payroll of $38.6 million through creation of local demand for pods and services. In a
similm fashion, during the demonstration period, the 150.9 million direct payroll is expected to
induce a secondary payroll of $7.7 million.

TABLE 10.2 Sumnary of Employment Benefits

Construction Demonstration
Period Period

Item (1976-1983) (1984-1988)

Direct Employment (a) 1520 275

Induced Employment (a) 910 220

Direct Payroll (b) $291,800,000 $38,600,000

Induced Payroll (b) $ 50,900,000 $ 7,700,000

(a) Annual average based on Table 4.1.
(b) See Table 4.8.
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10.4.1.6 Taxes

State and local sales taxes generated from payroll spending would be the principal source of
public funds generated by the project for use in the project area. The staff estimate of the
value of tax revenues is summarized in Table 10.3. These revenues would be generated principally
in the counties of Anderson, Knox, Loudon, and Roane.

ITABLE 10.3 Tax Revenues from CRSRP Payroll Spending ')

State Sales Local Sales
T_ax,(1.5% max) TotalPeriod Tax (4.5%) a

Construction (1976-1983) $6.500,000 $2,100,000 $8,60C,000

Demonstration (1984-1988) 875,000 290,000 1,165,000

Total (1976-1988) $7,375,000 $2,390,000 $9,765,000

(a) All dollar values are present values (8% discount rate) after escalation
(8% rate) for inflation.

In the absence of local authority to tax the CRBRP project directly through property taxes, or
sales and use taxes on materials and supplies used in construction, the in-lieu-of-tax payment
becomes an important factor. In the opinion of the staff, the local public costs arising as a
result of the project would not be covered unless in-lieu-of-tax payments are made (Table 5.9).

10.4.2 Cost Description of the Proposed Facility

10.4.2.1 Environmental Costs

Environmental costs discussed in Chapters 4 and 5 are summarized in Table 10.4.

10.4.2.2 Monetary Costs

The estimated cost of the CRBRP is $1.95 billion for construction and operation through 1989.
The 1976 revised estimated cost breakdown is presented in Table 10.5. The bv e cost estimates
are in 1974 dollars. The applied eccalation rate is 8%/ year. Estimated re wnue from electricity
sold to TVA totaling $200 million is credited to operating costs.

A capital cost of $1.5 million cnd annual operating costs not exceeding $2 million have been
estimated by the staff for safeguards measures necessary to protect the CRBRP, and the related
fuel cycle facilities and transport of radioactive materials from acts of sabotage, theft or
M yersion (Sect. 7.3.5). These additional costs would not significantly affect the cost / balance
relative to the projcct.

10.4.3 Benefit-Cost Sumary

The staff reviewed the applicant's proposed plant (Chapter 3) and made an independent evaluation
of the environmental effects of its construction and operation (Chapters 4 and 5) at the proposed
site (Chapter 2). Further consideration was given to technical alternatives (Chapter 8) and
the environmental and monetary factors associated with alternative plant-site combinations and
plant system alternatives (Chapter 9).

On the basis of its evaluations the staff c.oncludes that 1) constructing and operating the CRBRP
at the proposed location would be possible without causing any significant impact on the physical
environment of the area, 2) locating the project at an alternative TVA site using the hook-on
arrangement would be less expensive but attendant technological risks could jeopardize the ability
of the project to meet its intended objectives, and 3) local costs for additional public services
needed by project personnel and their families may exceed the local benefits from the project and
therefore should be assessed by the applicants to detennine the need for offsetting in-lieu-of-tax
payments. Furthermore, on the basis that accident risks at the CRBRP site will be made acceptably
low, comparable to LWR risks, the reduction in potential consequences associated with accidents
at alternative sites does not warrant relocating the proposed plant when balanced against the
.ietrimental effects of relocation on achieving the demonstration plant's objectives; the staff
therefore concludes that no substantially better alternatives are available to achieve the demon-
stration plant's objectives. The staff also concludes that the CRBRP would meet the demonstration
plant's objectives within the LMFBR program (see Chapter 8).

7 1 f, ,,n pcqn. .
! I o L. i ! f, u ut~



10-9

TABLE 10.4 Summary of Environmental Costs, CRBRP

Reference
Ef fect Sec+1on Summary Description

Land Use

Construction Activities 4.2.1 About 195 acres disturbed during construction of the
plant and support facilities.

Long-Term Dedication 4.2.1 About 73 acres permanently dedicated, including 24
acres for access roads and railroad.

Transmission Lines 5.5 A total of 3.2 miles of right-of-way would be widened,
causing a disturbance of about 58 acres. Two streams
and several intermittent streams would be crossed.

Water Use

Construction 4.3 190,000 gpd (132 gpm) maximum rate.

Operation 5.2 8 cfs (3584 gpm) water consumptively used during
operation.

Thermal Effects 3.4.1 Cooling water would be heated 25 F by passage through
the condensers.

3.4.1 Maximum outfall temperature wou?d be 90.5 F (July).

Intake Velocities 3.4.2 Intake velocity is expected to be about .4 fps.

Discharge Volume 3.4.3 Minimum rate of 1.900 gpm; maximum rate of 2,600 gpm.

Chemical and Sanitary
Waste 5.4 Rapidly diluted to harmless concentrations under

flowing river conditions.

Siltation 4.3 Removal of 20,000 m3 material for construction of
access road and railroad, intake and discharge
structures and barge slip, and suspended solids in
site turnoff would have minor, temporary effects.

Terrestrial Ecological

Effects
Rare and Endangered

Species 2.7.1.2.2 The Southern Bald Eagle, a threatened species, has
been observed on the site,

4.2.1 Rare wild flower collection areas on the site would
not be distuibed.

Vegetation and
Animal Life 4.4.1 Sane timber would be harvested but other vegetation

and some animals on land disturbed by construction
would be lost.

Cooling Tower Drif t 5.3.3 Worst case deposition would be 90 lb/ acre /mo of
salts; no adverse effect is expected.

Aquatic Ecological
Effects

Benthic Losses

a. During Construction 4.4.2 Benthic organisms lost as a result of dredging would
be easily reestablished.

b. During Operation 5.3.2.4 The maximum scour area around the discharge would be
10 m2 and produce a permanent loss of benthos in that
area.

Impingment 5.3.1.1 A maximum of 0.5% of fish passing the intake could be
impinged.

Entrapment 5.3.1.1 Negligible.

Entrainment 5.3.1.2 An average loss of 0.46% and a maximum loss of 2.2%
of phytoplankton, zooplankton, drift invertebrates

and ichthyoplankton is estimated.
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TABLE 10.4 Summary of Environmental Costs CRBRP (Cont'd)

Thermal Effects 3.3.2.2 No significant imoact on the ecosystem is expected as
a result of drift or passage of aquatic species
through the thermal plume.

Cold Shock 5.3.2.3 Fish loss is unlikely from any interruption of heated
effluents.

Sanitary Waste 5.4.2 Negligible.
Radiological Releases

Individual Dose 5.7.3 1.6 mrem /yr average annual dose to an individual at
site boundary, less than 2% of 100 mrem /yr natural
background dose.

Cumulative Dose 5.7.3 0.29 man-rem /yr to total 987,000 population within
50 miles in year 2010, insignificant compared to
9.9 x 104 man-rem /yr from natural background.

Occupational Dose 5.7.3 1000 man-rem /yr conservatively estimated,1% of
50 mi population natural background dose.

Transportation
lDose 5.7.2.6 17 man-rem /yr total to transport workers ard popu a-

tion along entire shipping routes.

Accidental Dcse 7.1, 7.2 The risks associated with accidental radiation
exposure are very low.

Cort, unity Effects

Archaeolc9 cal Sites 5.1 None of the several archaeological sites on thei

property would be disturbed by construction activi-
ties. Access to Hensley Cemetery would be allowed.

Visual Irpact 5.1 The structures would be partly visible from the
Gallaher Bridge and scattered residences south of
the river.

5.3.3 It would be possible to have a 6 mile long plume 6%
of the time during plant operation. Fog could be
a minor nuisance on nearby roads a few hours per
year.

New Population 5.6 275 employees during operational phase would gener-
ate a total new population of 1200 persons.

Payroll 4.5.4 During the life of the project a $330.4 million pay-
roll should ge'erate a secondary payroll of $58.6
million.

Public Services 4.5.1 No fim provisions have been made fc 'unds to provide
public sector services; however, ERLn aas recognized
its responsibility to make payments if adverse impacts
occur.

Traffic 4.6.2 Excessive traffic congestion on State Road 58 in
5.3.3 Roane County during construction could be mitigated

by staggered shift schedules. Fogging could have a
small effect on local transportation.

Physical Resources

Uranium 10.3.4.2 Less than 210 metric tons

Plutonium 10.3.4.2 Less than 20 metric tons
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TABLE 10.5 Ccst of Construction and Operation of CRBRP(a)

Cost % of Total
j$inmillions) Project Cost

Plant Investr. ant

Base $ 729.1
Escalation 364.4
Contingency & Escalation 267.5

Plant Investment Total 1361.0 69.8%

Development

Base 364.0
Escalation 124.9
Contingency & Escalation 36.1

Development Total 526.0 26.9%

Operating

Base 26.2
Escalation 8.5
Contingency & Escalation 29.7

Operating Total 64.4 3.3%

Project Total $1950.4 100.0%

(a) Source: Table 8.3-1, Amended ER.
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11. DISCUSSION OF COMMENTS RECEIVED ON THE DRAFT ENVIRONMENTAL STATEMENT

Pursuant to Paragraph 51.24 of 10 CFR Part 51, the Comission's Draf t Environmental Statement
related to construction of the Clinch River Breeder Reactor Plant was transmitted, with a request
for corrents, to the agencies listed in the Sumary and Conclusions on page 11 of this statement.
In addition, corrents were requested from interested persons by means of a notice in the Fcdemi
F, luce on February 12. 1976. In responst, coment letters were received from.

Advisory Council on Histori- Preservation (ACHP)
Department of Agriculture ( AG)
Department of the Army Corps of Engineers (AR)
Department of Commerce (C)
Department of Health. Education, and Welfare (HEW)
Department of Housing and Urban Developmer.t (HUD)
Department of the Interior (001)
Department of Transportation (DOT)
Energy Research and Development Administration (ERDA)
Environmental Protection Agency (EPA)
Federal Power Comission (FPC)
State of North Carolina (NC)
State of Tennessee (TN)
Anderson County, TN (AC)
Roane County, TN (RC)
Oak Ridge, TN (OR)
East Tennessee Development District (ETDD)
Concerned Californians (CC)
Environmental Coalition on Nuclear Power (ECNP)
Geothemal Energy Institute (GEI)
Natural Resources Defense Council, Sierra Club, and

East Ter.nessee Energy Group (NRDC)
Mr. Brad Nef f (BN)
Dr. Edward Passerini (EP)
Project Management Corporation (FMC)
Ms. Deborah Hurwitt (DH)

The corrent letters are reproduced in Appendix A. Consideration of the coments by the staff is
reflected by text revisions in preceding chapters and in the following discussions. Abbreviations
in parentheses next to the subject titles identify the sources of the coments (see above) and
page numbers where the comments may be found in Appendix A. The staff responses are organized
according to the DES sections to which the respective coments primarily apply. Other changes
and considerations by the staf f are indicated in Section 11.13.

11.1 SUMMARY AND CONCLUSIONS, INTRODUCTION AND GENERAL COMMENTS

11.1.1 ERDA Involvement (CC, A-44; PMC, A-94, Encl. 2 Item 1)

Since the DES was issued in February 1976. ERDA has joined with PMC and TVA as a co-applicant
for a Construction Pemit and a Class 104(o) Operating License for the CRBRP (Application Amend-
ment May 6, 1976). As discussed in Chapter 1 of the FES, ERDA has the overall responsibility for
managing the design, construction, and operation of the plant and it will have custody of the
plant and the site on behalf of the United States.

11.1.2 Operator of the Plant if ter the Demonstration Period (OR, A-38, Item D.1)

If, at the conclusion of the demonstration period of approximately five years, TVA does not exer-
cise its option of purchasing the plant for its own use over the remaining plant life, ERDA will
retain ownership of the facility and may continue its operation or effect its decommissioning
(Application Amendment May 6, 1976. Exhibit A, p. 29).

a g u +q n /n o,n
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11.1.3 NEPA Review After 5 Years (EPA, A-17, Item 3)

The licensing action presently being considered by the NRC concerns the construction pemit only.
If that is granted and the facility is constructed, the applicant's request for an gerating
license will be considered. EPA's suggestion that a full NEPA review be conducted prior to use of
the project beyond the initial demonstration phase can mors appropriately be considered during the
operating license review,

11.1.4 State and Local Licenses and Permits (OR, A-39, Items D.5 a D.6; TN, A-25, 28)

The legal opinion of the NRC staff is that as a federal facility the CRBRP is not required to
obtain licenses from State and local authorities.* This is a consequence of the fact that Federal
facilities are exempt from State and local regulations. However, the CRBRP is required to comply
with the substantive requirements of such regulatiers. Consequently, the demonstration of licens-
ability should not be compromised. Effluent qualitj requirements to assure confomance with water
nuailty standards have been incorporated in the Draft NPDES Permit (Appendix H).

11.1.5 Staff Contacts with State and Local Officials (0R, A-39, item D.4)

Identification of the individuals contacted by the staff is unnecessary to the purpose of this
statement. However, a list can be provided on request.

11.1.6 Completion Date and Cost Overruns (NRDC, A-51, 52)

As indicated in the application amendment dated May 6, 1976, the earliest scheduled date for
reactor criticality is October 1983 and the total project cost estimate is $1950.4 million,
including research and development expenditures of $364 million, 8% per year escalation during
construction, substantial contingency allowances, and operating costs during the 5-year demonstra-
tion period. The latest ate for reactor criticality is stated to be April 1 86.

Experience with thic project indicates that further delays and higher costs may occur, but assess-
ments of these factors by NRC would be speculative in view of tne developmental nature of the
proj ec t. Consideration of cost overruns ultimately must rest with the Congress, which would
review any request for an increase in appropriations.

11.1.7 Site Suitability (TN, A-25)

The Tennessee Division of Occupational and Radiological Health questioned whether the proposed
site is appropriate to demonstrate the safety of an LMFBR. See 11.7.1 for a discussion of the
accident risks.

11.1.8 Concentration of Water Impurities (IN, A-25)

A concentration factor of 2.5 in the discharge is indicated, based upon a water requirement of
5,835 gpm, evaporation from the towers at 3,475 gpm, 105 gpm of drift, and blowdown at 2,210 gpm
(ER, Table 3.3-1. AM VI).

11.2 THE SITE AND E W IRONS

11.2.1 Additional Baseline Information (BN, A-86 to A-91)

Most of the comments from Brad Neff suggest expansion of Chapter 2 so that the reader will not
need substantial reference material in order to "have an effective grasp on potential impacts."
Minor additions have been made in the FES; however, the staff does not treat every subject rele-
vant to the proposal, only those needed to make the ass ssments in later chapters. The staff
believes sufficient infomation is provided for the decision maker and sufficient references are
supplied for Congress and the general public to make further inquiries. However, many of the
subjects raised by Mr. Neff are addressed in the following responses.

11.2.2 Distance from CRBRP to Oak Ridge (OR, A-39, Item D.7)

The DES used 9 miles in Section 2.1 as the distance between the site and the approximate geo-
graphic center of Oak Ridge residences. The distance is made more specific by changing the figure
*

In Hancock v. Train, _ _ U.S. . Slip Opinion No. 74-220 (June 7, 1976), the Supreme Court
held that federal facilities must comply with state and local air pollution control requirements

In EPA v. California,but they need not obtain permits as a prerequisite to facility operation. A

U.S. . Slip Opir,lon No. 74-1435 (June 7, 1976), the Supreme Court held that federal
facilities must comply with state water pollution control requirements to the same extent as a
nonfederal facility but the federal facilities do not need to obtain NPDES permits from state n 7

7 '_ O ub/with approved programs.
,i / q< -
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to 10 miles, the approximate distance to the Route 62-Oak Ridge Turnpike intersection. According
to information provided by the Oak Ridge Planning Office, the 10-mile distance between the plant
and Oak Rio p places more than half the city's residences beyond the 10-mile radius and shows the
nearest residence at 7 miles. Disproportionately large growth to the sou west, of course, coulG
reduce the distance from the plant to residents of the city. However, the staff is not aware of
forecasted grow M weighted significantly to the southwest. Figures 2.1, 2.2, and 6.2 have been
revised.

11.2.3 Jurisdictional Districts (OR, A-39. Item 8)

The political jurisdictio:1 of Oak Ridge is shown on Figure 6.2 as revised. Showing the boundaries
of the service districts cited in the Oak Ridge corrent is not essential to this statement. How-
ever, the staff's assessment of costs of municipal services resulting from the project is intended
to include additional costs to the service jurisdictions.

11.2.4 General Site Description (BN, A-86)

The staff has attempted to use abbreviations comonly understood; therefore, a list of abbrevia-
tions is not considered necessary.

Industrial 2 zoning include; manufacturing and processing; residences are excluded (Zone Ordi-
nance, Oak Ridge TN, Sec 6-179, pp. 123-5).

The staff's opinion is that the discussions of topography (including Figure 3.19), regional land
use, and water withdrawal and discharge (Section 3.3) are sufficient to assess the impacts upon
those resources that would be caused by the proposed action.

In view of the small number of river shiprents planned for plant construction, the staff's opinion
is that the statement adequately discusses the baseline recreational and corrercial use of the
river. Recent sport fishing data are given in Section 11.5.6. See also Section 4.3, with a
revision pertaining to barge traffic.

The staff concurs that the baseline land transportation discussion is skimpy for assessing the
impact of construction traffic. Additional infomation or highway routes, capacities, and between-
junction distances is available in the ER (Figs 8.1-1 and -2). However, instead of incurring the
expense of analysis and accepting the inaccuracies of early forecasting, the staff supports the
applicant-Department of Highw3ys agreement to develop a suitable plan.

11.2.5 Population Within 5 Miles of the Site (OR, A-39, Item 9; ETDC A-43)

Section 2.2 is expanded to recognize the ORGDP, ORNL, and other workers within 5 miles, in addi-
tien to the references to them in Sections 2.1 and 2.8. The 2010 estimates shown in Figure 2.6
are taken from the ER. (Sec 2.2.1.1, par 5 and 7 including Tab 2.2-4 through 2.2-7.) The staff
notes the possibility of temporary mobile home locations within 5 miles during construction,
depending upon future decisions of the city guvernment.

1s.2.6 Relationship of Population to Agricultural Production (BN, A-86)

In rural areas remote from expanding communities, agricultural activity usually is the dominant
factcc in detemining population. The staff is aware of no factors that vould substantially
change the amount of agricultural activity in the site vicinity.

11.".7 Historic and Archaeological Values (BN, A-86; HUD, A-9)

The Advisory Council on Historic Preservation states that historic and archaeological values
receive adequate consideration in the DES (page A-2). The staff considers the discussion in
Section 2.3 adequate in view of the anticipated impacts, which are judged to be small (Section:
4.2.1 and 5.1). Construction areas have been added to Figure 2.7. Refer also to Figures 2.3
and 3.3.

11.2.8 Soils and Geologic Information (AG, A-2; NRDC, A-52)

The Department of Agriculture states that soils in the site area "would indicate moderate to
mostly severe limitations for large buildings and roads." Soil and rock core borings have been
made at the site (PSAR Chapter 2.5) and results of associated laboratory tests will be examined as
part of the staff's safety evaluation. Horizontal ground acceleration is also a matter primarily
of interest to safety considerations and will be treated in the staff's safety evaluation report.
Also see Section 11.7.12.
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11.2.9 Karst Features (BN, A-86)

The limestone underlying the site is r.3t prone to extensive karst development, Karst features are
discussed further in the ER (Sec. 2.4.5).

11.2.10 Surface Water and Groundwater (BN, A-86)

Quality of the river water is given in Table 3.5, based upon 6 monthly analyses. Water quality
degradation by the plant is discussed in Sections 5.3.2, 5.3.3, and 5.4.1. A map of surface water
appears as Figure 6.2. Additional discussion of groundwater monitoring is given in Section 11.6.11.

11.2.11 River Width (OR, A-33, Item D.ll)

The seasonal river width estimates in the first paragraph of Section 2.5.1 apply to CRM 16.0, near
the proposed CRBRP discharge.

11.2.12 Melton Hill Dam Releases and Milfoil (BN, A-86; TN, A-26; OR, A-39. Item D.12)

The DES incorrectly stated in Section 2.5.1 that the dam would be regulated to meet flow require-
ments of the CRBRP site; it should have stated that "should the need arise for any regulation of
Melton Hill Dam which would result in long periods of zero release, the operation (of CRBRP)
would be coordinated to meet flow requirements at the CRBRP site" (see PMC comment 1, p. A-92).
Extended periods of zero flow in the past, specifically 29 and 11 days, were employed to aid in
the control of Eurasian water milfoil. In the future, water level management and supplemental
herbicide application will be used. The applicant has not identified the herbicides to be used
but they would be EPA approved and would be applied according to the Federal Insecticide, Fungi-
cide and Rodenticide Act (Van Nort, 14 Apr 1976).

11.2.13 1953 Tornado (BN, A-86; OR, A-40, Item D.14)

Based on information compiled by the former state climatologist, tornadoes were reported in
Anderson and Vnox counties at approximately 3:15 a.m. on May 2,1953 (Vaiksnoras,1971). The
staff does not usually list specific tornadoes that occurred within the site region, but rather
indicates the frequency of tornadoes which have occurred. Our data base has been expanded to
include all tornadoes that occurred between 1953 and 1974 within a 10,000 square mile c'ea sur-
rounding the site,

11.2.14 Chi /Q Values (OR, A-40. Item D.15)

The staff does not attempt t- duplicate the X/Q values which the applicant provides. Rather we
perform an independent analysis, as described in FES Section 6.1.3. In our analysis we used
meteorological data gathered between June 1974 and May 1975 and our values were higher by a factor
of about 20 than those reported in the applicant's ER (Table 2.6-44).

11.2.15 Freouency of Heavy Fog (OR, A-40, Item D.16)

The numerical value listed in Section 2.6 for heavy fog was in error. Heavy fog occurs at the
Weather Servita office (about 10 miles northeast) an average of 34 days per year (USDC, Environ-
mental Data Service, Local Climatological Data for Oak Ridge, Nnnessee, Annual Sumary,1974).
Expecting a slightly higher frequency at the site would be corrcct due to its location on the
river.

11.2.16 Unfavorable Meteorology (NRDC A-52)

Holzworth's data indicate that eastern Tennessee is a region of the U.S. in which atmospheric
dispersion conditions are not so favorable as in some other regions of the country. The source
for this reference contained in the applicant's Environmental Report is " Mixing Heights, Wind
Speeds, and Potential for Urban Air Pollution Throughout the Contiguous United States," AP 101,
by G. C. Holzworth. In this publication, Holzworth states in his introduction that, concerning
the report's data, "these upper-air data provide only very general indications of real diffusion
and transport patterns in the urban boundary layer." For example, the size of the two pollutant
sources he considers are cities 10 and 100 'ilometers across (100 and 10,000 square kilometers,
respectively). Even the smaller of these two sources is larg U than the entire araa within the
low population zone at most nuclear power plants. To characterize dispersion conditions over
small areas (such as a nuclear power plaat site), more detailed local investigations must be done,
as suggested by Holzworth. A meteorological program, such as recorrended by Regulatory Guide
1.23, can collect the more detailed data needed for such an evaluation.
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The staff agrees that the atmospheric dispersion at the Clinch River site, averaged for periods
greater than eight hours, is less favorable than that at most nuclear power plant sites NFC has
previously evaluated. Hnwever, based on field tests perforced onsite, due to meandering of a
plume under low wind speeds and stable atrospheric conditions, this statement may not be true to
describe atmospheric dispersion for time periods of one or two hours. An evaluation of this will
be provided in our Safety Evaluation Report for the Clinch River site.

X/Q values can be represented by an infinite number of combinations of atrospheric stability
classes and wind speeds. For case of reference, we usually relate the X/Q values tha*. are not
exceeded 95t of the time to Pasquill Type F and an associated wind speed. X/Q values that are
not exceeded 95; of the tire are used for conservatism in safety reviews, whereas values not
exceeded 50% of the time are normally used in the environmental assessments.

Peor atmospheric dispersion conditions in themselves do not necessarily lead to the conclusion
that an alternative site should be chosen since they are simply one of the factors usrd in the
radioloqical dose vsessents of radioactivity releases under both nomal operating and postu-
lated at -ident m.ditions. The radioactive waste systems in a nuclear plant can be designed to
limit radioactive ef fluents so that the resulting doses are acceptable at virtually any site.
Lispersion conditions at th? Cinch River site are corparable to those at the Watts Bar, Sequoyah
and Bellefonte sites, also in eastern Tennessee, for which the NRC has issued construction per-
mits. The staff assessments of doses for the CRBRP indicate that they would be acceptable (Sec-
tions 5.7 and 7.1).

Meteorological conditions at alternative sites are considered in Section 9.2.

11.2.17 Air Quality (B1, A-E6)

Semiannual su"raries of air quality at Oak Ridge, Clinton, and Harriman are 3vailable from th Air
Pollution Control Meteorologist, Ter.nessee Department of Public He31th, Nashville. N office
also provides emissions data for pollution sources in the site vicinity.

11.2.18 Terrestrial Ecology (B1, A-87; TN, A-lC2; ERDA, A-13)

The staff telieves the terms " biology" and " ecology" are used properly in the statecent. Exten-
sive knowledge is needed about thc biological components making up an ecosystem in order to under-
sta,d the critical elemee s to be impactud. The acreage and locati n of each comunity type and
plant species, along with their relative incortance, are discussed in ER, Sec 2.7.1. Edge effects
and ecotones are relatively unirportant, since the project would create very little new edge and
would have no important impact on any ecotone.

Natural areas are defired to be "any near-climax corrunity tcologically unusual in tetrs of
extent or occurrence" (ER, Sec 2.7.1.3.3). Mars showing these areas were made for use by con-
struction personnel to ensure minimal disturbances.

The site is typical of abandoned f amland in the area as pointed cut in the statement. Far from
being " undisturbed", the site has been managed for the production of forest products. The site is
not unique since there are thousands of sioilar acres on the Oak Ridge Peservation.

Habitat types and their importance for wildlife are discussed extensively in the ER (Sec 2.7.l.4
and 2.7.1.6), including the relative abundance and irecrtance of habitat types, unusual occur-
rences of narrals, case locaticrs, lists of f auna observed and potentially occurring on the site,
and habitat quality.

Plant species to be e gected for land undergeing soccedary succession in Eastern Tennessee differ
depending on the number of years since the land was allowed to revert to natural succession.
Generally, there are annu_' mnd perennial herbs and grasses during the first several years, fol-
lowed by a 10- to 60-year period w%n pire trees become established and dominate. Finally, hard-
wood trees become darinant. The hardwcods present depend on slope-aspect, elevation, and sometimes
soil type. Tre ER has a good description of the species present in the various communities. The
FES contains information sufficiert to assess impacts, which are expected to be very small.

Misspellings of the scientific n res of black snake root and Carey's Saxifrage noted by the
Tennessee Department of Ccoservation have been corr ected in Section 2.7.1.1. As indicated in the
corrent , they are on the Smithsonian Irstitution's list of endangered species.

Section 2.7.l.2.1 has been changed, showing deer population at the site to t,e one per 600 acres
and higher.
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The discussion of threatened species of mamals in Section 2.7.1.2.1 has been updated. A list of
mamals is given in the ER with infomation on ranges of rare species, unusual occurrences, and
habitat preferences of major species.

Several small caves on the north slope of Chestnut Ridge are mentioned in the ER (Sec 2.7.1.4.1).

"The August 1974 cave search and mist netting for bats was conducted by a nationally recognized
bat expert. Caves on the site lack permanent runnir.') or standing water and teminate in sink
holes on Chestnut Ridge. The largest caves are 24 meters (78 feet) and 42 meters (137 feet) deep
and were large enough to stand comfortably. Only the larger contained a reddened area indicating
past presence of 500 to 1,000 gray bats (M otis grisescens), but no evidence of bat use withinf
the past several years. This bat expert considered the caves on the CRBRP site to be unimportant
as bat breeding or wintering habitat. The fact that neither individuals nor signs of the Indiana
or gray bats were observed on the CRBRP site indicates that these species are not resident to the
site or the immediate area and thus will not be adversely affected by construction or operation
of the CRBRP.

"The absence of bat individuals or cave droppings and the relatively small caves on the site
indicate that the site is not good habitat for either the gray or Indiena. The time of year
during which the survey was conducted has no effect on cave size or on presence or absence of bat
droppings in caves; therefore, the ER conclusion that the CRBRP site is not important for endan-
gered or threatened bats is still valid." (Van Nort 27 Apr 1976. Enc 1, p. 4.)

The ER (Sec 2.7.1.4.2) lists bird species, discusses ranges of importance, discusses the habitat
quality of the site for birds, and notes any unusual occurrences. Waterfowl are not discussed in
the statement because of the very small imp 3ct they would sustain. Few waterfowl species were
found on the site. Wood ducks (Air cponsa) we e the most abundant with occasional sitings of
Canada geese (Franta canadensis), American coots (Mica americana) and various species of ducks.
None of the waterfowl species cited is considered rare or threatened. The discussion of endan-
gered and threatened species has been updated (p. 2-14).

No rare herptofauna were found on the site. The ER lists all species observed and discusses the
quailty of the site as habitat for them.

A discussion of terrestrial invertebrates may be found in the ER (Sec 2.7.1.4.4 and 2.7.1.6.2).

11.2.19 Aquatic Ecology (BN, A-88; TN, A-30)

The staff's opinion is that Section 2.7.2 is sufficient for assessing aquatic biological impacts.

Table 2.5 has been revised and now shows four additional species of minnows (ER Table 2.7-87
and -88). The applicant states that the recent revisions included in the reference identify all
species captureJ and found,

11.2.20 Social and Community Characteristics (BN, A-88)

The staff's opinion is that most of the itams cited in the comment have been discussed suffi-

ciently in Chapters 2, 4, and 5 to assess impacts. Section 6.1.6 adds a socioeconomic monitoring
program.

Noise is discussed in Sections 4.5.4, 5.1, and 11.5.1.

Aesthetics are discussed in Sections 4.5.3 and 5.1.

11.2.21 Mobile Homes in Oak Ridge (OR, A-40. Item 18)

The Chapter 2 discussion of the site and its environs is based upon the current status of the
elements considered. Speculating on the outcome of studies in progress is not included; however,
removal of the mobile home restriction probably would result in an increase of construction
workers residing in the city.

11.2.22 Overcrowding in Oak Ridge Schools (OR, A-40. Item 19)

Section 2.8 as revised, is consistent with Section 4.5.3.
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11.2.23 Personal Property Tax (0R, A-40, Item 20)

Changes in the statement have been made in response to the narrower definition of personal prop-
erty taxes.

11.2.24 Higher Costs for low Income Citizens (ECNP, A-45, Item 1)

The construction of CRBRP would result in a large influx of people who would demand public and
private services. In rural areas where supply for services is limited a rise in price could
occur.

The staff's evruation sumarized in Section 4.5 recommends that the applicant perform a cost /
benefit analysis to determine the need for in-lieu-of-tax payments. These payments should offset
increased costs for providing public services to CRBRP employees. If this occurs, then individual
property taxes would not finance increased public services. The staff has further recommended a
monitoring program in Section 6.1.6 in order to determine actual impacts.

However, private goods and services that take time to expand, such as housing, would likely result
in higher prices to all consu u rs. These high prices are a particular burden to the poor and a
genernus benefit to the private businessman. The staff notes that the construction of a major
project such as the CRBRP affords local employment which partially neutralizes higher prices.

All residential customers pay the same rates for electricity, although the poor may pay a higher
percentage of their income for it.

11.3 FACILITY DESCRIPTION

11.3.1 Public Use of the River ( AR, A-5; DOI, A-11)

The applicant must exercise total control over the entire exclusion area described in Section 3.1
except portions traversed by " passageways" such as the river (ALAB-308, 1976). In an emergency
the applicant must be able to clear and close the segment of the river within the exclusion area.
Otherwise, this segment would be open for public use. Navigation, recreation, and other uses of
the river and shoreline beyord the exclusion area would not be affected,

11.3.2 Reactor and Steam-Electric System 'ECNP, A-45. Item 2)

Some additional descriptive material has been added to Sections 3.2 and 7.1. For . more complete
description of the entire plant, see the applicant's PSAR and ER. Information on initial and
equilibrium fuel compositions was given in DES Amndix E. Section 5.1, which has been merged into
Section 7.3 of the FES.

11.3.3 Breeding (NRDC, A-53)

The staff statement in DES Section 3.2 to the effect that an objective of the LMFBR concept is to
breed more fuel than is used might have been misinterpreted as setting some criterion for the
CRBRP. The staff would not require that the CRBR breeding ratio be above any given figure. CRBR
is expected to demonstrate the breeding potential inherent in the LMFBR concept in the following
manner: The cross sections significant to breeding would be verified through experience with the
CRBRP, and these cross sections would then be used to calculate the different breeding ratios of
comercial fast reactors. This procedure has been carried out many times before on operating fast
reactors, EBR-I, EBR-II, Dounreay, etc., none of which were designed for a specific breeding ratio
and the results have always indicated that the composition of large scale comercial reactors will
be such that their breeding ratios would be acceptable. With a projected breeding ratio of 1.2,
the CRBRP would be a further demonstration of this procedure, but with the added restrictions of
licensability and utility participation, and on a larger scale than previous U.S. experiments.

Other things being equal, they ming ratio is increased by increasing the amount of U-238 in
the core. Since the larger rdactors require lower enrichment fuels, their breeding ratios nor-
mally increase accordingly. The increase in U-238 content has a favorable effect on the Doppler
coefficient, but is accompanied by an unfavorable effect on the sodium void coefficient. New data
on cross sections have been generated and new optimizations of the basic three parameters (Doppler
coefficient, sodium coefficient, and breeding ratio) have been proposed. The concept that com-
. erical size LMFBR's can be built with safety and with an adequate breeding ratio still appears to'

be tenable. It should also be noted that the breeding ratio is sensitive to the fuel cladding
thictness. If experience under actual operating conditions in FFTF and CRBR indicate that this
thickness can be reduced, the breeding ratio would be further improved.
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11.3.4 Water Use at Maximum Power (TN, A-26)

Maximum water use would occur in the surrier with a 15.1 cfs (6800 gpm) makeup need, of which
9.3 cfs (4200 gpm? would be consumed and 5.8 cfs (2600 gpm) would be discharged to the river. The
applicant plans full load operation 60% of the year (Van Nort, Apr 14, 1976 Enclosure 5).

11.3.5 Design Parameters of Heat Dissipation System (PMC, A-95, Item 5)

Sections 3.3 and 3.4 have been revised to reflect revisions in the neat dissipation system which
have resulted from the project's choice of turbine generator.

11.3.6 Intake and Discharge Locations (AR, p. A-6)

Figures 3.8, 3.12 and 3.14 have been revised in accordance with the Project's revised pemit
application to the Corps of Engineers (Caffey; July 8,1976). Both the intake and discharge
structures are recessed into the river bank to avoid obstructing navigation.

11.3.7 Impingemer.t Losses (TN, A-26)

The staff'a assessment is that impingement losses would not be a problem (Section 5.3.1.1), based
upon present intake plans. If impingement losses become significant, the applicant would be
required to report any such incident. Mitigating actions are possible and the applicant would be
required to make those necessary. Leaves, for example, can be removed and added to the stream
with rio ill ef fect.

11.3.8 Use of Appendix ! Criteria (EPA, A-17, 18; TN, A-25)

The CRBRP is licensable under the conditions of 10 CFR Part 50 and satisfi' .ne requirements of
Paragraph 50.34a (Design objectives for equipment to con +rol releases of racioactive material in
effluents - nuclear power reactors). Therefore, the use of the term "as low as is reasonably
achievable" is appropriate for identifying the design objectives, and the means to be employed
for contro111na releases of radioactive material in ef fluents to unrestricted areas during nomal
operation of the CRBRP.

Appendix ! of 10 CFR Part 50 provides quantitative significance to the meaning of "as low as is
reasonably achievable" (ALARA) concerning releases of radioactive materials in liquid and gaseous
ef fluents from light-water-cooled nuclear power reactors. We consider the numerical design objec-
tives of Appendix 1 to be applicable to any nuclear power reactor regardless of type (LWR, HTGR,
LMFBR). Therefore, in lieu of Federal Regulations quantitatively defining ALARA for LMFBR's, we
have used the numerical guidance provided by Appendix ! as an ,id in detemining conformance with
50.34a for LMFBRs. The precedent t'f assumed applicability Of the requirements of Appendix I to
other thun !ight-water ooled nuclear power reactors has been established in the case of HTGRs,
e.g. , SER for the Sunriit Power Station, Unit Nos. I and 2, issued January 1975. At present, the
Commission has no plans to develcp numerical guides, similar to those in Appendix I, for LMFBRs.
(See 11.7.4 for our response on the use of 10 CFR Part 100.)

11.3.9 NRC's Release Estimates More Conservative than ER (PMC, A-94, Item 3.F4)

The staff's evaluation of the releases of radioactive materials in liquid and gaseous effluents
resulted in estimates higher than those of the applicant's because of differences in the principal
parameters used in estinting releases from the plant. The differences are discussed in Section
3.5.1.4 and 3.5.2.6 and are justified due to a lack of operating data and experience with LMFBR's.

11.3.10 Liquid Radwaste Dilution Flow (TN, A-26)

The staff does not consider radwaste dilution as a method of waste treatment. Evaporation and
demineralization are the best available treatments. Liquid radwaste releases are not required
to conform to P.L. 92-500 (BAT)* but the radwaste management systems must be capable of satisfying
the "as low as is reasonably achievable" criteria of 10 CFR Part 50.34a. In addition, the systems
must be capable of maintaining release roncentrations to unrestricted areas below the limits
specified in Appendix B of 10 CFR Part ?0. Dilution is not used in place of best treatment for
either radioactive or nonradioactive materials. Evaporation and demineralization are best avail-
able treatments.

*

Train v. Colorad_o_ PIRG U.S. , (Slip Opinion No. 74-1270 (June 1, 1976)).
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11.3.11 Filter or Evaporator Malfunctions (TN, A-26)

The liquid radioactive waste subsystems are interconnected for operating flexibility. The ;taff's
source tem model used to calculate the expected releases of radioactive materi;l in liquid and
gaseous effluents for the FES includes adjustment factors to account for anticipated operational
occurrences such as egipment malfunction and operator error.

11.3.12 Decay Time in Low-Activity Systen (PMC, A-95, Item 6)

h Section 11.2.1 of the PSAR, the applicant states that the 10-day de ay assumption is connected
to spare parts availability. Since the major input to the lon-Activity Systen is from sodium
sacple chemical analysis, sodium spills and cleanup during normal operation of the plant, the
input to the LAS is unrelated to spare parts availability. The staff believes that 2 days decay
for LAS waste is more realistic due to the nature of the input ard the desirability of prorpt
disposition of Jch waste,

11.3.13 Chenicals in Low Activity System (TN, A-26)

Wastes processed by the Low Activity System would te low in volume and contain miscellaneous trace
thenitals, low total dissolved solids, and relatively high C0D and BCD. The treatment sequer.ce of
filtration, evaporation and demineralization for radionuclide removal also would be fully effec-
tive fr- removal of trace inorganic chemicals, total diasolved solids, C00 and B00. Total sus-
pended s., e limitations and pH requirements have been incorporated in the NPDES pemit (Appendix
H p. 9).

11.3.14 Barriers to Tritium Releases (EPA, A-18)

In conjunction with a survey of the literature concerning cold trap removal efficiencies in
liquid sodium systems, the staff evaluated and concurred with the distribution of radionuclides in
the prinary and intermediate (H-3) cold traps presented in PSAR Table 11.1.9. However, cold traps
are not the only effective barrier against the release of the tritium produced by the CRBRP reac-
tor. The Cell Atomsphere Processing System (CAPS) will collect aad process through a tritium
uidizer the tritium that may diffuse into the cells housing the reactor, Primary Heat Transfer
Eysten (PHTS), PHTS pumps, and reactor overflow vessel. The CAPS tritiated water will be sent to
the solid waste system for solidification and eventual offsite shipment to a licensed burial site.

11.3.15 Chemicals in Condensate-Feedwater System (TN, A-26)

For corrosion control, the chemistry of steam-water system is controlled by demineralization of
the condensate from the condenser hotwell. The 1 gpm bleed from the condensate and feedwater
system will contain only trace quantities of chemicals in addition to the small quantity of
tritium.

11.3.16 Activity in the Cooling Water Intake (TN, A-25)

One of the purposes of the FES is to a!sess the radiological impact of the proposed operation of
the plant. This impact assessment is performed independently of existing tuckground levels of
radiation which are useful only for establishing baseline activity for comparison with levels
measured af ter the start of correccial operation.

11.3.17 Bottling the Noble Gases (NRDC, A-53, 54)

Concerning the disposition of processed noble g'ses from the Radioactive Argon Processing System
(RAPS), the staff believes that periodic onsite releases under controlled conditions present a
lower risk to public health and safety than bottling and subsequent offsite shipment to a licensed
burial facility with the attendant risk of accidental uncontrolled release.

Regarding the applicability of the design ONectives of Appendix ! of 10 CFR Part 50 to evaluation
cf the CRBRP radwaste systems, see respen e to EPA (11.3.8).

11.3.18 Effluent From Cell Air Processing System (ERDA, A-13)

The effluent release rate from the CAPS will range from 0 to 72 scfm.

11.3.19 Radwaste Treatment Similarities to Other Reactor Types (DH, A-101)

Although the LMFBR may appear to be significantly different from other reactor types (light water
reactors, high temperature gas reactors), it is a fission reactor and the basic mechanism for
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producing energy is the same for all fission reactors. All fission reactors generate fission
products and neutron activation products although radionuclide distributions in the reactor fuel
and primary cooiant may vary from reactor type to reactor type. Small quantities-of these radio-
nuclides will enter the liquid and gaseous waste streams through various flowpaths and leakage
path 1ays. For all practical purposes, the radionuclide distributions possess similar physical and
chemical properties when subjected to standard methods of waste treatment. The methods used to
process these waste streams, namely evaporation, filtration, demineralization, and adsorption, are
similar regardless of reactor type,

11.3.20 Disposition of Sodium-bearing Wastes (EPA, A-17,18)

Section 11.5.3 of the PSAR describes a conceptual sequence for cold trap removal and packaging.
In Section 3.5.3 of the DES, the staff estimates that approximately 240 f t of sodium bearingi

waste containing 2.3 x 104 Cf of activity would be shipped offsite annually due to the above
operation.

There are various al* ernatives to be considered regarding the disposition of sodium bearing waste
and the applicant has corsnitted to procedures which will not result in any uracceptable environ-
mental impact. Should tre applicant deviate significantly from the conceptual sequence described
in the PSAR, the staff will reassess the source term presented in Section 3.5.

The applicant stJtes that FFTF related rraearch and development efforts concerning the packaging,
transporting, and disposition of sodium oearing wastes will be applied to the Clinch Rive. Pro-
ject. This appaoach is entirely reasonible considering the nature of the project as a demonstra-
tion facility,

11.3.21 Contradiction on P.ge 3-18 (TN, A-25)

Paragraph 4 on page 3-18 has been corrected by substituting the word " staff" for " applicant" in
the fourth sentence.

11.3.22 Sodium Nitrate Waste (TN, A-26)

No discernible irgact on water quality is expected from onsite processing of waste sodium metal,
if it occurs. The re ultirg sedium nitrate would be concentrated as solid radwaste and trans-
ferred to a licensed burbi ground. The distillate from the concentration of the sodium nitrata
solution vmuld be deminerali nd and reused in the plant.

11.3.23 Radioactive Waste Shipments (TN, A-25)

Environmental Report Section 5.3 states that approximately 140 55-gallon drums of solidified
liquid wastes,182 drums of non-compactable solids and 6 drums of metallic sodium will be shipped
from the CRBRP to state and/or N"C-licensed disposal sites each year. Specific disposal sites
have not beea identified to date; hence the routes to be used are not established. ansportation
of solid radioactive wastes frce a reactor to disposal sites has been discussed ge ; ally for
light water reactors in AEC's WASH-1238 report entitled, " Environmental Survey of i e ation
of Radioactive Materials to and from Ni. clear Power Plant ," and EPDA's report ERDA-4 1,,

"The Environmental Impact of Transportation of Nuclear Materials in the LMFBR Program." of
the information in these reports is applicable to the transportation requirements of the .dRP.

Establishment of radwaste shipment routes will be coordinated with the appropriate agencies within
the State of Tennessee and will be made in accordance with (DOT, NRC, etc.) regulations. To the
extent practicable, routes of shipments will be away from population centers. Shippers of waste
are responsible for safe transport and cleanup in event of an accident. Also see Section 11.3.24.

11.3.24 Radwaste Disposal Site (EPA, A-17; TN, A-25, 26, 27)

The disposal site of radioactive waste from the CRBRP 's not known at the present time, as indi-
cated in ER Section 5.3. It will be on land owned by the Federal or a state government.

The term " licensed burial site" refers to any of six commercial burial sites which are licensed to
receive and bury low-level radioactive solid waste 1 Of the six sites is located in the State
of Tennessee. The sites are located in Richlanc' ton; 6eatty, Nevada; Barnwell, South
Carolina; Morehead, Kentucky; Shef field, Illinois. at Valley, New York. Packaging and
transport of all solid wastes will conform to NRC an .Jf regulations.

The staff has estimated the environmental impact associated with all waste management operations,
including a Federal repository. These impacts are shown in Table 2 of Appendix D of this FES.

| '
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In October 1976 the staff issued a report entitled, " Environmental Survey of the Reprocessing and
Waste Managemern. Portions of the LWR Fuel Cycle," NUREG-0116. The purpose of this report was to
provide a basis for identifying environmental impacts associated with fuel reprocessing and waste
management activities that are attrioutable to the licensing of a model light water reactor. In
Table 2.8 of the report the environmental impacts of the management of high-level wastes for the
lignt water reactar fuel cycle are summarized. These impacts are also consistent with those shown
in the Final Generic Environmental Statement on the Use of Recycle Plutonium in Mixed 0xide Fuel
in Light Water Cooled Reactors, NUREG-0002 (Table IV H-21). The residual wastes from CRCRP would
be generally equivalent to wastes from light water reactors, including sucn long-lived isotopes
as Pu-239 solidified or packaged in a similar fashion. Thus, the analysis of waste disposal in
NUREG-Oll6 is generally applicable to the CRBRP.

Table 4.18 of the task fo.ce report indicates negligible doses to the population resulting from
operation of a waste repository. As shown in Table 2 of Appendix D to the FES, the nature of the
waste from fast reactor fuel is not sufficiently difre.ent to change this result, and, therefore,
we conclude that the environmental impact of short-term operation of the waste repository facili-
ties is negligible.

11.3.25 Description of Licensed Burial Site ( AR, A-6)

The primary operations of a licensed burial facility are the receipt, temporary storage, and
burial of pacuged radioactive wastes in trenches. Authorization to operate a commercial land
burial facility is based on an analysis of the nature and location of potentially affected facili-
ties; of tle site topographical, geographical, meteorological, and hydrological characteristics;
and of groundwater and surface water use in the general area which must demonstrate that Duried
radioactive waste will not migrate from the site. Packages shipped to the facility must meet the
requirements of the 00T and the NRC for transportation of radioactive material.

Specific criteria for an acceptable burial site are determined by the NRC. As outlined in WASH-
1535, an adequate land burial facility consists of 100 acres located in an area which is sparsely
settled or virtually uninhabited, with access to highway transportation. Groundwater le ml should
be well below the deepest trench, the average trench depth being about 20 feet. The sit e hydrology
should provide for minimal flooding of trenches and leaching of buried radioactive material, and
the soil should provide for good ion exchange. Site selection should require no nearby use of
groundwater or well water downstream of the site.

Buildings on the burial site provide space for offices, a iaboratory, temporary storage of pack-
aged radioactive wastes and cther wastes handled as necessary, such as solidification of low
activity liquids. Storage space is provided for vehicles, earth-moving equipment, forklifts and
other equipment necessary for the onparation of trenches and the handling of packages containing
radioactive wastes.

The property is enclosed entirely by fencing, and access to the facility is controlled by the site
o p e ri.* o r. To insure long-time control of t:.e site in the event of default or abandonment of the
site by the comercial operator, comercial burial facilities must use either state or Federally-
c r ed land.

Treves whict have been completed are cared for to minimize erosion and are marked to specify the
cont- ts. Ar environmental monituring program including air, water and vegetation sampling is
established .o detect any migration of radioactive material.

After radioactive materials are buried at the site, the land will not be used for any other pur-

pose. Individual states and/or the Federal government are responsible for perpetual care and
maintenance and for ensuring restriction from other uses.

11.3.26 Health Consequences from Stored Solid Waste (NRDC, A-54)

A comment on Section 3.5.3 is that the staff should analyze the health consequences of " delayed
releases" of solid radioactive waste from burial grounds. The Commission has recognized the need
to upgrade its program for the regulation of connercial burial sites and a reassessment of the
waste management regulation program (principally health effects) by the NRC is in progress.
Initial conclusions indicate that " combinations of improved site engineering, waste management,
and packaging and solidification of wastes can minimize migration from the site."* For further
discussion, see " Alternatives for Managing Wastes from Reactor and Post-Fission Operation in the
LWR Fuel Cycle," ERDA 76-43, Vol. 4.

*
Statement of Marcus A. Rowden before the Joint Comittee on Atomic Energy, May 12, 1976 on
the subject of Nuclear Waste Management.
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11.3.27 Chemicals in Plant Discharge (TN, A-27)

Table 3.5 presents in detail the concentration of waste constituents in neutr'alized plant wastes,
sanitary wastes, cooling tower blowdown and the total discharge to the river. The concentrations
of waste constituents in individual effluent streams pertinent to Federal Effluent Standards and
State Water Quality Criteria are given in Table 3.6.

The sources of amonia, BOD, COD, and nitrates in the plant discharge are river water used for
makeup and sanitary wastewater. The sanitary wastewater contributes only a small fraction (<10%)
of the nitrate already in the makeup water and is well within State of Tennessee criteria. Nitrate
in sanitary wastewater is fomed by one oxidation of amonia. A highly nitrified or well oxidized
wastewater nomally is high in nitrate-nitrogen and low in actnonia-nitrogen.

BOD values in the river cre based on results obtained during the aquatic baseline study. The
results periodically were cmss-a.nechd with results from the TVA laboratory and reference samples
provided by EPA. The 800 resuits varied only slightly among the three laboratories which suggests
adequate BOD analyses Dy the laboratory contracted to do the work.

A reduction its the concentration of dissolved oxygen (D0) below tne St :e standard of 5 mg/t is
not anticipated in'the river as a result of CRBRP operation. Assuming the highest expu ted tem-
perature incrwe in summer (0.7 C) occurs daring the highest temperature (23.8 C) observed . ring
the baseline stuuy, the sclability cf oxygen would be reduced by only 0.1 mg/t from the low of
5.6 mg/l D0 obscreed n the highest temperature. The only significant BOD and ammonia laden
wastewater generated at the plant would be collecte; from the sanitary system, and would be highly
nitrified or oxidized prior to discharge.

The orthotolidine method for detemining chlorine residuals is an accepted analytical method given
in Standard Methods and can be used easily in the field (chlorine residuals must be detemined
immediately upon sampling). The orthotolidine method is subject to greater error from interfering
substances than the amperometric method which is not readily adapted for field use.

Filtration of the sanitary waste effluent is expected to reduce the suspended solids to a small
fraction of those fcund in nomal secondary effit.ents.

11.3.28 Corrosion Inhibitors, New source (ERDA, A-13; EPA, A-22, Item 3)

Table 3.6 has been corrected, reflecting corrosion inhibitor standards for a new source of water
pollution, the plant's status as determined by the EPA (See page A-15). The standards of per-
fomance relating to "best available technology" have beer. removed,

11.3.23 Hypochlorite Use at Intake (OR, A-40, Item 21)

Dak Ridge noted that the necessity for chlorination to control Asiatic clams and the time required
have not been established, according to Section 3.6.2; whereas continuous injection at 1 ppm is an
alternative considered in Section 9.3.5. The latter has been revised in the FES, eliminating the
l ppm chlorine addition. NPDES chlorine require''rts are in Appendix H, p.2.

11.3.30 Oil and Grease Discharge (TN, A-27)

Wastewaters potentially contaminated with oil and grease would be routed through oil separators to
assure oil and grease concentrations below 15 mg/t (an EPA effluent limitation shown in Table 3.6).

11.3.31 Wastewater Characteristics (TN, A-27)

The applicant is willing to supply details desired by the State (Van Nort, 14 Apr 1976, Enclosure 5).

11.3.32 Use of Polychlorinated Biphenyls (TN, A-27)

If PCBs are used, the electrical gear containing them would be located indoors and would be
adequately diked and drained to prevent loss to the environment. Should spillage occur, the
spilled matet ial either would be reused or sent to the manufacturer for recnvery or dinosal
(Van Nort,1/, Apr 1976, Enclosure 5, and Appendix H, p.17, NPDES Part IIIc).

11.3.33 Stom Drainage (TN, A-27)

Criteria for sizing catch basins for collecting stom drainage are set forth in 40 CFR Part 423,
Effluent Guidelines and Standards for Steam Electric Power Generating Point Source Category,
Subpart D, issued by the EPA.

ng M
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11.3.34 Of f-Site M sposal of Non-Radioactive Waste (OR, A-40, item 22; TN, A-27)

Non-radioactive liquid and solid waste not processed at the plant would be disposed of offsite by
licensed contractor. The contractor presumably would use local, approved disposal facilities.

11.3.35 Sanitary Waste (TN, A-27)

a) The applicant is willing to provide engineering data requested by the State (Van Nort,
14 Apr 1976 Enclosure 5).

b) Flow splitting to the sand filters nomally would be conducted by manual valving through one
of two filters, each designed to process 100% of the flow. Provisions also would be incor-
porated to permit flow splitting by means of a flow splitting bcx.

c) Vending machines and a small kitchenette would be provided for food preparation on site.

d) Showers would be available. ,

e & f) The staff has verified that the values shown in Table 3.7 are realistic and correspond to
vendors' estimates.

g) Table 3.5 shows nitrate as such and Table 3.7 shows nitrate as nitrogen.

11.3.36 Residual Chlorine in Sanitary Waste Effluent (LRDA, A-13)

A minimum of 0.5 ppm residual chlorine in the sanitary waste effluent is needed to assum a good
kill of pathogenic organisms. Limiting the chlorine to 0.5 ppm would increase the risk of inade-
quate disinfection and would result in only a minimal reduction in the total chlorine residual
discharged from the plant. The sanitary waste would be diluted over 400-fold by discharge in the
cooling tower blowdown, reducing the chlorine below detectable concentration.

11.4 ENVIRONMENTAL IMPACTS DUE TO CONSTRUCTION

11.4.1 LWA and NEPA Prccedures (AR, A-5)

A limited work authorization would not be granted by NRC until the environmental and site suita-
bility hearings by the Atomic Safety and Licensing Board have been completed and unless an appro-
priate decision is made by the Board. Additional permits and licenses which must be obtained by
the applicant are listed on page 1-3. Among these are several Corps of Engineers' permits which
would be needed prior to initiation of the construction activities mentioned in Section 4.1.
Acting as the " lead agency" in accordance with its Memorandum of Understanding with the Corps of
Engineers, the NRC has incorporated material in this statement which is pertinent to the Corps'
NEPA review,

11.4.2 Construction Employment (OR, A-40 Item 24; PHC, A-93, Mem 3.B.1)

Section 4.1 has been revised to show recent construction employment data.

11.4.3 Secondary Employment (PMC, A-93, Item 3.B.2)

The "taff's analysis of the size of the secondary work force generated by the construction and
operation of the CRBRP is discussed in Sections 4.5 and 5.6 cf the FES.

11.4.4 Exxon Nuclear Fuel Plant (OR, A-40, Item 23; PMC, A-93, item 3.B.3)

Reference to construction of the fuel plant and other projects has been modified in Section .l.

11.4.5 Erosion Control (AG, A-2)

Plants which may be planted for erosion control include broomsedge, purpletop, aster, goldenrod,
plumegrass and Lu;wdera. Short-tem erosion control is considered in FES Sections 3.8, 4.2.1,
4.4, and 4.6.l. Item (9) of Section 4.6.1 has been exp2.nded to include vegetation other than

The staff's opinion is that the precautionary measures would be adequate (Section 4.6.2).trees.

11.4.6 P.evegetation of Transmission Line Corrider (D0I, A-ll)

The staff's opinion is that planting of fescues (Section 3.8) and allowing natural invasion of
native species would be sufficient. Many native species provide good cover and food * n wildlife.
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11.4.7 Terrestrial Impacts (BN, A-89)

The staff's assessment emphasizes the lack of any special habitat onsite, with thousands of
neighboring acres available for wildlife. Adequate precautions to be taken by ths applicant in
order co minimize adverse impacts are discussed in Section 4.4.1.

11.4.8 Barge Traffic ( AR, A-3)

Section 4.3 has been modified to include consideration of increased barge traf fic associated with
plant construction. No barge traffic is expected relative to plant operation.

11.4.9 Materials Barged ( AR, A-3)

The applicant pians to barge construction equipment and plant components; some require special
handling because of their large sizes. Explosives, abrasives, toxics, oil, and other hazardous or
hamful materials would not be shipped from or received at the CRBRP barge anloading facility
(Van Nort,14 April 1976. Enclosure 13).

11.4.10 Disposal of Dredged Material (ERDA, A-13; TN, A-27; PMC, A-96, Item 16)

The amount of dredged material estimated for disposa? has been reduced from 40,000 m3 to 20,000 m3-
The material would be placed on a land disposal site near the harge unloading facility. The area
is above nomal water elevation and existing topography would be used to fom an enclosed reten-
tion basin. Sections 4.2.1 and 4.3 have been altered in accordance with the Project's revised
pemit application to the Corps of Engineers (Caffey, July 8,1976).

11.4.11 TWQC8 Certification (TN, A-27)

The Tennessee Division of Water Quality Control stated that Section 4.4.2, paragraph 2 implies
(TWQCB1973) certification. As a federal project, CRBRP is exempt from State certification but is
required by Executive Order 11593 to meet the State's substantive standards,

11.4.12 Minimizing Socioeconomic Impacts (HEW, A-8, HUD, A-9)

Sections 4.5 and 5.6 have been extensively revised and now incorporate a staff analysis of the
project effects on schools, wastewater treatment, etc. The applicant's recent analysis (ER Sec-
tion 8 and Appendix C, Amendments VI & VII) shcws extensive vacancies among hospital beds pres-
ently in the immediate four-county region.

Various methods are available for expanding public services and facilities to accommodate the
influx of CRBRP workers. For example, schools can expand their capacity by building new class-
rooms or by using mobile classrooms, by busing students to uncrowded schools or rescheduling
(evening, Saturday, or sumner classes). The optimum solutior, for handling additional students
will generally be a combination of methods,

11.4.13 School Impacts (PMC, A-93, Item 3.C)

The staff believes that predicting at this time which specific schools would be impacted is not
possiB b with any degree of accuracy; therefore, the problem is addrased from an area-wide view-
point. Under the monitoring program recomended by the staff, the data accrued would be useful in
planning to relieve impacts before they become acute.

A 10% excess capacity factor is a desirable level to be maintained for unforeseen problems and not
forecasted problems. Some allowance would be needed to permit flexibility in the overall school
system to pemit reallocation between schools, should one area expand faster than another in an
unexpected way.

11.4.14 Impact on Housing ('HUD, A-9; RC, A-33, Item 4)

The staff concurs with the view that the impact of the project on housing conditions and local
services requires further definition. In ER Amendment VI the applicant presents the results of a
study to define some of the impacts. This study indicates that approximately 35 percent of the
workers are expected to locate in mobile homes (ER, Tables 8.3-5 and 8.3-7). There is abundant
land available for mobile hone development, but availability of water and wastewater systems may
constrain such development. Deleterious or blighting effects of any kind of developmental growth,
be it temporary housing or other types of development, can be minimized and controlled by appro-
priate use of local ordinances and building codes. The staff recommends a monitoring program to
infom community leaders of changes in time to assist in their planning (see FES Section 6.1.6).

~, m
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11.4.!5 Water, Wastewater and Solid Waste Impacts on Communities (TN, A-27)

Impacts on individual communities would depend upon the incoming employees' options and choices of
residential locations. Their distribution and resulting impacts cannot be forecast accurately,
although Section 4.5.2 suggests some important factors. A staff analysis of water and wastewater
capacity and demand has been incorporated in Section 4.5.2. Operating and maintenance costs are
met by user fees the districts charge property owners (ER, AM VI. App C). In rural areas the use
of septic tanks would depend upon soil conditions and enforcement of zoning regulations. Solid
waste from construction activities would be disposed of by the applicant's contractor (FES Sec-
tion 4.6.1). Municipal solid waste would be disposed of in existing facilities.

11.4.16 General Impacts on Roane County (RC, A-31. 32)

Constructiv of the CRBRP could likely attract sufficient new population to Roane County (primary
and secondary workers) to require expansion of public sector services. In the absence of any
financial contribution to Roane County by the applicants, the staff concludes that the tax rev-
enues generated by the new population may be insufficient to offset the newly generated public
sector scrvice costs. The staff's opinion is that the only reliable way to establish the degree
of socioeconomic impact caused by CRBRP construction is for a monitoring program to be established.
By this means, the number of new residents brought into the area by the project, their family
compositions, and their places of residence can be determined. From these data and supplementary
sources of information, the required additional public sector services can be established. A
monitoring program has been added tu S~ tion 6.1.6 and adoption of such a progra is recomrended
by the staff ac a condition for grant;ng a construction permit.

Responses to specific coments by Roane County and similar coments by Oak Ridge and others are
given below:

11.4.17 Traffic Congestion (TN, A-29; RC, A-32, Item 1; OR, A-36, Item A.1)

The Project has agreed (Van Nort, April 14, lo76) to meet with the State of Tennessee Department
of Transportation in order to develop a plan to alleviate traffic rangestion in the vicinity of
the CRBRP site during construction of the CRBRP. The Department of Transportation should be made
cognizant of any concerns likely to be known only by Oak Ridge,

11.4.18 Sanitary Sewage Discharges (RC, A-32. Item 2)

The FES addresses the standards to be applied to discharges of sanitary wastes on project property.
The regulation of sanitary wastes resulting from creation of new residential areas (temporary or
pemanent) is the responsibility of local governmental bodies, and can be accomplished by ordi-
nances and zoning regulations. If new treatment facilities or trunk lines are reeded, it is
presumed that they would be constructed and financed from revenues (hook-up or service charges)
and possibly taxes.

11.4.19 Solid Waste Disposal (RC, A-32. Item 3)

a. The licensed contractor has not been selected as of this time. The contract will be awarded
by competitive bid,

b. The contractor selected will be required to have all necessary licenses issued by the appro-
priate government agency. (See FES Section 4.6.1.1.7)

c. The disposal facility location will be determined at the same time as selection of a con-
tractor (see part a, above). A description of the type of construction waste is pru ided in
ER Sections 4.1.1.4 and 4.1.1.5. Quantitative estimans of these wastes will be avai .ible
for the contractors at the time of bidding.

In the right-of-way clearing process for the transmission line, most small stumps would be
removed from the ground. These would be winnowed on the right-of-way along with the otht-
slash (trees, limbs, brush, etc.), removed from the clearing operation and burned in comp i-
ance with appropriate guidelines. Larger stumps would be sheared off at the ground level 2nd
would remain in the ground to decay. In general, other solid waste generated by trarsmission
line construction would be very small- The minor construction waste items would consist of
protective wood cribbirg attached to conductor reels, cardboard shipping cartons and steel
bands used to bind structural items and other line hardware. All waste material which accumu-
lates would be transported to dumps or land fill sites. All trash and garbage would also be
regularly carried out of the area. Portable sanitary facilities would be provided for con-
struction workers.
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d. The Project would directly bear part of the cost for equipment replacement and landfill
development by way of the fee charged by the contractor for waste removal.

With regard to municipal solid waste disposal it is the position of the staff that the cost
for providing such services could probably be adequately covered by revenues from user
charges to tha new population. Detailed consideration of county by county or city by city
employee and equipment needs to handle incremental solid waste disposal requirements of a new
population are considered to be part of the planning function of local governments, and
beyond the scope of the staff review.

11.4.20 Local Planner (RC, A-33. Item 5)

The staff concurs that better assessment of impact is needed, but recommends that this be done
as part of the applicant,'s monitoring program (see Section 6.1.6). The formation of the East
Tennessee Energy Project Coordinating Comittee will assist the planning of the local areas. If
Roane County feels that additional outside help is needed, the staff suggests that a direct assist-
ance request be processed with ERDA.

11.4.21 Assessment of Socioeconomic Impact (RC, A-33 Item 6)

The staff assessment of socioeconomic impacts resulting from CRBRP indicated that significant
impacts could occur within the local rural counties. The staff further recommended thet the
applicant assess the local costs for additional public services to detemine the need for off-
setting in-lieu-of-tax payments. The applicant subsequently provided such estimates in Amendments
VI and VII to the ER.

The assessments made by the staff and the applicant were based on various assumptions, such as
the percent of in-movers into Roane County. The accuracy of the assessments depends on the various
assumptions based on past data and how well past data corresponds to CRBRP construction.

In order to remove the uncertainties associated with these projections, the staff recomends in
Section 6.1.6 that the applicant eet up a monitoring progran. The data gathered would be used for
determining tie need for in-lieu-of-tax payments to offset increased costs of public services,

li.4.22 Tax Revenues (RC, A-34. Item 7; OR, A-36, Item A.2)

Revenue from private investment in the plant is dis a ssed in FES Section 4.5.4. Sales and usage
tucs levied under the Tennessee Retailers Sales Tax Act are applied to materials, supplies, and
equipment acquired for use in plant construction. However, materials, suoplies, and equipment
that would become a plant component or a component associated with the distribution system are
exempt from the Tennessee Sales and Use Tax.

The sta'f's conclusion that the portion of increased state sales tax, gas tax. cigarette taxes,
and liquor taxes which would be returiad to the comunities as a result of the project would not
be equal to increased expenditures for public services was based on fiscal budgets for the coun-
ties in the area. Fcr example, for Roane County in 1974-1975 the local sales tax was only 8.19I
of the total budget, whereas property taxes were 24.35% of the total budget. This indicates that
local sales tax is a minor part of the total budget.

The applicant has expressed its intention to act within the statutory authority of Section 168 of
the Atomic Energy Act of 1954, as amended, and Chapter 4 of the Atomic Energy Comunity Act of
1955, as amended, to provide assistane.e to local entities affected by the project (Appendix F).
All benefits accruing to the state or local government as a result of CRBRP would be taken into
account in detemining the ERDA in-lieu-of-tax payments (Section 168 of the Atomic :nergy Act of
1954, as amended). Under Section 91 of the Atomic Energy Communit Act, as amended (42 USC 2391),
paynents may be made notwithstanding the provision of Public Law Si-874

11.4.23 Miscellaneous Roane County Questions (RC, A-34, Item 8)

a. Since no portion of the project is owned by private parties, no prcperty tax would be appli-
cable to the project.

b. Material. supplies and equipment which become part of the plant (including purchases by
contractors and subcontractors) and its associated distribution system are exeept from sales
and use taxes levied under the Tennessee Retailers Sales Tax Act.

c. A source of revenue created by the CRBRP may include sales or use taxes on materials, sup-
pl:es, and equipment acquired for use in constructing the plant but which do not become a
component of the plant itself and the related distribution system.
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d. Power sales to the project for construction of CRBRP would be subject to applicable state
sales and use tax. Under the Project agreement. TVA will reimburse the project for power
produced by CRBRP at the highest incremental cost ntherwise incurred at its generating plants.
The reimbursement is a transaction by and between the United States, which is not subject to
the sales and use tax.

e. If TVA should acquire the plant and operate it as part of its system, power generated by
CRBRP would not be subject to the sales and use tax since it would not constitute a sales
transaction.

f. The staff recommends that during the operational phase the socioeconomic monitoring program
consist only of an annual collection of data on the workforce ;omposition.

g. PMC, TVA and ERDA are co-applicants. The NRC construction permit would be issued to them
jointly,

h. ERDA is the proper entity with which to discuss mitigation of CRBRP impacts.

i. In the judgement of the staff, the private (business) sector of the economy need not incur
any additional costs. Expansion of the private sector to meet a growing economic market is
an onnortunity, not a requirement.

j. The magnitude of the increased county services required, as suggested by Roane, have been
estimated by the applicant (ER Amendment VI), but should become further quantified as a
result of monitoring by the applicant (see Section 6.l.6) and possibly the East Tennesree
Energy Project Coordination Committee.

k. Emergency procedures for the CRBRP are outlined in the Preliminary Safety Analysis Repor
Section 13.3. Arrangements for contacting local agencies will be csordinated with the
Tennessee Department of Public Health and the Department of Civil Defense.

11.d.24 Mitigation of Impacts on Oak Ridge (OR, A-37, Item A.3)

Oak Ridge should negotiate with ERDA for mitigation of CRSRP impacts. A prerequisite to deter-
mining compensation of mitigation of impacts is a detemination of what the impacts aca. There-
fore, the staff recomends a monitoring program (see Section f.l.6) which will assist in such
detemination.

Construction residents would require the ume facilities and services as operating phase resioents
in order to achieve the same quality of life. However, because of the temporary nature of con-
struction employment, the services are usually not provided in the same proportion. Therefore, a
table for these services is not meaningful, and would perhaps be misleading,

11.4.25 Combined Construction Effects (OR, A-37, Item A.4)

The staff has given further consideration to other planned projects in the area and has addressed
this topic in Section 4.1.

11.4.26 Costs to Local Businessmen (OR, A-37, Item A.5)

The ability of the existing firms' employecs to readily substitute for construction workers is
not evident to the stuff. For example, production line h.ed sales personnel probably would not
seek work at construction projects.

Private business would not be required to make investments in capital facilities. If they so
desire, they may take advantage of the opportunity to expand to meet a growing dem nd for their
products and services,

11.4.27 Source of Work Force (ETDD, A- 43)

Because of other construction projects planned for the future within the area (see Section 4.1),
jobs related to CRSRP operation could not be filled solely from local unemployment.

11.4.28 Morgan County Impacts (ETDD, A-43)

Although it is possible that some in-moving construction werkers would choose to reside in Morgan
County, the staff believes the impact will be 50 small that a detailed socioeconomic impact ar.aly-
sis is not warranted. However, the monitoring program of Section 6.1.6 should indicate the

716 E1 RO m2
~



11-18

extent of induced impacts, which the staff expects to be much less than similar impacts to be
sustained by Roane, Anderson, and Loudon Counties, which have more direct transportation routes,
less rugged terrain, and wider choices of community sizes.

11.4.29 Local Government Costs for Services (ETDD, A-103)

The East Tennessee Development District expressed concern about financial burdens (capital and
operating) placed on local governments as a result of the project. The staff is of the opinion
that an in-lieu-of-tax payment should be negotiated between the local units of government and the
applicant so that the financial burden is compensated in a fair manner. Furthermore, the staff
recomends on-going socioeconomic moni.oring by the applicant to assist local units of government
in planning to meet the expansion and help establish a basis for distribution of impact funds
(Scction 6.1.6).

11.4.30 In-Lieu-of-Tax Payment Applications (ETDD, A-103; AC, A-30)

The Energy Research and Development Administration has stated its willingness to consider the
impacts of its activities on local entities (Appendix F). ERDA's authorization to make in-lieu-
of-tax payments is presently limited to the City of Oak Ridge and Anderson and Roar.e Counties.
However, the staff understands that the State of Tennessee Energy Office has developed proposed
legislation which would authorize ERDA to make similar payments to other communities in the
vicinity of the site and to the State (see the September 10, 1976 letter from ERDA to NRC in
Appendix G).

11.4.31 Local Government Services for Mobile Homes (ETDD, A-104)

ETDD pnints out that mobile home owners do not pay taxes as other home owners do, but only pay a
vehicle tax. This is no longer true in Tennessee. Mobile home owners pay ad valorem tax on the
units as well as on the land and the tax formula is the same as for a permanent dwelling, i.e., a
rate against 25% of the assessed valuation (market value) for single units. (Comercial rates
apply to multiple unit mobile ncmes or apartment complexes.)

The only real difference between ad valorem taxes ca a mobile home and a permanent dwelling is
that mcalle homes on the average tend to have a lower market value than pemanent dwellings and
hence return less total ad valorem tax revenue per unit.

11.4.32 Availability of Socioeconomic Impact Data (ETDD, A-l')4)

The ETDD is concerned that detciled infomation used by the applicant to project the socioeconomic
impacts discussed in Amendment b will not be made available. In this regard, the staff under-
stands that the applicant provide; copies of its socioeconomic analyses upon request and will
continue to provide local officials and comittees with such information (Buhl, July 22,1976).

11.4.33 Impacts on Lake City (ETDD, A-105)

Lake City expresses the opinion that it will experience some effects of construccion and operation
of the CRBRP. In the opinion of the staff, relatively few CRBRP construction workers would elect
to live in Lake City because: (1) the Anderson County tax rate is unattractive. (2) Lake City is
farther from the site than other areas offering similar attractions, (3) needing to comute through
Oak Ridge to reach the site is undesirable, and (4) the present distribution of Oak Ridge-ERDA
project workers is more to the south and to the east than towards Lake City.

11.4.34 Health Services (ETDD, A-106)

The Fast Tennessee Health Planning Council, Inc. , expresses the opinion that additional medical
services will be required in the area to accommodate the s pected population increase resulting
from CRERP construction. The staff prefers to make a distinction between private sector supplied
medical services and public sector supplied redical services. The former respond to the normal
laws of supply and demand and cannot really t,e controlled by staff or applicant. Tax supported
medical facilities in the area might be expected to experience a small financial impact to the
degree that the project is exempt from ad valorem taxes.

11.4.35 Property Taxes During Construction (PMC, A-93, Item 3.0)

The staff recognizes that increased property taxes would be a source of revenue and notes it in
FES Sectian 4.5.4 as one of the taxes resulting from payroll spending.
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11.4.35 Plant Appearance (OR, A-40, Item 25)

Discussion of the atmospheric plume has been added to Section 5.1. The staff concurs that mot
people would notice the plume more thaa the plant buildings.

11.5 ENVIRONMENTAL IMPACTS OF PLANT OPERATION

11.5.1 Switchyard 60-cycle Hum (OR, A-40, Item 26)

The staff's opinion is that the switchyard noise would be acceptable at the closest residences,
0.6 mile from the plant. An analysis indicates they would sustain a sound level of 45 dBA or less
from all operational noise (ER, Sec 5.7.2.2).

11.5.2 Melton Hill Dam ( AR, A-6; PMC, A-92, Item 1; TN, A-28)

The DES was incorrect with regard to releases from Melton Hill Dam. It should have stated that
"should the need arise for any regulation of Melton Hill Dam which would result in long periods of
zero release, the operations (of CRBRP) would be coordinated to meet flow requirements at the
CRBRP site." (See PMC comment 1, p. A-92.) Effects on Melton Hill Lake under zero relec e would
thus be attributable to the dam operation rather than CRBRP requirement -

11.5.3 Closure o'f the Waterway (AR, A-3)

Plant operation would not require use of the river for transport of materials; therefore, its
closure to comnercial navigation would have no impact u?on plant operation.

11.5.4 Downstream Watre Use (ERDA, A-13. TN. A-28)

In Section 5.2, the reference tc Lenoir City has been deleted and the distance to the Harrimm
intake along the Emory tributary is given in river miles. Even with occasional Clinch River flow
reversal, the staff's opinion is that dilution in the immediate vicinity of the plant would be
fully sufficient for meeting TWQCB domestic water use standards at the Harriman intake and at the
ORGDP intake 1.5 miles downriver.

11.5.5 Classified Uses of the River (TN, A-28)

Protecting the river for classified uses is anticipated through conformance to the State's water
quality criteria. Since the discharge is small and its temperature and chemical concentration
elevations above ambient are modest, dagradation of water quality that could affect classified
uses would be confined to a very small area (less than a tenth of an acre) in the vicinity of the
discharge point. The small area very likely would be considered to be a part of the allowable
mixing zone for plc1t effluents. Tennessee-applicant-EPA discussions have resulted in generally
acceptable effluent conditions for assuring water quality protection,

11.5.6 Spurt Fishing Activity (OR, A-41. Item 29)

Sport fishing activity may at times exceed the activity indicated in Section 2.7.2 and 5.2.
Recent data coming to the staff's attention show about 1000 fishermen per month during the winter
and 1600 per month during the sumer at the Melton Hill Dam tailwater (Van Nort,14 Apr 1976).

11.5.7 Cumulative Effects of Discharges (001, A-ll)

The cumulative effects of thermal, chemical and radioactive discharges from the Oak Ridge National
Laboratory (ORNL) and the Oak Ridge Gaseous Diffusion Plant (ORGDP) have not been analyzed spe-
cifically in the staff's review of the proposed Clinch River Plant. Such discharges presumably do
contribute to the background conditions that exist in the vicinity of the CRBRP site. However,
the discharges from CRBRP wouM be so small that the incremental effects of its operation would be
insignificant. As discussed in Section 5.3.:. the atmospheric conditions are such that airborne
materials from CRBRP would rarely interact with those from ORGDP and probably never with those
from ORNL; hence, no cumulative effects would result to the ecosystem. The impacts of chemicals
released in the plant's liquid effluent have been judged against the baseline chemical burden,
including upstream contributions, and found to be insignificant; under no-flow river conditions, a
concentration within an area of less than 0.1 acre would occur; there would be no chemical inter-
action with releases elsewhere. Thermal releases to the river cover so small an area (Figure 5.3)
as to assure no interaction with any others. The estimated doses to individuals and populations
from CRBRP radioactive effluents are very small (Section 5.7.3) and would represent a negligible
incremental impact.
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11.5.8 Impingement Losses (OR, A-41. Item 30)

Enlarging the openings through which the intake water passes, or increasing their number, would
decreas; the intakc water velocity and, hence, the chances of fish impingement. This is not
necessary in view of the low velocity (0.3 to 0.5 fps) that would result from the present design.
Also see Section 11.3.7.

11.5.9 Compliance with FWPCA (EPA, A-17. Item 4 and A-21)

The staff used mathematical models to characterize the chemical and thermal plumes, assuming 30
days of zero river flow. Based upon the revised plant operation (Sections 3.3 and 3.4), analysis
of the near field plume shows that the eifluents would experience a 30-fold dilution within 25
feet from the discharge point. In the far field, the plume would spread laterally after r: aching
the surface and effluents would be diluted to near ambient levels within 100 feet of the discharge.
The thermal plume would achieve a steady-state condition within the 30-day period. Figure 11.1
shows *he lateral extent and intensities of the chemical and thennal plumes at the end of 30 days.
The staff's opinion is that the plant would meet Federal and State water quality standards under
all conditions of minimum flow, including zero flow as discussed above. See 11.5.2 re operation
of Melton Hill Dam.
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11.5.10 Impacts of Cooling Water Discharge (PMC, A-92, Item 2)

Changes have been made in Sections 5.3.2.1 and 5.4.1 appropriate to assessments of the new cooling
water discharge parameters (listed on page A-95, Item 5) which were determined following procure-
ment of the turbine generator.

11.5.11 Cooling Tower Drif t Rate (OR, A-41, Item 32)

The design drift rate for the cooling towers is 0.05" as quoted in Sections 3.4.1 and 5.3.3. That
rate was also used in the drift impact analysis. However, based on recent field studies, measured
drift rates are approximately an order of magnitude smaller. Therefore, the staff notes in Sec- ~

tion 5.3.3 an anticipated drift rate in the 0.005 to 0.008% range.
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11.5.12 Interaction With Atmospheric Plume from ORGDP (OR, A-41, Item 33)

The ORGDP dissipates a relatively large amount of waste heat compared to that expected from the
CRBRP to the southeast. To dissipate the heat a relatively larger flow rate is needed at ORGDP,
releasing large amounts of water vapor to the atmosphere via the evaporation process. In turn,
relatively long plumes result. The CRBRP plumes would be much shorter. With a south or southeast
wind, a very low probability may be expected for interaction of the two plumes.

11.5.13 Fog on Route 95 and Bear Creek Road (OR, A-41, Item 34)

The effects of fogging on Route 95 would be similar to those for ORNL. Where the highway crosses
the Clinch River, the value for Pelton Hill Dam is more appropriate. Since Bear Creek Road is
separated from the CRSRP site by Chestnut Ridge, it probably would sustain no impact from the
CRBRP cooling towers. Plume rise most likely would be enhanced from two parallel banks of five
cells compared to a linear array of 10. The amended ER indicates that if a linear cooling tower
array is used, it will consist of two cooling towers each with 14 cells. However, a circular
array of cells also is under consideration. Section 9.4.1 reflects the change.

11.5.14 Chlorine in the Cooling Tower Drift (OR, A-40. Item 27)

Tk concentration of chlorine in the drif t from the cooling towers would be "out the same as that
of nast municipal water systems, normally not considered harmful for irriga'isn.

11.5.15 Long-Term Drift Deposition (CR, A-40, Item 28)

The statement (Section 5.3.3) takes an extremely conservative view of ift deposition by over-
looking mineral leaching and runoff. In the long-tem, accumulation 9 biological components
probably would be unimportant to the health vf the ecosystem beca a of the operation of those
processes alone during the life of the project,

11.5.16 Drift Effects on Cave-related Species '"N, A-89)

The staff does not believe that cave-related species would be affected by cooling tower drift.
Onsite caves are located cpproximately 1.1 miles north of the site. Entrance of drift directly
into the cave environment would be unlikely because openings of the caves do not face the downwind
traverse of the plume. At this distance and direction from the plant, if no hills existed between
the caves and the plant, less than 7/lb/ acre / month of total dissolved solids might conservatively
be expected to be deposited. Most of it would be deposited on the surfaces of the leaves and
trunks of trees in the area and would eventually be deposited in the litter. The deposits would
be added to the minerals cycling in the soil-plant system. They would have minimal impact on the
cave environment even if tney entered the groundwater.

11.5.17 Downstream Chemical Concentrations (PMC, A-95, Item 8)

Secticn 5.4.1 has been revised to reflect new infomation supplied by the applicant in ER Amend-
ment VI. Chemical concentrations would be almost fully diluted to ambient within 100 feet of the
discharge.

11.5.18 Disposal of Nonradioactive Waste (TN, A-26, 28)

Cafeteria, office, other solid waste, and liquid waste not processed at the plant would be col-
lected and disposed of offsite by a licensed contractor. The contract would be awarded by a
competitive biddir.g procedure and the contractor would be required to have all necessary licenses.
Offsite treat: rent and disposal of waste materials would conform to applicable regulations and
should have minimal impact on the environnent. Wastes disposed of offsite would be in solid form
and small in volume relative to that from municipalities.

11.5.19 Medical Facilities (HEW, A-8)

As discussed in Section 7.1, the staff's objective in the safety review is to assure that accident
risks with the CRBRP are acceptably low, c rparable to light water reactor s (LWRs). Burdens on
facilities should therefore be no greater than those associated with LWRs, wnich thus far have
been small.

11.5.20 Required Community Services (PMC, A-93, Item 3.E.1)

The staff concurs that other values for some DES Table 5.9 ratios may be equally as appropriate.
In fact, using a range of values may be a more accurate way to make the presentation. The purpose

fl.h gLG-
( T L. G



11-22

of the table, however, is to point out that tLere are often public sector service costs that are
overlooked, and in the absence of treatment of the topic in the originally submitted ER, the staff
wishes to note the approximate magnitude of the services. The values recently provided by the
applicant have been reviowed by the staff and found to be reasonable approximations (ER, App C).

11.5.21 Population Increase During Plant Operation (PMC, A-93, Item 3.E.2)

The staff analysis of population increase during plant operation is summarized in Section 5.6. In
the judgment of the staff it is appropriate to consider a higher fraction of secondary workers
attracted to the area than the values used by the applicant. The higher value is justified par-
ticularly in view of other projects contemplated for the area (Section 4.1). Therefore, the
resulting impacts of this possibility must be assessed.

11.5.22 Personal Property Taxes During Operation (PMC, A-93, Item 3.F.1)

Section 5.6.1 has been modified to incorporate personal property taxes. Revenues from personal
property taxes generally are combined with real property taxes.

11.5.23 In-lieu-of-Tax Payments by TVA (PMC, A-93, Item 3.F.2)

Since TVA will not be an owner of the CRBRP during the demonstration phase, there is no basis for
TVA to make in-lieu-of-tax payments. (See PMC corments, Enclosure 5, on page A-100. ) The last
paragraph of Section 5.6.1 has been modified accordingly.

11.5.24 Reference to Radiation Pathway Model in Section 5.7 (AC, A-31)

ICRP Public' tion 2 (1959) presents models for calculating the dose to various organs from radio-
nuclides one they have entered the body. Regulatcry Guide 1.109 (March 1976) presents models for
calculating doses to man from reactor effluents. WASH-1258 (1973) presents models for calculating
doses to biota other than man from reactor effluents. The dose models in ICRP-2 are incorporated
into the models presented in Regulatory Guide 1.109 and WASH-1258. These references are clarified
in the FES.

11.5.25 Radiological Impact on Biota Other Than Man (NRDC, A-54)

Experts on the subject generally agree that the human dose limits are conservative for other
species. The staff did not say that such conservatism is an established fact. We do, however,
believe that the general agreement of experts is adequate and is the best evaluation available to
date.

11.5.26 Conc (r+ ration of Radioactive Elements in O ldlife (DOI, A-ll)

Section C.7.1.3 includes a discussion of the doses that might be received by wildlife in the
vicinity af the plant. The doses estimated for biota other than man include bicaccumulation
factors where they are known to be applicable.

11.5.. Bioaccumulation Factor in Table 5.1 (ERDA, A-13)

Measurements taken to date have generated a wide range of values for bicaccumulation factors.
ANL-75-3, part III, includes a statement that their data should not be used to estimate concen-

tration factors. ANL-8060, part III, was a study of the Great Lakes; Clinch River presents a very
different environment. The staff chose to use the well-recognized results presented in the ref-
erence cited in the DIS to approximate the bioaccumulation factors for all sites. In any case,
for the Clinch River plant, changing tae bicaccumulation factor for plutonium in freshwater
aquatic plants from 350 to 5000 would result in no increase in the dose to humans; the dose to
fish, algae, and duck; would increase by much less than 1%. The staff is continually examining
experimental data to I.eep our bicaccumulation factors up-to-date. Presently, neither sufficient
data nor sufficient potential significance exist to warrant changing this factor.

11.5.28 Dispersion of Gaseous Releases (C, A-8)

While the frequency and duration of gaseous releases from the Radioactive Argon Processing System
have not been determined, the staff considers the use of an annual average concentration factor
(chi /Q) to be a reasonable approach in performing dose calculations at this stage of review con-
sidering the high degree of control that can be exercised with the small volume involved.

Ofgm
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11.5.29 Dose to Most Critical Individual (EPA, A-?2, Item 2)

In both the draft and final statements, the dose calculations are based on conservative assump-
tions regarding the dilutions of radionuclides in the liquid discharge and effluent gases and the
use by man of the plant surroundings. This conservatism includM the use of above average inges-
tion rates and above average time spent in the plant environs. V e groups corresponding to adults,
teens, childrtn, and infants are evaluated depending on the pathw.ys and the radioisotopes involved.

The sentence f rom the draft statement which is quoted in the corr"ent by EPA has been corrected in
the final statement. For the CRBRP in general, the doses presented in the statement are for an
adult. In the FES, an adult was used as the receptor ("most critical individual") for all path-
ways except ingestion of milk from cows drinking Clinch River water. An infant was taken as the
receptor for the cow-milk-pathway case.

1 .5.30 Occupational Radiation Exposure (NRDC, A-55)

Section 5.7.2.5 is nat intended to show that the facility meets the requirements of 10 CFR 20
regarding occupational radiation exposure. Nor is it intended to demonstrate that the plant
design will lead to "As low As Reasonably Achievable" occupational rriiation exposures. This
section does present an estimatc of the occupational radiation exposure which Ccn be used to
assess the environnental impact of the plant. Chapter twelve of the Clinch River PSAR describes
the radiation protection design of the plant; the staff's evaluation of this design will be pre-
sented in its SER.

As stated by NRDC, its petition requesting lower occupational radiation exposure limits is pending
before the Comission. Clinch River and all other plants will be required to meet t- radiation
expmure limits decided upon by the Comission. Until such time as a decision is made, the staff's
evaluation will be based on the current regulations.

11.5.31 Radioactive Waste Transport Route (Nr, A-24)

If a transportation route for new or spent fuel or radioactive waste is selected through North
Carolina, the applicant states that appropriate state authorities will be notified (Caffey,
May 19, 1976).

11.5.32 Sumary of Annual Radiation Doses (EPA, A-18; NRDC, A-55)

The responses given below are related by number to the NRDC coment itens on page A-55.

1) An estimate of the cumulative dose to the U.S. population due to CRBRP's releases is
included in FES Section 5.7.2.8.

2) The population dose estimates presented in Chapter 5 represent the 50-year dose commitment
associated witn the population's annual exposure to and uptake of radioactivity at the
midpoint of plant-life. Thus, the dose estimates have considered the total release to the
end of plant-life and the projected population. The staff considers these estimates to be an
adequate evaluation of the anvironmental impact.

3) Calculation of health effects from very low level population doses is subject to great uncer-
tr.i n t i es . The staff feels that a presentation of relative impact (i.e., comparison with
natural background radiation) is sufficient. Exposure of workers at nuclear facilities is
carefully monitored and controlled. The occupational exposure limits stated in 10 CFR 20 are
based on the recoarendations of international bodies of experts and are believed to result in
minimal risks to individual workers.

4) See Section 11.11.3 for a discussion of doses associated with the supporting fuel cycle
(Appendix D).

Sj The staff believes the FES adequately documents the references, methodology, and assumptions
necessary to make a critical evaluation of the radiological impact of the plant.

11.6 ENVIRONMENTAL MEASUREMENT AND MONITORING PROGRAMS

11.6.1 Radionuclide Analyses (ERDA, A-13)

The monitoring program for Clinch River includes analyse s for Sr-89, Sr-90, H-3, Pu, U, and at
least ten gama emitting nuclides. The staff finds these analyses of specific radionuclides to be
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11.6.2 Radiological Monitoring of Filter Feeders (C, A-7)

The Asiatic Clams entry in Tabla 6.2 was not clear. The clam meat will be analyzed for garsna
emitting nuclides, gross beta, and gross alpha. Only the shells will be analyzed for Sr-89, Sr-90
and Pu. Only very small quantities of Pu are expected to be found; the gross alpha measurement
will detect Pu along with the othe.' alpha emitters. If the gross alpha measurements are higher
than expected, more analyses of the plutonium isotopes would be required.

11.6.3 Surface Water Radiological Monitoring (D0I. A-10)

Revised Table 6.1, along with Figures 6.1 and 6.2, should adequately identify the reservoir loca-
tions where saroles will be taken. Consideration will be given to monitoring stom drainage from
caildings and yards in design of the operational monitoring program.

11.6.4 Environmental Monitoring for Tritium (EPA, A-20)

The staff has estimated that the CRBRP gaseous releases will contain substantially less tritium
than gaseous releases from light water reictors. For light water reactors, we do not require
tritium analysis of soil, vegetation, pasture grass, milk, or food crops unless the dose assess-
ment suggests that these pathways are significant. As indicated in the DES, our assessment shows
that the total maximum dose from these pathways is very small. The ER states that Clinch River
water is not used for irrigatico, although river water is pumped to cattle to drink during periods
of low groundwater. Our assessment indicates that the total maximum doses from the milk and meat
from this pathway are very small. Therefore, the staf f believes that the tritium monitoring
system is adequate.

11.6.5 Preoperational Radiological Monitoring (TN, A-25)

As stated in the DES, the purpose of the preoperational radiological monitoring program is to
idt.ntify background levels of radioactivity and radiation. Input to the decision to operate the
CRBRP is not a purpose of the program; the program daes not need to start until two years before
plant operation.

11.6.6 Health Survey (ECNP, A-45, Item 3)

A health survey identifying healtn effects from nuclear plants would be extremely difficult, if
not impossible, to perform because releases from nuclear facilities are limited to values which
should result in no detectable effects on surrounc'ng populations. The radiological environmental
monitoring system presented in the FES will monitor the significant pathways by which humans might
be exrosed to or intake radioactivity originating at the plant.

11.6.7 Enforcement of Applicant's Monitoring Frograms (NRDC, A-55)

The environmental radiological monitoring program would be part of the plant's technical speci-
fica tions. The Of fice of Inspection and Enforcement of NRC is responsible for ensuring that
applicants fulfill the program as set forth in the technical specifications. Further discussion
of the enforcement program is not appropriate to the purpose of this statement.

11.6.8 Modifications to Meteorological Tower (PMC, A-97, Item 22)

Section 6.1.3 has been revised to include new infomation supplied by the applicant in ER
Amendment U-

11.6.9 Commercial Fisheries (C, A-7)

The applicant's operational monitoring plan encompasses the number of species composition (includ-
ing commercial species) of adult, juvenile and larval fish in the vicinity of the plant site. The
staff's opinion is that monitoring required under the NRC technical specifications at the operating
license stage, together with the monitoring prior to construction (Section 6.1.4.1) and operation,
would provide adequate infomation for detecting CRBRP-caused changes in corsercial fisheries and
assessing their significance.

11.6.10 Heavy Metals in Biota and Sediments (C, A-7)

The staff agrees that analyses would be necessary to detect effects of heavy metals released from
the plant. The necessity for appropriate measurements will be considered by the staff when develop-
ing technical specifications at the operating license stage.
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11.6.11 Groundwater Monitoring (D0I, A-10)

All water requirements for plant operation would be met by the Clinch River Nction 3.3). Con-
sequently, the plant would have no direct or indirect interacticns with the aquifer and would
produce no changes in groundwater levels. The potential for water quality changes in the river
and the groundwater resulting from plant chemical releases is extremely remote. Since the antici-
pated releases would meet State and Federal standards, there is little basis for requiring the
applicant to perfom monitoring addithnal to that outlined in Section 6.2; however, the need for
such monitoring would be considered during the operating license review.

11.7 ENVIRONMENTAL IMPACTS OF POSTULATED ACCIDENTS

PLANT ACCIDENTS

11.7.1 Acceptability of Reactor Accident Risks (EPA, A-15, A-20; DOI, A-10; TN, A-25;
CC,A-44,45)

Several comments on the DES indicate that, because of inexperience with the LMFBR concept, the
discussion in Section 7.1 does not provide assurance that accident risks would be acceptably low.
In particular, Concerned Californians expressed the view that the potential impact of accidents
on the environment beyond the plant site had been ignored. This is so contrary to the intent of
NRC that a s mmary of the safety review > mcedures and the principles on which they are based is
provided here. The safaty review is normally carried on in paraliel with the environmental review.

The NRC does not ignore the potential in ct of accidents beyond the confines of the plant site
and did not intend to leave that impression in the DES. A principal safety objective of the NRC
in reviewing the design, construction, and operation of nuclear power plants is to protect the
health and safety of the public. This cbjective is achieved through a defense-in-depth concept
whose starting point is the requirement that a nuclear plant be designed and built so that, with

high degree of reliability, it will operate without failures or malfunctions that could lead toa

acciderts. The next level of safety is based on the belief that. it is prudent to anticipate that
some incidents or malfunctions will occur during the service life of e nuclear plant and to
provide measures to cope with such events. The third level of safety supplements the first two
by incorporating additional systems and margins in the plant design to protect the public even in
the event certain highly unlikely accidents should occur. To establish these additional margins,
major failures of plant componerts and systems are postulated and the accident sequences that
would follow therefrom are analyzed. f series of postulated events is established as a set of
design basis accidents, and safety systems are desigred to control them.

The radiological consequences of these design basis accidents are compared to the exposure guide-
lines given in 10 CFR Part 100, " Reactor Site Criteria," which contains the Comission's princi-
pal safety requirements for the siting of nuclear power plants. 10 CFR Part 100 requires that an
exclusion area and a low population zone be specified for a nuclear power plant site. The sizes
of the exclusion area and the low populition zone are determined by assuming a fission product
release hypothesized for purposes of site analysis, or postulated from consideration of possible
accidental events, that would result in potential hazards not exceeded by those from any accident
considered c edible.

An exclusion area is defined as that area surrounding the reactor in which the reactor iicensee
has the authority to determine all activities including exclusion or removal of personnel and
property from the area. Residence within an exclusion area is normally prohibited. The exclu-
sion area is of such size that an individual located at any point on its boundary for two hours
immediately following onset of the postulated fission product release would not receive a total
radiation dose in excess of 25 rem to the whole body or 300 rem tr., the thyroid, or equivalent
doses to other organs (150 rem to bone and 75 rem to lungs).

A tow population zone (LPZ) is defined as the area imediately surrounding the exclusion area
which contrins residents, of which the total number and concentration are such that there is a
reasonable probability that appropriate protective measures can be taken in their behalf in the
event of a serious accident. The LPZ is of such size that an individual located at any point on
its outer boundary who is exposed to the radioactive cloud resulting from the postulated fission
product release (during the entire period of its passage) would not receive a total radiation
dose in excess of 25 rem to the whole bcdy or 300 rem to the thyroid, or equivalent doses to
other organs.
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Another basic objective of the criteria in 10 CFR Part 100 is to assure that the cumulative expo-
sure dose to large numbers of people as a consequence of any nuclear accident should be low in
compar son with what might be considered reasonable for total population dose. This objective
is achieved by specifying that the distance from ne reactor to the nearest boundary of a densely
populated center containing more than about 25,000 residents be at least one and one-third times
the distance from the reactor to the outer boundary of the LPZ. Where very large cities are
involved, a greater distance may be necessary because of the total integrated population dose
consideration.

An exclusion area of 1364 acres with a minimum exclusion distance of 670 meters (2,200 feet) and
in LPZ of 2.5 miles have been specified by the applicant for the CRBR site. Oak Ridge, Tennessee,
is the nearest population center to the site. Conformance of the CRBR exclusion area, LPZ and
population center with the requirements of 10 CFR Part 100 is being evaluated by the staff as
part of the radiological safety review. At the present time, the staff does not believe that a
50-mile " zone of special protection" suggested by Concerned Californians is necessary (See
11.12.9 and 11.12.10 for discussions of emergency preparedness plans and insurance liability).

The staff believes that through the safety review process CRBR accident risks can be made accept-
ably low, comparable to URs. EPA was in error when it stated in its cover letter, paragraph 3
(page A-16), that "the NRC was unable to conclude. .that risks from reactor core disruptive acci-
dents will be acceptably low." It appears that the basic thrust of Section 7.1 has been incom-
pletely understood. The last paragraph of DES Section 7.1 states the following:

"The design infomation and evaluations available at this time have been reviewed.
Our preliminary conclusion is that the accident risks can be made acceptably low
through a combination of methods. It is expectad that the Comission's safety
evaluatio, can provide the basis for determining what plant features and research
and development programs are acceptable in this regard. As the safety review
progresses and the design develops, more precise assessments will be performed to
confirm this preliminary conclusion."

Similarly, Concerned Californians and the Tenressee ikpartment of Public Health expressed the
view that the experimental nature of the plant increases the risks to an unacceptable level. How-
ever, the experimental and developmental nature of the plant is fully factored into the review
procedures outlined auave. In the final analysis, the CRBRP is being treated by the NRC with the
same regard for public safety as appli35 to any othU project. At the top of page 8 of the EPA
cornent letter (p. A-20), it was stated that LMFBR siting questions are considerably different
from those relevant to LWR siting. We are not aware of any technical basis for this view.
However, the design differences between LWRs and the CRDR have been considered by both the appli-
cant and the staff, resulting in, for example, a set of general design criteria * to be applied
specifically to the CRBRP. Both the applicant's objective and the NRC requirement are to assure
that accident risks are acceptably low for the proposed reactor at the proposed site.

With regard to the dose guidelines identified for bone (Table 7.2, footnote 5), it should be
noted that these guidelires have been used on various cases since the early 1960s. While this
matter is properly a subject of the safety review effort, additional discussion is rovided in
Section 11.7.5.

The, Department of the Interior noted that events cited on DES page 7-8 could have consequences
greater than 10 CFR 100 guideline values. That discussion referred to core melt accidents of
the sort generally reviewed in WASH-1400 for LWRs. A considerable discussion of this subject was
provided to indicate the general nature of the risks associated '.ith this type of event and the.

measures available to mitigate these risks, should the staff's review indicate a need to do so.
WASH-1400 was discussed only as required to provide better perspective of such risks and to
illustrate one assessment of the results of implementing the staff's safety criteria.

In summary, the potential accident risks in the CRBRP will be reduced to an acceptable level by
incorporating the necessary safety features. In doing this, a conservative analysis is intro-
duced where lack of experience prevents a precise analysis. Such malyses assure that safety
features are provided which will mitigate these conservatively calculated accident consequences
to acceptable levels.

4
Clinch River Breeder Reactor Plant Design Criteria issued by the Division of Project
Management, Office of Nuclear Reactor Regulation, U.S. Nuclear Regulatory Commission,
January 9. 1976.
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11 7.2 Comparability of Accident Risks to LWRs (HEW, A-8; EPA, A-19; TN, A-26; ECNP, A-46)

The Environmental Coalition on Nuclear Power raises questions about now the accident classes are
detemined, particularly class 9 accidents. The classification of accidents into classes 1-9 is
based on the expected frequency and consequences of the accidents. The frequency of occurrence
is estimated principally from:

(a) frequency of failures noted for similar equipment in other plants
(b) the active or passive nature of the equipment
(c) operating stress levels.

The classification in Tables 7-l and 7-2 of the DES was developed by the staff. While Table 7.1
does not specifically identify events in the Class 9 category, there is a considerable discussion
of such events in the body of Section 7.1.

The staff agrees with the EPA coment that the DES did not provide " convincing assurance that
CRBRP accident risks are comparable to those from LWR's or can be made conparabla without incor-
porating the ' parallel design' features." However, we do not agree that the DES wis inconplete,
inasmuch as accident risks were discussed with the CRBR having, and alternatively not having,
specific features to accommodate core disruptive accidents. The staff's safety review is being
carried on in parcilel with the staff's environmental review. We believe it is appropriate to
continue to present the results of our review of proposed safety R&D reeds and related matters of
tha design in, and as part of, the safety review process. The results to date ware reported in
the DES. The FES provides, where app-cpriate, updated information outlining the more recent
results of the staff's review process. The results of the staff's safety review will of course be
more fully discussed in the Safety Evaluation Report.

The NRC's basic position with regard to tt C CR and plant accidents involving radioactive
materials is that accident risks in the CRb! must be acceptably low, comparable to the current
generation of light water reactor (LWR) plants. During the course of our radiological safety and
environmental review, a major portion of the revi?w is being devoted to the prevention of acci-
dents leading to core melt and disruption, for a wide range of possible initiators.

Based on the evaluation to date, the staff has identified sore needed features and character-
istics. These include (1) the provision of at least two independent reactor shutdown systems,
(2) the provision of at least two independent decay heat removal systems, (3) means to detect and
cope with subassembly faults and to protect against progressive subassembly fault propagation.
(4) maintenance of a high level of heat transport system integrity including, if necessary pro-
tective features to cope with pipe failures, and (5) protection of the containment system from
the effects of sodium releases.

The NRC's current position concerning core disruptive accidents (CDAs) is tha6 the probability of
core melt and disruptive accidents can and must be reduced to a sufficiently low level that they
neef not be considered in the spectrum of design basis accidents. Nevertheless, because of the
difference in the state of technology and experience between LMFBRs and LWRs, the consequent
Inability to evaluate the safety of the CRBR design as precisely as can be done for LWRs, and the
absence of a quantitative risk assessment based on experience and data such as the Reactor Safety
Study for LWRs, prudence dictates that additional measures be taken to limit consequences and
reduce residual risks from potential CRSR accidents having a lower probability than design basis
dCCidents. The basic approach will be to protect the containment system from the unique effects
of CRBR core disruptive accidents in order to maintain comparability with LWR safety.

It does not follcw, as suggested by HEW, that just because the CRBRP is a developmental facility,
accident prcbabilities will be nigher. As discussed in the DES, it is the staff's objective to
assure that the accident risks in the CRBRP are acceptably low, comparable to LWRs.

We would agree with a conclusion that, if core disruptive accidents are likely, the project
should be delayed. However, for reasons described in the DES (see for example, the last para. of
Section 7.1), the staff has concluded that the likelihood of such an event is very low.

11.7.3 The Feasibility Of Accident Assessment At This Time (D0I, A-10; EPA, A-17, 20; TN, A-30,
NRDC,A-49,56,57)

A number of respondents raised the question of whether the DES was premature on the basis that,
at the time of the DES, the designation of design basis accidents (DBAs) had not been made firm
and, consequently, several design features remained as options. The safety review was not com-
pleted, and future R & D programs were alleged to be unspecified. The NRC customary procedure,
which is being followed in the CRBR case, is for the safety review to proceed in parallel with
the environmental review.

#
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These reviews must reach a stage where the project can be approved in both respects before con-
struction can proceed. The environmental review may presume that adequate safety standards will
later be shown to be met, or the project abandoned. There is e risk in this 'proceQre in that a
limited work authorization (LWA) allowing site preparation can be granted on 'the basis of acci P-
able environmental and site safety reviews, but a construction permit, allo'fng structural wc x
to proceed, must await completion of the safety review. The rationale for an LWA is based c.. the
premise that the risk of initial site preparation prior to completion of the full safety review
is an acceptable risk, and this risk is actually assumed by the applicant if he proceeds under
an LWA.

In response to the Cepartment of the Interior and EPA, we reiterate that it is the objective of
the Commission's Safety Evaluation to detemine whether the risk from potential accidents is
acceptable. The DES summarized the then-current status of the staff's review, emphasizing those
elements of the CRBR which were regarded as of greatest significance. Because the facility has
significant developmental aspects, the DES discussion necessarily was less firm regarding the
specific event consequences and risks. However, in an attempt to assure that the discussion was
complete, greater emphasis (as compared with typical LWR statements) was placed on the staff's
requirements and criteria, and the relevant factors being consiaered in the safety review process.

EPA raised the issue of incompleteness of the design and of the prngrams for ruture R&D. The
staff responds that they have now progressed sufficiently in their safety review to allow prepa-
ration of the FES. One set of findings from this review will be documented in a site suitability
report which will be issued about the same time as the FES and will detail the major elements of
the safety review and its decisions. The requirements for safety related research and develop-
ment efforts are estimated by the applicant in section 1.5 of the PSAR and will be reviewed by
the staff in the SER.

As is indicated in Section 7.1, there remain to be conducted areas of R&D necessary to resolve
present uncertainties and to confirm the adequacy of various design features of the CRBRP. Since
the CRBRP is a developmental facility to be licensed under Section 104.b of the Atomic Energy Act
it is to be expected that the R&D needs will be more extensive than found in a typical LWR appli-
cation. However, it is required, prior to the granting of a construction pemit, that the statf
conclude that the schedule of proposed R&D is sufficient to proside reasonable assurance tia* the
plant can be constructed and operated safely in conformance with applicable NRC criteria.

EPA (third paragraph, p. A-20) suggested incompleteness in the presentation of the range and basis
of test data. The accidents analyzed in Table 7.2 were drawn f rom the examples in T Ale 7.1 and
were, as in the case of LWRs included with the intent of indicating representative consequenc-s
for the various classes of events in Table 7.1. To do so required that !pecific numerical esti-
mates be made for various parameters. Key parameters are listed in the FES. We dn not believe
it appropriate, given the general nature of these evaluations, to include a detailed survey F
the experimental data relative to selected parameters. However, the applicant's ER and PSAR do
provide considerable information of this type.

The connent that the environmental statement will be precedent setting appears at odds with the
earlier EPA suggestion that precedent-setting concerns should not be factored into the decisions
en safety requirements.

The Tennessee Wildlife Resources Agency questioned "the advisability of comitment to a project
with this inherent danger (from radiation) until greater assurance than ' preliminary' can be
provided for the future safety of the affected resources."

Words such as " preliminary" were used in the DES because the safety review, being conducted in
parallel with the environmental review, had not progressed sufficiently to permit more conclusive
findings. Before a construction permit is granted, it will be necessary for the applicant and
staff to conclude that there is reasonable assurance that the reactor can be constructed and
operated without undue hazard to the public (and, by implication, fish and wildlife resources).

In the NRDC comments on pages A-49, A-56 and A-57, essentially all of the above topics were
raised, namely the completeness of the safety review, the design, the R&D programs and the
stC af DBAs. The staff believes the discussions above adequately respond to them.

11.7.4 Adequacy Of Criteria And Standards ( AR, A-5; EPA, A-17, 20; ECNP, A-46)

In particular, the Army Corps of Engineers pinted aut that the statement does not reference any
codes and standards for building and fire protecM on. The PSAR, Chapter 3, identifies the appli-
cable codes being used in the CRBRP design: Standard (Southern) Building Code, American National
Standards Institute requirements, cnd the National Fire Protection Association Codes. The applicant
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states (Caffey; May 19, 1976) that the use of combustible materials would be maintained at the
minimum practicable, and that fire detection and protection measures of appropriate capabilities
and capacities have been incorporated in the design. These features are being examined as part
of NRC's safety review, and the results will be included in the staff's Safety Evaluation Report
on the CRBRP.

The Environmental Coalition questioned whether it is adequate to rely on rigorous design codes
and standards for LWRs in view of their generally low capacity factors and the occasional occur-
rence of incidents such as Brown's Ferry, and inquired if independent testing is used to assure
compliance with codes. The application of codes and standards is only one element in the total
des 4n safety picture that also includes elements of judgement and experience. To allow for the
inability to codify and standardize every element, design safety margins are incorporated in the
form of extra strength, redundancy, diversity, etc. These design margins have been sufficient in
the. case of LWR's to assure that public safety has not been violated, even when components have
led to down time as a result of failure, incipient failure or questionable reliability. The ref-
erenced paragraph of the DES asserts that the standards currently applied to LWR'r will be applied
to CRBRP where appropriate, and that new criteria will be developed where necessary because of new
conditions of operation. The point here is that every effort will be made to assure that CRBR
will operate at the same high level of public safety and with the same design safety margins as
have been achieved for LWR's. No consideration will be given by NRC to achieving high caoacity
factors at the expense of safety.

In regard to independent testing, the acceptance of a code by NRC generally implies that NRC con-
siders the amount of testing specified in the code to be adequate. Where inadequacies are fore-
seen, the code may be rewritten to include more testing, or supplemental testing programs may be
specified in the design requirements of the plant.

EPA alleged that the lack of detailed design infomation limits the accuracy of the assessment of
the environmental impacts of accidents. The staff agrees. However, as noted in the DES, it was
concluded that the risks associated with accidents could be made acceptably low. 10 CFR 100 can
be apolied to LMFBRs (it has been so used previously) provided that due allowance is made for the
limited experience with this type of plant. It is considered by the staff to be fully applicable
to the CRBRP. The principles inherent in 10 CFR 50 Appendix I can also be applied to LMFBRs; for
more discussion of this matter, see 11.3.8 on page 11-8.

11.7.5 Plutonium Dose Guidelines (ERDA, A-14; EPA, A-20; TN, A-30; OR, A-39; CC, A-44;
NRDC A-57)

Questions were raised concerning bone doses (EPA), lung doses due to hot particles of alpha-
active materials (NRDC) and plutonium doses generally (Concerned Californians).

The potential hazards of plutonium are duly recognized. Since the harmful alpha-radiations from
plutonium have a short range f a_few centimeters in air), its presence in the reactor presents no
public hazard. The ICRP and NCRP have recoccended limits for the allowable body burden of pluto-
nium, and these reconnendations are based on 3 substantial history of human and animal exposures.
The CRBR plant is designed so that under normal conditions no plutonium is released, and even
under credible accident conditions, releases would be limited to quantities below those that
could cause the ICRP/NCRP allowable body burden to be reached in members of the surrounding
population.

The NRC has formally responded to the NRDC petition on the so-called " hot-particle" thesis. Sub-
sequent to the receipt of conments on the DES, the petition referred to has been denied (see
Federal Register 41, 3 15371, denial of NRDC's Petition for Rulemaking, 12 April 1976). In
jenying the petitTo~n, NRC stated in part that "NRC's. present standards for long-lived, alpha
emitting radionuclides in insoluble form are, with respect to the spatial distribution of dose,
radiobiologically sound and that the NRDC corollary to the hypothesis describing an injury medi-
ated mechanism of carcinogenic response to alpha emitting particles is speculative and r.ot
supported by the body of scientific data and knowledge on this subject. Consequently, the NRDC
position does not provide a sufficient scientific basis for changing or supplementing existing
radiation standards", and that "the (NRDC) corollary to the hypothesis is shown in the (NRC'r)
analysis to be based on a pattern of arbitrary interpretations of selected portions of the avail-
able information."

The staff does not feel that further discussion of the " hot particle" theory is necessary in the
environmental statement or in response to the corrent. The staff uses the latest recomendations
of the ICRP in preparing the method of estimating the dose equivalent to bone. To date, the ICRP
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has not recomended the metMd of estimation presented by Dr. Karl Z. Morgan.* How1ver, the staff
is independently evaluating Dr. Morgan's presentation and maintaining communicatic with other
experts in the field of plutonium dosimetry. The staff will implement any part of Dr. Morgan's
methodology that is adopted by the NCRP/ICRP.

The staff in its May 6,1976 letter to the applicant specified that plutonium dose values 1/10 of
those identified in the DES (Table 7.2, footnote 5) were to be used at the CP stage of review.
This is believed to provide a large margin for uncertainties that may pertain to the site suita-
bility and CP stage assessments. (See Appendix I)

The Tennessee Wildlife Resources Agency raised a question about the environmental hazards of long
half-life substances. However, the half-lives and generic pathways of all relevant isotopes are
taken into consideration in the accident calculations of the safety evaluation. Oak Ridge requested
clarification of the dose units used. The staff response is that condition (c) on page iii refers
to an individual, generally assumed to be at the nearest site boundary. This is clarified in
Section 7 and in the Summary and Conclusions.

In response to the ERDA corrent on page A-14, population dose estimates are included in the FES.

11.7.6 Design Details Affecting Accident Analysis (ECNP, A-46; PMC, A-97; DH, A-101)

The Environmental Coalition raised the question of the inclusion of a core catcher in the desigt,
and the use of TNT equivalence in accident descriptions.

Whether a " device" such as a core catcher is important from a safety standpoint depends in great
measure on the likelihood of events leading to core melting and on the relative consequences (and
risks) with and without such a device.

Subsequent to publication of the DES, the applicant has submitted a design that merges some fea-
tures of the parallel design and some additional safety features with the reference design. This
is the design that is now under consideration for final evaluation. The merged design has a
containment - confinement system with provision for scrubbing and filtering the containment atmos-
phere in the event of an accident. The reactor cavity would be steel-lined, but would not include
a corr. catcher, as suggested in the parallel design. The staff has never recomended that a core
catcher be required, but will evaluate the design submitted and will require whatever features, if
any, are needed to provide insulation, containment, dilution or heat dissipation.

TNT equivalence has not been found to be a suitable means for characterizing the structural dam je
consequences of nuclear reactor accidents. The structural response of components is evaluated oy
a more appropriate and somewhat more sophist'cated precedure, taking into account the time scale
on which the energy is transmitted, and the detailed time displacement and structural r< sponse
of the reactor components, heads, seals, etc. The conservative use of this approach leads to a
more realistic evaluation of containment integrity under accident conditions than TNT equivalence.

The applicant pointed out that the decay-heat removal syst.en includes features not addressed in
the DES. The staff acknowledges this point and has revised the description of this system in
Section 7.1.

11.7.7 Quality Assurance (ECt.P, A-46)

The Environmental Coalition raised the question of whether quality assurance would be compromised
by the pressures of manufacturing economics and scheduling. This subject is extremely important
in assessing the second level of safety and is appropriate for consideration in the safety review
rather than the FES.

z. .

Dr. Morgan's examination of the comparative toxicity data for radioactive substances in animals
and man has led him to the conclusion that a number of known physiological differences affecting
this toxicity have not been properly taken into account. Such differences between animals and
humans as the inhomogeneity of plutonium deposition, the surface-to-volume ratio of tribecular
bone (the tissue in which it is believed most bone cancers originate), the rate of burial of
deposits of =-emitting radionuclides by growth of new bone, and the general sensitivity levels
rf the tissues of higher primates compared to dogs are alleged by Dr. Morgan to be omitted from
the considerat: ens on which the acceptable doses are based. He suggests that a proper account-
ing of these differences would reduce the acceptable bone dose of plutonium in humans by over
two orders of magnitude. (Morgan, Karl Z., " Suggested Reduction of Permissible Exposure to
PlutoMum and Other Transuranium Elements," Journal of American Industrial Hygiene ( August 1973).)

A
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11.7.8 Table 7.1 (PMC, A-97, Item 23A)

The examples of Class 4 accidents in Table 7.1 were included because the safety review effort had
not progressed sufficiently to permit agreeing with the project view that no fuel failures would
oc:ur. Further, any of the listed events could be cc9sidered as off-design transients.

The core component pot leak is generically a refueling accident inside containment and hence is
appropriately listed.

11.7.9 Table 7.2 (PMC, A-97, Item 233)

The possible action of the CAPS was ignored as its functioning is not assured through ESF grade
omaonents.

11.7.10 Accidental Releases of Stored Noble Gases (EPA, A-20)

EPA suggested that the impact of a storage tank rupture should be consid red. The staff did
consider a postulated storage tank rupture; however, it was judged that the event analyzed a3 3.3
in iab?e 7.2 was of greater significance and was a more representative event of this category.

11.7.11 Table 7.3 (PMC, A-97, Item 23c)

It appears that the intent of Table 7.3 item C needs clarification. At the time of writing the
DES, insuf ficient progress had been made for the staf f to share the conclusions in the PMC connent
concerning " reactivity transients" and " single unlikely faults." The related discussion in the
FES has been expanded.

11.7.12 Seismic Considerations (NOC, A-S2)

NRDC stated that the staff should discuss the earthquake aspects of the analysis. As indicated on
p. 2-8, the parallel safety review will cover the seismic aspects of the plant. It has been deter-
mined that an e. nquake of intensity MM VIII with a horizontal ground acceleration of 0.25g is
appropriate for udR structural design. Plant features required to maintain containment and essen-
tial heat sinks will be required to be designed to withstand such accelerations without serious
risk to the public or to the environment.

11.7.13 Sodium Behavior (CC, A-44)

Concerned Californi us noted the incompletely known behavior of sodium and the possible volatility
of this substance. Sodium is not volatile in the sense of readily evaporating to generate pres-
sures within the reactor vessel. Research and oevelopment on the behavior of sodium and its
reaction products are continuing. However, it is possible to place limits on the conscquences of
its reactions. As discussed in the DES, the staff believes that these features can be accommo-
dated by accepted engineered nethods.

11.7.14 Self-Activated Shutdown Systems (EPA, A-19, 20)

To the staff's knuwledge, self-activated shutdown systems are not developed sufficiently to be
f actored into the design of CRERP. The applicant has not incorporated such a system in his pro-
posals and they are not being considered by NRC in connection with the licensing of CRBRP.

11.7.15 Flooding (D0I, A-10)

The Department of Interior noted that the statement does not contain a detailed flooo analysis,
and inquired whether pumphouse flcoding would be a safety problem. As part of its safety review,
the staff has independently evaluated the water level at the site, and has detemined that all
safety related structures are protected from the design basis flood. The water intake pumphouse
is not a safety related structure and is not reqLired for plant shutdown. Adequate emergency
water supplies are available on site, independent of the river intake, and above the level of the
design basis flood.

11.7.16 Emergency Preparedness Plans (0R, A-38; CC, A-45)

NRC regulations require that plans for coping with emergencies be addressed in both the Prelimi-
nary and the Final Safety Analysis Reports. Thus, applicancs for a construction permit (CP) are
required by Section 50.34(a) of 10 CFR Part 50 to include a discussion of their preliminary plrns
for coping with emergencies in the Preliminary Safety Analysis Report rather than in the Environ-
mental Report. Furthemore, a91icants for an operating license (OL) are required by Section
50.34(b) of 10 CFR Part 50 tv submit their plans for coping with emergencies with their Final
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Safety Analysis Report. (cf. Regulatory Guide 1.70, Rev. 2 Section 13.3. ) The raquirements to
be addressed by an applicant, at both the CP and OL stage, are set forth in Appendix E to 10 CFR
Part 50. In addit'on, the Commission has issued Regulatory Guide 1.101 " Emergency Planning for
Nuclear Power Plants" Mr the purpose of providing detailed guidance to applicants for the prep-
aration of plans to cope with emergencies. The regulatory requirements and guidance contained in
the aforementioned documents addresses those matters contained in the comments pertaining to
emergency preparedness received from the City of Oak Ridge and Concerned Californians.

As noted in Regulatory Guide 1.101, emargency planning criteria are based upon the recognition
that the nuclear facility operator has a primary responsibility for planning and implementing
emergency measures within the site boundary. These measures include protective and corrective
actions onsite as well as aid to affected persons onsite.

t
Since facility operators may require assistance in dealing with encgencies, their planning nor-
mally includes arrangements with on site organizations for such services as ambulance, medical,
hospital, fire, and police.

In addition, the facility operator has a primary role with respect to accident assessment. This
includes prompt action to evaluate potential risks to the public health and safety both onsite and
offsite, and timely recommendations based upon coordinated planning to State and local governments
concerning offsite protective measures. The NRC staff considers it reasonable and sufficient that
the scope of such emergency preparedness efforts should be based on the potential consequences of
acciderts of severity up to and including the most serious design basis accidents analyzed for
siting purposes in the Safety Analysis Report. Consistent with the above, the NRC staff in its
safety review of an applicant's plans for coping with emergencies, must be able to conclude that
there is a reasonable assurance that appropriate protective measures can and will be taken both
onsite and offsite in behalf of the public health and safety.

11.7.17 Ieurance Liability (OR, A-38; CC, A-45, Item E)

Under the Price-Anderson Act, there is a system of private insurance and government indemnity
totaling at present $560 million to pay public liability (icims for personal injury and property
dvage resulting from a nuclear incident. Under this law, owners of commercial nuclear power
plants having a rated capacity of 100 electrical megawatts c more must provide proof to the NRC
that they have private nuclear liability insurance, or n.ather form of financial protection
approved by the NRC, in an amount equal to the maxinn amount of insurance available from private
sources, currently $125 million. In addition, a 'scensee is required to execute an indemnity
agreement with the NRC which provides up to but nc+ more than $500 million in Government indemnity
to satisfy public liability claims in excess of the count of insurance or other financial pro-
tection required of the licensee. As a licensed facidity, the operators of CRBRP will ue expected
to meet the above requirements uf the Price-Anderson Act including the execution of an indemnity
agreement with the Commission. The Price-Anderson Act provisions would, therefore, apply to any
nuclear incident occurring at the CRBRP.

On December 31, 1975, Public Law 94-197 was enacted into law. This legislation, which extends the
present Price-Anderson legislation for ten years to August 1, 1987 provides, among other things,
for the phasing out of Government indemnity through a mechanism whereby the utility industry would
collectively share in the risk of damages from a nuclear incident exceeding the basic amount of
private insurance available through the payment of a retrospective oremium to the insurance pools.
The ConrEssion nmt establish before December 31, 1976, a retrospective premium figure of between
$2 million anu 9 million per reactor. As a licwed facility, the CRBRP would be assessed this
premium in the event of a nuclear incident resulting in damages exceeding the amount of the cur-
rent $125 million primary insurance layer.

P.L. 94-197 also provides that the resent $560 million limit on liability for a single nuclearr

incident be retained until the combined primary ano retrospective insuran- layers reach the $560
million level. Af ter that point the limit on liability wculd rise correspcading to increases in
the primary and retrospective insurance layers. While no ultimate dollar limit on liability would
be set, there is also r , liability on the part of the licensees above the limit of liability,
whatever it may be.

Concerning the liability of the other participants in the CRSRP project, through an " omnibus
coverage" feature, the basic financial protection and Government indemnity would extend not only
to the licensee, but to "any other person who may be liable.' For example, should offsite damage
be caused by failure of a compcnent, the public would presently have up to $560 million available
to pay claims even though the vendor of the component might otherwise be without substantial
coverage. The licensees of the CRBRP would not be exen.pt from claims for of fsite personal injury ,q
or property damage up to the limit of liability. |g
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Concerning the question about the prompt settlement of claims, it is impossible to detemine how
soon af ter a claim is submitted to the insuranca pools who preside the basic $125 nillion insur-
ance and the Comission settlement would be made. Settlement would depend on the nature and facts
for each specific claim. The insurance pals are usually notified by letter from a claimant or
his attorney as to the nature of the claim. The pools then investigate the claim either directly
or by relying on outside claims investigation organizations.

If a nuclear incident occurred in which it were likely that the liability mcy exceed the current
$125 million insurance maintained by the operators of large power reactors, the incident would
undoubtedly qualify as an " extraordinary nuclear occurrence" as defined in Subsection 170 n. and
e. of the Atomic Energy Act of 1954, as amended and 10 CFR Part 140 of the Corsnission's regula-
tions. If the Comission determines that an extraor;; nary nuclear ocurr ?nce has taken place, the
U. S. District Court in the district where an extraordinary nuclear occurrence has taken place has
original jurisdiction of any public liability action arising out of or resulting from the occur-
rence. When the court determines that public liability from a single nuclear incident may exceed
the limit of liability, currently $560 million, total payments of up to 15 percent of the limit
can be made by or for all indemnitors without the prior approval of the court. Payrents in excess
of that figure may be made only af ter a detemination by the court that such payments are or will
be in accordance with a plan of distribution M ich has been approved by the court or that such
paym:nts are not likely to prejudice the subsequent adoption and implementation by the court of a
plan of distribution,

11.7.18 Packages of Radioactive Materials Shipped (OR, A-41. Item 35a)

As or spril 1970, based on ERDA surveys of spent fuel shiprents, about 4000 shipments have
been made within the continental U.S. limits. Total mileage is estimated to be several million
miles. The value of 3,600 shipments is a 'i974 spent fuel shipment estinate quoted from WASH-1339,
"Shipc'ents of Nuclear Fuel and Waste --- Are They Really Safe?" Additional reference material is
reported in Chapter I of NUREG-0034, DES on the " Transportation of Radioactive Material by Air and
Ot her Modes ," Ma rch 1976.

11.7.19 Category S Shipping Accidents (OR, A-41 Item 35b)

The category accident descriptions taken frnm WASH-1238 are 'isted below. The DES indicates in
the title of DES Table 7.4 that dose estirites are for Category 5 accidents.

Accident Vehicle Speed Fire

Severity _Catfjorz at Impact (mph) Duration (br)

1. Minor 0-30 0-1/2
30-50 0

2. Moderate 0-30 1/2-1
30-70 <1/2

3. Severe 0-50 >l
30-70 1/2-1

>70 0-1/2

4. Extra Severe 50-70 >l
s70 1/2-1

5. Extreme ~70 >l

11.7.20 Spent Fuel Shipme t (CR, A-41. Item 35d)

The destinaticn of the spent fuel from the CRERP has not yet been established. Shipment will be,
to the extent practicable, routed away from population centers. As described in the Environmental
Report (Section 3.8), current spent fuel cask design is for transportation on a 100 ton capacity
railroad flatcar.

11.7.21 Beta-Ganr'a Waste Shipment (OR, A-41, Item 3Ee)

The destination of the beta-gaar'a waste has not yet been established. Shipment routes to the
destination will, to the extent practicable, be routed away fron population centers. As noted in
Table 5, current plans call for trucking of the low-level beta-gamma waste from the CPBRP.

-
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11.7.22 Doses From A Postulated Transicrtation Accident (OR, A-41, Item 35f'

The predicted year 2010 population within 50 miles of the CRBRP site (987,000) was assumed by the
staff for the postulated transportation accident. Calculated doses would be higher for adults or
children within 3 meters (or any other distance less than 50 meters) from an iccident in which
there is a ground level release of radioactivity. The doses at 3 meters would be about 150 times
greater than the doses at 50 meters. The likelihood that anyone would receive such doses, how-
ever, is very small since the person would have to remain 3 meters from the spent fuel shipping
cask for the duration of the release to obtain sucn doses.

11.7.23 Table 7.4 - Doses from Category 5 Accidents (OR, A-41, Item 35q; ERDA, A-14)

The table in the DES was misleading. Section 7.2 on t*ansportation accident effects has been
-evised for the FES and the table was omitted. Comparison of an estimated population dose from an
:cident with a background dose is not jeemed necessary to an adequate description of the impact

in thfs section since the comparison has already been made in the WASH-1238 and GESMO documents.
Based on the arguments presenteo in those documents, an accident is judged to produce a small
impact in the unlikely event it should occur.

11.7.24 Risk in Shipping Fresh Fuel (0R, A-41, Item 35h)

This risk is not considered to be seriuus tacause of measures taken to prevent criticality and
releases of radioactivity for fresh fuel shipping accidents. Such accicents, as mentioned by Oak
Ridge, have always been " considered very seriously." Paragraph 8, Section 7.2, of the DES pro-
vides the NRC assessment of risks involved due to transportation accidents and its conclusions as
to the probability of such events.

The applicant in ER Amendment VI (Section 3.8), has provided an updated dessription of fresh fuel
shipping containers. ERDA will use its own transportation and safeguards systems to carry stra-
tegic quantities of non-weapon ERDA-owned strategic nuclear materials (SNM) to and from its facil-
ities. (CRBRP fuel will be ERDA owned and of strategic quantities.) This has been ERDA policy
and will be applied rn licensed ERDA facilities, the CRBRP being the first.

SAFEGUARDS CONSIDERATIONS

11.7.25 Safeguards Approach (EPA, A-17. Item 2(2))

The DES states that the safeguards-related environmental impact of other fuel cycle activities
ste ning from the CRBRP operation would be substantially dependent upon the nature of the activi-
ties and their relationship to the CRBRP fuel cycle and that a cetailed assessment of this impact
is precluded by future uncertainties associated with supporting fa i cycle activities. Para-
graph 5.2 of Appendix E to the DES refers to the NRC determination that the safeguards framework
of existing and proposed regulations, as discussed in the Comission's statement of November 14,
1975,* permit the discharge of its responsibilities to p otect the public health and safety and
the connon defense and security insofar as existing licen ed plutonium facilities are concerned.
Paragraph 5.2 also notes that the CRBRP could be supplied by either existing fuel facilities or by
future facilities. Ther efore, if a decision is made to defer or deny the wide-scale use of mixed
oxide, it appears that existing facilities could produce CRBR fuel. While experience and con-
tinuing study may indicate areas where revisions to Conmission regulations applicable to these
facilities should be made, the production of CRBRP mixed oxide fuel in conjunction with these
activities should not involve substantially different safeguards issues or costs.

11.7.26 Effect of Safeguards Studies on Use of Plutonium (NRDC, A-59)

The purpose of the DES was to evaluate the environmental impact of the CRBRP; it was not intended
to evaluate the LMFBR program in its entirety or the wide scale use of plutonium as a fuel.
Information relative to safeguards studies was included in paragraphs 5.2, 5.3 and 5.4 of Appendix
E to the DES. Additional material has been included in Section 7.3.1 of the FES. The staff
believes that physical prctection programs and materials accountability measures designed to meet
the requirements of existing and proposed regulations will provide adequate assurance for the
protection of the CRBRP against sabotage and theft of special nuclear material. Therefore, we
believe that the environmental impact of safeguards for the CRBRP can be rationally judged at this
time and is not dependent on programatic type studies. Safeguards considerations for the pro-
posed wide scale use of mixed oxide fuels will be addressed in a supplement to GESMO.

*
(See footnote on page 7-18.)
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11.7.27 Civil Liberties and Institutional Changes Associated with Safcguards (NRDC, A-59)

The NRC does not believe that an effective safeguards system would result in violations of civ''
liberties or in institutional changes. This conclusion is based on experience gained during the
application of a comprehensive security program during 30 years of protecting restrictea data.
These programs included the use of armed guards and security clearances for employees and were
implemented without violation of the fundamental rights of individuals.

11.7.28 Petition For Adoption of Emergency Safeauards (NRDC, A-59)

By letter of Nrch 22, 1976 the Director of the Office of Nuclear Material Safety and Safeguards
made a detailed response to this petition by NRDC which was dated February 2, 1976. That response
specifically stated that a detemination has been made that "your requests for emerger.cy and sum-
mary action are not warranted by the evidence presently available." There have been no develop-
ments which would warrant any change in this nsition.

11.8 NEED FCR THE PROPOSED FACILITY

11.8.1 Objectives of the CRBRP (ECNP, A-46, Item 9)

The following discussions relate to coments by the Environmer.tal Ccalition on the " principal
objectives" set forth in Section 8.2 of the DES:

The a" ilability factor rather than capacity factor was used in the DES in recognition of thea.
developmental nature of the project. The inclusion of developmental features in a program
can sometimes reduce overall plant capacity factor; therefore, availability is more meaning-
ful for projection to typical plarts Br.th characteristics. however, are to be recorded by
the applicant and can be analyzed and used as needed.

Since the pioneering Enrico Femi project, the LMFBR Program has been incorporated as a majorc.
factor in national energy goals, a decision that has been recognized by ERDA, the FEA, Con-
gress and the Administration with the concurrence of a broad range of other government
agencies.

d. Considerable evolution in the concepts o' licensability has taken place since the Fermi
plant. It is now possible to draw on a great deal of experience from the licensing and
operation of LW s. Procedures have been set up by statute and by publication in the Fed-
eral Register (which has the force of statutory law) for the licensing of nuclear reactors.
The Environmental Coalition on Nuclear Power ;uggests that a conflict of interest exists in
NRC's "trying to critically review the applicant's submitted materials, while its purpose is
to license the plant." It should be noted that the Nuclear Regulatory Conrission is charged
with the licensing responsibility, end this, together with the development and enforcement of
nuclear safety and security matters to the benefit of the general public, is its sole interest.
Thus, there is no conflict of interest involved here. The licensing procedures that have
been adopted include the submission of a great deal cf material by the applicant and the
independent review of this material by the NRC (taff and its expert consultants. Further-
more, all correspondence related to the licensing review are available in the public records.
NRC believes that these procedures assure the objectivity cf its review.

11.8.2 Progress Since Fermi (ECNP, A-46 Item 10)

Environmental Coalition on Nuclear Power raised questions related to the lessons learned from the
Fermi plant, and the method of financing, namely that CRBRP is financed largely through public
funds whereas Femi was largely privately funded.

The f ault; that led to the meltdown accident in /er.:i are not generic to LMFBRs and have been
corrected in subsequent designs. The experience with femi and other smaller liquid metal cooled
fast reactors tnat have been operated in the U.S. has been extensively utilized in the design of
the CRBRP. NRC staf f experience related to these smaller reactors is most certainly drawn upon in
evaluating CRBRP proposals. In addition, published information from foreign LMFBR programs is
available to U.S. designers.

The decision to provide public funding was made by Congress. Since the pioneering Enrico femi
project, the LMFBR Program has been incorporated as a major factor in national energy goals, a
decision that h_s been recognized by ERDA, the FEA, Congress and the Administration with the
concurrence of a broad range of other government agencies.
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11.8.3 Need for the CRBRP (NRDC, A-59, 60)

NRDC comented that "the staff has chosen to independently assess only the costs (of CRBRP) and
to uncritically accept the applicant's assessment of the benefits." The staff's position is that
the Final Environmental Statement cn the LMFBR Program (ERDA-1535), the ERDA Administrator's Find-
ings of December 31, 1975 based upon that FES, and authorization by the Congress have already
established "the need for a demonstration-scale facility (CRBRP) to test the feasibility of liquid
metal fast breeder reactors when operated as part of the power generation facilities of an elec-
tric utility system, including its timing and objectives. This position is supported by the
Nuclear Regulatory Commission's Memorandum and Order dated August 27, 1976, pertaining to the
admissibility in this c n e of NRDC Contentions 10 and 11. The Commission's Order directed that
the following considerations are relevant to this proceeding:

(1) The likelihood that the proposed CRCC project will meet its objectives within the LMFBR
program--a " benefit" in the NEPA cost / benefit balance.

(2) Alternatives for meeting the objectives--tc be evaluated in terms of the objectives defined
in the ERDA impact statement.

(3) Alternative sites outside the TVA service area.

The staff attemptcd to address some of thace matters in the DES and has expanded its discussion
in the FES to reflect the concerns espoused by the NRDC and by the Commission's ruling.

11.9 ALTERNATIVES

11.9.1 Altern Rive Energy Son ces (EP, A-91; GEI, A-47; NRDC, A-00, 61)

The principal purpose of the CRBRP is to demonstrate a specific new energy concept rather than
to provide < ;ectrical power; consequently, this statement considers only alternatives permitting
attainment of that objective. Alternatives to the LMFBR concept are described in ERDA'; WFBR
Program FES (WASH-1535, Sec 6 and ERDA-1535, Sec F-1).

11.9.2 Alternatives to the CRBRP (NRDC, A-60, 61)

The " deficiencies" noted by NRDC with respect to discussions in the DES concerning altenatives
to the LMFBR program and the CRBP demonstration are essentially the same as those submitted in
its Contentions 10 and 11 as intervenors in these proceedings. Follewing a series of hearings i.
1976 before the cognizant Atomic Safety and Licensing Board (ASLB), the Atomic Sa'ety and Licen-
sing Appeal Board (ASLAB), and the Nuclear Regulatory Comission, the Commission issued a Memo-
randum and Order on August 27, 1976, directing that the following be assumed as established by
the FES on the LMFBR program (ERDA-1535) and associated processes:

"a. The need for a liquid metal fast breeder program, including its objectives,
structure and timing;

b. The need for a demonstration-scale facility to test the feasibility of l' quid
metal fast breeder reactors when operated as part of the power generation
facilities of an electric utility system, including its timing and objectives."

In so directing the further conduct of this proceedirg. the Connission recognized that ERDA
is the agency with the primary responsibility, under tne Energy Reorganization Act, for energy
research and develo,7ent programs and that ERDA's impact statement "is dispositive of the issue
of need in this proceeding." The Comission therefore concluded that "its licensing process must
be tailored in this case to avoid the Comission's substituting its judgement for that of ERDA
with respect to the broad planning decisions embodied in the LMFBR statement" (ERDA-1535).

However, the Commission's Order air stated that " matters of greater specificity, such as selec-
tion of the Clinch River site and reactor design involve implenentation of planning decisions,"
and hence are cognizable in this proceeding. Consideration could be given to the " specifics of
the project's design and siting," as well as to " alternative modes to meet the established need."
The Commission therefore directed that the following are relevant to this proceeding:

(1, The likelihood that the proposed project will meet its objectives within the
LMFBR program--a " benefit" in the NEPA cost / benefit balance.
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(2) Alternatives for meeting the objectives--to be evaluated in terms of the objectives
defined in the ERDA impact statement.

(3) Alternative sites outside the TVA service area.

Accordingly, the staff has expanded the DES discussion of these matters in the FES. In doing so,
the staff has observed the general principle indicated by the board that " consideration of alter-
natives need go no further than to establish whether or not substantially better alternatives are
likely to be available." The staff has also noted the Commission's judrent that this agency
does not need to determine that CRBR is the "best" or " optimal" alternative, but only that the
applicant's preferred approach is " reasonable."

11.9.3 Sites With More Favorable X/Q Values (NRDC, A-61)

ine staft agrees that atmospheric. dispersion conditions over the southern Applachians s e
generally not as favorable as those in other areas of the country. The CRBRP site arec is also
smaller than potential sites at numerous locations. Consequently, there is no doubt that a site
with a more favorable X/Q value could te located. However, the effects of poor dispersion condi-
tions at most sites, including the proposed Clinch River site, can be compensated by plant design
features to assure that dvses from normal and accidental releases of radioactivity are not an

unacceptable hazard to the health and safety of the public.

11.9.4 Sites v Hanford, Idaho, and Nevada (NRDC, A-61)

These alternative sites are considered in Section 9.2 of the FES.

11.9.5 Co-Location with Fuel Cycle Facilities (EPA, A-20 A-21; NRDC, A-61)

Co-locating the CRBRP with other fuel facilities might have a small advantage in the convenience
of the security measures taken during trans;,ortation, and a small effect on the probability of
accidents during transportation. Since a reprocessing plant is proposed in the Oak Ridge area,
the CRBR site is probably well selected with <espect to this consideration, but it does not appear
to have been a major factor in the choict . The staff did not consider the combined center alter-
nate since the CRBRP is a single demonstration plant for which there would be little incentive to
construct and operate fuel cycle facilities solely for its service.

The co-location concept, as discussed ;n NUREG-0001, Nuclear Energy Center Site Survey-1975, is
the location of one reprocess'ng facility and ora matching mixed oxide fuel fabrication plant
on the same site. The same document uses the term " combined centers" for the situation in which
reactors are also included. NUREG-0001 considered LMFBR's as a later " phase-in" at a nuclear
energy center when the techn': logy is sufficiently develorad. The conclusion of that study was
that tnere is no decided advantage to either co-locate or not co-locate.

11.9.6 Underground Sites (NRDC, A-61)

The staff position regarding underground siting has not changed significantly since publication,
in July 1973. of WASH 1250 ("The Safety of NJclear Power Reactors (Light bater Cooled) and Related
Facilities"). It was stated at page 8-34 of that document that, "From the information thus far
available. .the AEC has found little tecMical basis for encouraging the general use of under-
ground siting. The weight of evidence curr ently suggests that underground siting: (a) b- nec-
essary features (e.g. , penetrations) which tend to offset the presumed containmW ouvantages,
(b) would add significantly to the costs of nuclear power plants, (c) requi es extensive and
costly R&D for unresolved engineering problems, and (d) does not offer a general solution to sit-
ing prcblems in the U.S. '

No engineering design currently exists for a large underground nuclear power plant in the U.S.
While there have been a number of conceptual studies of the feasibility of locating nuclear power
plants underground, analysis of the advantages and disadvantages as well as the treatrent of
increased costs have been very generalized.

Generic problems associated with the underground concept are:

1. Flooding potential.

2. Potential hazards to on-sita personnel related to closing ventilation and access
shaf ts during time of off-nomal operation.
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3. Design and cost of closure systems to seal large access shafts or tunnels in order
to provide adequate contal7nent.

4 Difficult maintainability and inspectability of components in confined areas, especially
in vertical pipe runs.

5. High. pressure condenser design and operation, if located underground.

6. Increased static and thermal loads on long piping systems to the surface.

7. Licensing difficulties and delays which can be expected to accompany any first design-
of-class and particularly those associated with such a radical departure from existing
plants; also guides and standards for an underground plant do not exist. Methods of
satisfactory demonstration of stability and safety of the enclosing cavity would Fave
to be developed for licensing assurance.

8. Cost and time for extensive underground site exploration.

9. Increased risk of accidents during fuel-handling operations.

Most of the generic problems probably could be overcome given sufficient time and money. Develop-
ment time for an engineering design for placing this, or ary other large plant, underground would
be great. Addad t, this would be the time reqcired to validate the site, and the time equired
for excavation of the underground cavities. Licensing delay time would be considerable. hese
activities combined would increase the period required for plant completion by a minimum ot ~
years, assuming the site is acceptable and a feasible design is attainable, both of which are in
some doubt. Consequently, undergrounding the demonstration plant is not an alternative which
would permit operation in a timely manner to achieve its objectives within the LMFBR program.

Early in 1975 a study was initiated by the NRC to obtain authoritative answers to generic ques-
tions associated with the underground siting concept. This confirmatory research is being con-
ducted under contract at the Sandia Laboratories, Albuquerque, New Mexico. In the course of
evaluating the concept and specifying needed research, the staff has tried to objectively evalu-
ate the proposed advantages and disadvantages postulated for the concept. Also, alternative
methods of obtaining the same advantages, but in surface mounted plants, will be examined for
cost and quality comparisons. This study is expected to be completed early in 1977. Development
of detailed cost estimates and operation and safety analyses based on reference plant designs
turned out to be beyond the scope of the present study; their need will be reevaluated on the
basis of recommendations in the final report.

11.9.7 Cooling Tower Arrangement (FMC, A-97, Item 24)

In the judgment of the staff, the proposed lineer cell array of two parallel mechanical draft
cooling towers is environmentally acceptable. If the applicant decides to propose a circular
array, the environmental effects of its operation would probab' < Se found acceptable; however,
the design data submitted with the changed configuration would be examined to assure that this
judgement is correct.

11.9.8 Corrections in Table 9.5 (ERDA, A-14)

Drift deposition rates expressed in Table 5 represent the maximum amount of drift deposition
per acre over a one month period of time for all one-acre sections within a 360 circumference
and a 50-mile distance of the CRBRP cooling towers. Entrainment estimates are now consistent
with those of Section 5.3.1.2.

11.9.9 Thermal Effects at the Discharge (OR, A-41, Item 31)

The staff's apinion is that temperature at the discharge would not be a problem (see 11.5.9).
Relatively high pumping costs would be required under the multi-port mode in order to achieve
the same jet velocity (and mixing) as under the single-port mode with fewer and larger openings.
These pumping costs would be in addition to the $4000 incremental cost for the multi-port design
and these additional costs are not justified in view of the minimal impact expected with the
proposed system.
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11.9.10 Ease of Monitoring (TN, A-26)

Site selection is based on the evaluation and balancing of a number of factors, of which ease of
monitoring is a minor consideration. The staff does not expect that the applicant would be unable
to carry out all monitoringkrequired at the Clinch River site.

11.9.11 Proximity to the Gaseous Diffusion Plant and ORdL (NRDC, A-62)

The Oak Ridge Gaseous Diffusion Plant is about 3 miles NNW from the CRBRP; Oak Ridge National
Laboratory is about 4 miles ENE from CRCRP. Both of these fa ilities are ERDA-controlled; ERDA
also has lead responsibility for CRBRP. Activities at the Oak Ridge reservation are under the
control of ERDA; long range land-use planning and selection of sites for future actNities are
governed by official ERDA procedures and instructions. In accordance with such requirements,
consideration will be given by ERDA to potential impacts on CRBRP operation as well as on opera-
tion of other ERDA facilities. Therefore, as a CRBRP " applicant". LKDA appears to have sufficient
authority to control activities at and near the CRSRP site.

The NRC staff, in the course of its radiological safety review for CRBRP, requires that calculated
radiological consequences of postulated accidents be evaluated and, in accordance with 10 CFR
Part 100, necessary protective measures be identified and assessed for the area within the CRBRP
Low Population Zone (LPZ). Furthemore, it has been the staff practice to also consider the
need, if any, for protective measures beyond the LPZ on a case-by-case basis. In this regard,
evacuation is only cne aspect of emergency planning; other measures are available and may be
implemented dependent on the existing situation. It must also be recognized that due to the
nature of operations at the gaseous diffusion plant and other Oak Ridge facilities, there are
existing plans and facilities for coping with emergencies, such as a release of toxic material
for example; therefore, consideration for mitigating any impact on the operation of such facili-
ties due to postulated accidents has been included.

Nonetheless, bred on our past practice, it is our present opinion that CRBRP conformance with
Part 100 dose guidelines and their equivalent will provide reasonable assurance that the conse-
quences beyond the LPZ due to po!Lulated accidents at CRBRP will not necessarily result in long-
term evacuation. These matters are receiving attention in tne course of the staff safety review
and our conclusions will be documented in the staff's safety evaluation report.

11.10 EVALUATION OF THE PROPOSED ACTION

11.10.1 Risks Associated with Accidental Radiation Exposure (NRDC. A-62)

See the staff's response in dection 11.7.1.

11.10.2 Health Consequences (NRDC, A-62)

NPDC's comment implies that health consequences dua to radiation from the CRBRP should be included
among the costs weighed against the benefits of the proposed action. As indicated in ll.F.32, the
staff feels that a prespntation e' 'lative impact (i.e., comparison with natural background radi-
ation} is sufficient.
11.10.3 Alternative Development of Site (OR, A-38. Item B)

The " loss of taxes to the city as a result of the Site being developed as the CRBRP Site" are not
loss of present real taxes, but loss of speculated future taxes. Since this is not an actual loss,
the staff has not factored it into the analysis. The property has been owned by the U.S. Gou rn-
ment for many years.

11.10.4 Complemntary Uses of Site (OR, A-38, Item B)

Under 10 CFR 5100.3 (a) and the decision of the Appeal Board in the ian Onofre proceedings
(ALAB-308), the applicants must exercise total control over the entire exclusion area Except thosa
portions which are traversed by " passageways" (including waterways such as the Clinch River). To

the staff's knowledge, the applicants do not intend to pemit complementary uses of land within
the exclusion area.

11.10.5 Public Uses of " Restricted Area" (OR, A-38 Item 39)

ine river within the exclusion area would be available for public uses except under emergency
conditions. As described in 10 CFR 100.3, " exclusion area" means that area surrounding the
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reactor, in which the licensee has the authority to detemine all activities, including exclusion
or removal of personnel and property from the area. This area may be traversed by a highway,
railroad or waterway, provided these are not so close to the facility as to interfere with nomal
operations of the facility, and provided appropriate and effective arrangements are made to
control traffic cn the highway, railroad or waterway, in case of emergency, to protect the public
health and safety... Activities unrelated to operetion of the reactor may be permitted in an
exclusion area under appropriate limitations, provided that no significant hazard to the public
health and safety will result."

11.10.6 Decommissioning (NRDC, A-63)

NRDC states that it considers the discussion of decommissioning (in Section 10.2.4) inadequate .
for the reasons outlined in its Contentien 14, which is reproduced on pages A-84 and A-85. The
technical statements in the contention and the staff's responses are as follows:

Coment : A recent report "Decomissioning of Nuclear Reactors" by N.Y. PIRG indicates that (with
Ehe exceptica of the Elk River reactor) the isolation period following decommissioning of pcwer
reactors has been based on the time required for Co-60 to decay to safe levels. Harwood, et al.
believe that the pravious analyses are in error because they underestimate the significance of
radionuclide Ni-59.

Response: The isolation period has been indicated in the decommissioning plans for only three
reactors. Piqua, Hallam and Bonus, which were entombed. Decommissioned reactors which have been
placed in a moth-balled status (Protective Storage) will remain in protective storage until the
radioactivity is at a level acceptable for release to unrestricted access. Radioactivity decay
and/or component removal will determine the time involved before unrestricted access to the
facility can be allowed. The analysis of those reactors in which an isolation period was indi-
cated did consider long-lived isetcpes including Ni-53 (92-year half-life). In the Piqua decom-
missioning report (Al AEC 12832 April 1,1970), Ni-59 inventory was detemined to be about 1% of
the Ni-53 inventory. The amount of Ni-59 in the Hallam and Bonus facilities would also be about
1% of the Ni-63 inventory. For these three entombed reactors, the controlling long-lived isotope
was Ni-63, which was analyzed in the decomissioning reports.

C_omment: The time period for Ni-59 to decay to safe levels is estimated by Harwood, et al. for
LWR to be at least 1.5 million years. The economic and societal implications of this 1.5 million
year decay period are at present unknown.

Reponse: The estimates by Harwood et al. as to the direct radiation effect of Ni-59 in a decom-
missioned reactor are too high by at least two orders of magnitude. The assumption that control
of a reactor site would have to exist for !.5 million year; is not realistic because a licensee
would logically be able to teminate the maintenance and surveillance of the site in 100 to 150
years for one of the two following reasons:

a) The remaining radioactive material (Ni-59, Ni-63 and C-14) which may be above levels accept-
able for release to unrestricted access could be easily removed to a more desirable location
(waste burial ground) because high level gama isotopes (Co-60, Fe-55) would have decayed to
levels which would allow their removal without remote handling operations.

b) All remaining radioactive material may have decayed to a level acceptable for release to
unrestricted access.

Comment: petitioner believes the NRC must systematically analyze all neutron activatir oroducts
that may be produced in the proposed CRBR to detemine the potential isolation period ig

decomissioning, and then provide a comprehensive analysis of the costs (both economic m
etal) of deconmissioning.

Response: The staff conducts a preliminary environmental analysis of decommissioning costs and
liipacts at the time of an application for a reactor construction pemit or operating license. A
detailed environmental analysis will be perfomed when the applicant submits specific decomis-
sioning plans. In addition, as explained above, the facility must meet radioactivity levels
acceptable for release to unrestricted access prior to temination of a license. This acceptable
level may be reached by radioactive decay or by removal of selected components after high level
gamma emitters have decayed.
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11.10.7 Achieving CRSRP Objectives (NRDC A-63)

The staff's views concerning the likelihood that the CRBRP will meet its objectives are pre-
sented in Chapter 8.

11.10.8 Payroll 1991-2013 (EP A-91)

CRBRP payroll is estimated in ER Section 8.2.2.1 for the years 1975 through 2013. The estimated
salary for 1991 through 2013 is expected to total $100 million,

11.10.9 Cost Estimates (EP, A-91)

The cost estimate for the CRSRP has been revised in Section 10.4.2.2 to a project total of $1950.4
million. Capital cost information for comnercial LMFBR reactors is provided in WASH-1535, Sec 11
and ERDA-1535, Sec III F.2.

11.10.10 Benefit Cost Balooce '(EP, A-91)

The staff takes a conservative view in balancing benefits and costs. Since the amount of in-lieu-
of-tax payTnents has not been determined at this time, and if it should eventually be lower than
the sum of any increase in costs #or local services, the possibility for an unfavorable benefit-
ccst ratto does exist for the local area. The applicant is aware of that possibility and plans
to consider compensating assistance to local entities (see Appendix F).

For the nation at large, the staff finds a favorable benefit-cost balance (Section 10.4.3).

11.11 APPENDIX D - ENVIRONMENTAL EFFECTS OF THE CRBRP FUEL CYCLE AND TRANSPORTATION
OF RADI0 ACTIVE MATERIALS

11.11.1 Individual Doses From Fuel Cycle Effluents (ERDA, A-14)

The staff agrees that doses for fuel fabrication and fuel reprocessing plants listed in DES
Table 3 are too low by a factor of 103 and t'iat an error in dose due to transportation was made
in the earlier calculations. Corrections have been made in the FES. The revised values, how-
ever, are still insignificant with respect to overall impact and do not alter the conclusions.

11.11.2 Population Doses from Fuel Cycle Effluents (ERDA, A-14)

The staff has reviewed and reaffirms its assumptions and calculations derived for the values
listed in Table 4, and as further qualified in the footnotes.

11.11.3 Basis for Estimates Used in Tables of Appendix D (NRDC, A-63, 64)

The NDC comment raised the concern, as referenced and contained in Contention 9 of their conten-
tions filed with their petition to intervene, that scaling down the assessment of fuel cycle
impacts in the LMFBR FES does not provide a proper oasis for fuel cycle impacts related to the
CRBRP, and was therefore inappropriate in the staff's DES. In this FES, the staff has not relied
upon a scaling down of the impacts in the LMFBR FES but instead has considered the designs and
irradiation characteristics of the proposed fuels, noting the significant differences ei compared
to LWR fuels. Using this information, the staff estimated on a prorata basis the likely quanti-
ties of effluents released from fuel cycie facilities to the environment which would be attribu-
table to operation of the CRBRP.

All values used in Table 2 can be considered as assumed since a fast reactor fuel reprocessing

plant has not yet been designed, much less constructed and operated. Enough is known, however,
about how such a plant would be built to provide estimates of its environmental impact, and, as
a consequence, the share of that impact attributable to a single fast reactor.

The reprocessing plant and fuel fabricatic plant for fast reactor fuels probably would be quite
similar to those derigned for LWR fuels, the primary adjustment beir.g to accormodate increased
fissile fuel content in the reprocessing plant's initial process steps. A secondary consider-
ation is the shift in the fission yield spectrum from the LWR because of the fast flux spectrum
in the fast reactor. As an example, the thermal fission yield for iodine-131 from plutonium-239
is 3.74 percent while the fast fission yield is 4.08 percent. ~ Y ulations of fission product
conterit in spent fuel, as, for example, by the ORIGEN computer ws. account for this difference
and for others such as the absorption cross-section of neutrons in uraniam-238.
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Another minor effect to be reccgnized is that at the very high burnups possible in the case of a
fast reactor, i.e., on the order of 100,000 megawatt-days per tonne, a significant amount of fuel
has been consumed. If a fuel core assembly contains 20 percent fissile plutonium, then one metric
tonne of that fuel would contain about 200,000 grams of fissile plutonium. One megawatt-day of
energy is roughly equivalent to one gram of plutonium. It follows that abcat one-half of the fis-
sile content or about ten percent of the total heavy metal content would be consumed at 100,000
megawatt-days per tonne burnup. The effect of this change is a need to replenish the fuel con-
sumed and a decrease in the processing throughput necessary at the reprocessing plant. Another
effect, of course, is the increased quantity of fission products per tonne of fuel which will
require extra shielding (or fewer assemblies) in casks for transport and, perhaps, for other
purposes.

Non-radioactive effluents from a fast fuel reprocessing plant or a fast fuel fabrication plant
would not be substantially different from light water reactor fuel plants. There would probably
be some increase in fluoride released because of its probable use in dissolving fast fuel cores,
although other chemicals such as hydriodic acid are being tested. Most of the non-radioactive
ef fluents are the result of auxiliary systems, such as steam boilers, comon to any kind of
plant.

The share of the reprocessing or fabrication plant which can be ascribed to the single CRBRP is
based on the fraction of the total fuel treated by the plant. For reprocessing this is 6.5/1500;

for fabrication it is 2.2/755 (mixed oxide) and 4.3/745 (uranium oxide). The 6.5 tonne is the
mass of fuel, both core and blanket, expected to be discharged .' rom the CRBRP each year for
reprocessing. The 1500 tonnes is the similar mass considered for the LEFBR programatic FES
(WASH-1535). The other ratios are the parallel values for the fabrication lants. In each
instance of a natural resource use identified in Table 2 of Appendix D, where the staff agrees
with the values shown in WASH-1535, the direct ratios above were used to cbtain the values in

Table 2. In all other instances the values were adjusted by the staff to accormodate some dif-
ference between WASH-1535 and the staff's own evaluations.

Land

About 300 acres of land out of 2000 acres might be disturbed at a reprocessing site and about 80
acres out of 1000 acres at a fabrication site. Although the intent of Ccrnission regulations is
clearly to avoid permanently conmitting any land, it has been conservatively assumed that a small
portion of the reprocessing site, viz. the plant containing radioactive cells, is not sufficiently
decontaminated to release the land (50 acre:) for unrestricted use. By far the greatest amount
of land which would be permanently comitted as a result of the CRBRP operation would be that
used for waste disposal. The main contributors to this land use are the low-level waste burial
grounds and the mill tailings. As indicated before, about 10 percent of the core discharge each
year (0.2 MT) must be replaced by fresh UO2 If a 40-year life is assumed, then 20 metric tons
of fuel will be needed, plus the original mass, or about 47 metric tons total. The Generic
Environmental Statement for Mixed Oxide fuel (GESMO) indicates about 0.0082 acres of tallings per
metric tonne of uranium mined. On this basis about 0.4 acres of land would be permanently com-
mitted for tailings from the CRBRP. The burial of low level waste might add about another 0.1
acre; therefore, the committed land for fuel cycle waste would be about 0.5 acre.

Water

In the reprocessing plant water is discharged into both the air and water bodies. A large por-
tion of the water discharge is related to cooling. The LMFBR FES shows 1.4 million gallons of
water per day required for makeup; the AGNS FES supplement * shows about 4 million gallons per day.
When waste solidification is added, the water requirements at AGNS go to about 7.5 million gal-
lons per day. A fast reactor fuel reprocessing plant of identical throughput would regoire
additional cooling water because of the great burnup and consequent heat output in the high level
waste. We estimate this as 22 million gallons per day, of which about 90 percent, or 20 million
gallons, would be released to water bodies while the remaining would be released principally by
evaporation in a cooling tower.

4

Draf t Supplement No. I to the Final Environmental Statement for the Barnwell Nuclear Fuels Pl:nt,
Docket No. 50-332 U.S. Nuclear Regulatory Comission, NUREG-0082. June 1976.
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for the mixed oxide and uranium oxide plants we can accept the Westinghouse Recycle fuels Plant
Environmental Report (as reviewed for the DES [unput'lished)) and the LMFBR FES and ratio
accordingly.

Fossil Fuel

The staff has reexamined the basis for the DES values for electrical energy use in Table 2 and
agrees with it. WASH-1248 shows 115 MT coal /317 MW-hr equivalency or 0.363 MT coal /MW-hr. This
is a reasonable number. A constant ratio was used throughout the table.

Effluents-Chemicals

Information in WASH-1243 was used for hydrocarbons from reprocessing. Other non-radiological
effluents were estimated from p. I!!-5 and reliance on staff prepared environmental statements
for the appropriate type of plant. Hydrogen fluoride release was not estimated for the repro-
cessing plant as it may not be used and its impact would be insignificant when compared with the
uranium fabrication plant output.

For the mixed oxide fabricattori plant the staff has evaluated the environmental impact of the
Recycle Fuels Plant, a 200 metric tonne per year plant proposed by the Westinghme Corporation.
We have used the staff's estimate from this evaluation. The data presented in Tables 3 through
7 follows largely from the work desr*ibed above.

Radioactivity Releases

Tc estimate the radioactive content of the CRBRP fuel, the ORIGEN isotope generatior computer
code was used. The LMFBR cross-section set was used, although for certain isotopes the fission
yields were " corrected" by using more recent data contained in " Compilation of % sion Product-

yields, Vallecitos Nuclear Center,1974," NED0-12154-1, by M. E. Meek and B. F. Rider, a compen-
dium of evaluated fission yield data.

9 was used for particulateIn the reprocessing plant a general decontamination factor of 10
releases, which includes most nuclides. Decontamination factors should be greater since filtra-
tion requirements of about 99.99 percent per filter or greater can be expected. For the specific
nuclides, tritium, carbon-14, krypton-85, iodine-129, iodine-131, ruthenium-103, and ruthenium-
106, estimates were based on the staf f evaluations of the Barnwell Nuclear Fuels Plant operation
as proposed by Allied General Nuclear Services, Inc. Ten percent of the tritium is estimated as
retained in the fuel. The staff is aware of current development work at the Oak Ridge National
Laboratory on methods for collecting and retaining tritium, krypton-85, iodines, and carbon-14.
It could develop that these systems are actually tested at full scale or near full scale in a hot
pilot plant at ORNL. Although the development work prognosis indicates good collection effi-
ciencies for each of the isotopes, we recognize that the nature of start-up, initial, and testing
operations may result in decreased decontamination factors. Therefore, we have applied s6me
credit for improved decontamination performance, but not to the extent of what might be predicted
for later demonstrated performance.

Our estimated imprevements in decontanination factors are: tritium (2), krypton-85 (10),
iodines (25), and carbon-14 (10).

The Recycle Fuels Plant evaluation was used for the mixed oxide releases, as was done for the
non-radiological releases.

11.11.4 Radiological Consequences of Fuel Transportation (PMC, A-98, Item 2f,)

The staff, in reviewing PSAR Section 9.l.4.1, noted the applicant's remarks that " .After spent
fuel has decayed for s100 days in the EVST, it may be loaded into the spent fuel shipping cask.
Control, radial shield, and some low-power blanket assemblies can be shipped of fsite before the
100-day cooling period, but fuel and high-power blanket assemblies are held until they decay to
s6 kw or less. The spent fuel shipping cask is designed for a maximum heat load of 26 kw and a
maximum single fuel assembly heat load of 6 kw. " and, " . Spent fuel assemblies to be loaded
in the cask are transferred in sodium filled CCP's (core component pots) from the EVST to the fuel
handling cell (FHC) by the ex-vessel transfer machine. In the FHC, they are stored temporarily
in a ten-position sodium-filled spent fuel storage tank. The assemblies are removed, one at a
time, from the storage tank by a gas cooling grapple, the exterior is dimensionally and visually
examined if desired, and residual sodium is drained prior to loading.- n r3 9
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"The spent fuel shipping cask (SFSC) is brought on site by a special railroad car. The cask is
removed from the railroad car, lowered down a shaft onto a transpert dolly by the Reactor Service
Building Crane, and the outer containment shipping cover removed. The dolly moves the cask under
the fuel handling cell floor, where it is sealed to the bottom of the cell. An access plug in
the floor of the cell is removed by an in-cell crane, and up to nine assemblies are loaded in the
case. The cask is then decoupled from the FHC, the shipping cover is reinstalled, the cask is
removed from the FHC shaft, loaded onto the rail car and checked for radioactive contamination
prior to shipment.. ."

The staff agrees that the information noted would lead to further reduction in the estimated
transportation doses to transportation workers and the general population along the transporta-
tion rc.utes. However, in the staff's independent evaluation, greater emphasis was placed on the
fuel shipping casks' maximum heat load design and assumptions of fuel assembly heat loads thereby
requiring a larger number of shipments per year (i.e. , a more conservative approach) in the
analysis. The resulting data indicate that an insignificant impact would accrue from the shipments.

11.11.5 Coolant for Fuel Transport Casks (EPA, A-17, Item 2 (4))

Appendix D describes the performance conditions to be met in transporting radioactive materials
associated with the CRBRP fuel cycie. All shipments would adhere to 49 CFR 170-179 requirements
so that the standards for external radiation levels, temperature, pressure and containment are
met.

Identification of specific coolant medium to be used in spent fuel has not been established yet.
It has been indicated, however, in the applicant's PSAR Section 9.1, that the AMC0 LMFBR spent
fuel shipping cask will be utilized. This cask would use Dowtherm A as the coolant. Al te rn a-
tive coolants, however, are also under investigation. Even if the cooling medium is subsequently
changed, the environmental assessment in the DES would not be affected.

11.12 APPENDIX E - SAFEGUARDS RELATED TO THE CRERP FUEL CYCLE AND TRANSPORTATION OF
RADI0 ACTIVE MATERIALS

11.12.1 Plutonium Accountability (ECNP, A-46 Item 11)

ECNP's conment concerning the reference on DES page E-17 to plutonium accountability reads as
follows: "It is difficult to conceive of how safeguards can be effective if measurement uncer-
tainty can be as high as 1% for any plant process.'

The overall safeguards program is made up of a number of diverse and redundant systems which,
when Conbined, are designed to provide a high degree of protection against the theft or diversion
of plutonium and highly enriched uranium. These activities fall into two broad categories: phys-
ical security and material control. Physical security--including physical barriers, intrusion
alarms, and armed guards--provides the first line of safeguards protection. Material control--
comprised of access controls, containment, and material accounting--reinforce the protection pro-
vided by physical security measures and provides a quantitative basis for material accountability.
Material control measures are especially effective against internal diversion where the partici-
pants have authorized passage through barriers and access to material in the normal course of
business.

The material accounting system can CN r and detect, but not prevent, the theft or diversion of
material. The accounting system shoala be capable of continuously tracking the location and the
movement of all discrete items and containers of SNM cn inventory and of monitoring the in-
process inventory for indications of diversion. Through shipper-receiver comparisons, data moni-
toring programs, and periodic physical inventory checks, the accounting system provides po.itive
assurance that SNM indeed present. Should a significant loss of material occur, the system
should be capable of identifying the general location and the quantity of material involvei. The
accounting system provides backup detection capability for theft and diversion which circt nvent
detection capabilities provided by physical security and other material control measures. Inter-
nal audits are directed to assuring that records have not been falsified.

All physical measurements are subject to measurement uncertainty. The 1% uncertainty referenced
in the coment is specified in the regulations as a limit value for one type of plant over a
single inved ory period. Materials in most fuel cycle plants are controlled within a 0.5% limit
for measurement uncertainty. Because these errors tend to randomize over time, the cumulo uve
uncertainty for a number of inventory periods will be less than the percentage limit specified
for a single period. Nevertheless, reliance cannot be placed solely on material accounting to
detect theft and diversion because the effectiveness of the system is limited by timeliness and
measurement uncertainties. Accordingly, NRC requires in-oepth protection systems to prevent,
deter, detect, and defeat any attempt to illicitly remove nuclear material from facilities. ,a
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(Additional responses to comments on safeguards are in Section 11.7.
For convenience of the reader, the bulk of the discussion in DES
Appendix E has been moved to Section 7.3 in the FES.)

11.13 OTHER CONSIDERATIONS AND CHANGES

Mechanical errors in publishing the draft have been corrected in this final environmental state-
ment without explanation. Most of the draf t information requiring minor changes as a result of
ER Amendment VI (April 2, 1976) also has been changed in the FES without explanation. Other
considerations and changes appearing in the FES are identified below in the order of their
occurrence in the draf t.

Sumary and Conclusions 2 - The last paragraph has been modified, showing th2 use of two cooling
towers instead of one and lower water use in accordance with Sections 3.3. and 3.4.

Sumary and Conclusions 3(d), Section 5.1 and Section 10.1.1.4 - The re'erence to security
restrictions has been removed based upon TVA's practice of unlimited access to all areas outside
the plant fence during operation. Access during construction would be limited by construction
activity.

Sumary and Conclusions 3(h) - The change reflects the fact that transmission line structures
installed for the project would not be visible offsite.

Summary and Conclusions 3(k) and related part of Table 10.4 - The reference to copper, iron and
suspended solids was deleted because the staff believes that chemicals will cause no problem
under the revised plant operation identified in Sections 3.3 and 3.4.

Section 3.3 - The section was changed, reflecting smaller water requiremsnts.

Section 3.4 - Section 3.4.1 was changed, reflecting the use of two cooling towers instead of one.

Section 3.4.2 was changed according to a change in design of the intake structure. Section 3.4.3
was changed, reflecting the use of a discharge at the present riverbank.

Section 3.6 - The last four columns of Table 3.5 were deleted since chemical plumes would be much
smaller than originally projected.

Section 4.1 - The applicant provided NRC (Buhl, September 24,1976) with infonnation concerning
an on-site quarry which may be developed and describing the expected environmental impacts.
Accordingly, the staff has considered this informaticn and incorporated appropriate changes in
Sections 4.1, 4.2, 4.3, 4.4, 4.6, 10.4 and the Sumary and Conclusions.

Section 4.2.1, Paragraph 3 - The possibility of onsite garbage disposal has been added.

Section 5.4.1 - The text is changed, reflecting no adverse chemical impacts with or without
riverflow.

Section 6.1.3 - Changes reflect meteorological infomation in the amended ER.

Section 6.1 and 6.2 - Since issue of the draft statement the applicant has further analyzed the
projected socioeconomic effects of project construction and operation. The results were pre-
sented as material added to Chapter 8 of the ER, including a new Appendix C, and were part of ER
Amendment VI. The staff reviewed the additional analvsis W has revised its discussions of
socioeconomic impacts in Sections 4.5 and 5.4. Allowing for the possibility that there may be
differences between the CRBRP project and other ERDA Oak Ridge projects in regard to in-movers,
for example, and desiring to establish a factual basis rather than a conjectural basis for any
possible differences, the staff recomends that the applicant undertake a socioeconomic monitor-
ing program daring the construction and demonstration phases. Tne staf f recommendations for such
a program consist of Sections 6.1.6 and 6.2.6, added to the statement.

Section 7.1 - This section regarding environmental effects of postulated plant accidents has been
modified to recognize progress in the continuing safety review which is proceeding in parallel
with the environmental review.

Section 7.3 - For clarification of NRC safeguards considerations, the discussion in this section
now includes most of the material that was in Appendix E of the DES.
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Chapter 8 - In recognition of tne Atomic Safety and Licensir g Board's (ASLB) Order regarding
NRDC's restated Contention 10, dated October 5, 1976, this chapter has been modified to include
further consideration of "the likelihood that the proposed CRBR project will meet its objectives
within the LMFBR program" in a timely fashion. Also in this chapter is an evaluation of alter-
native design features.

Section 9.2 - Also in recognition of the AStB's Order dated October 5,1976, this section bas
been modified to include consideration of alternative sites on TVA-owned land outside of TVA's
power system and on land in the custody of ERDA other than the Oak Ridge Peservation.

Section 9.4.1, Paragraph 3 - The staff added a recommendation for a circular array mechanical
draf t cooling tower system, with its slight environmental advantage over the linear array, in
the event that the cost of both systems should tu about the same, as indicated by the amended
Table 9.5.

Appendix D - The discussion and data have been revised by the staff in the courst of its pre-
naring responses to connents on the DES.

Appendix E For clarification of the safeguards discussion, most of the DES mat? rial in this
appendix has been shifted to Section 7.3.

Appendices added are the following:

Appendix F - Letter to NRC from ERDA dated April 9, 1976, regarding ERDA's authority
to make in-lieu-of-tax payments to local entities.

Appendix G - Letter to NRC from ERDA dated September 10, 1976, concerning the need
for monitoring socioeconomic impacts of the CRBRP.

Appendix H - Draft EPA Pennit No. TN 0028801, " Authorization To Discharge Under
the National Pollutant Discharge Elimination System."

Appendix I - Letter to Mr. Lochlin W. Caffey, Director, Clinch River Breeder Reactor
Project Office, from NRC dated May 6, 1976, regarding the CRBR oesign.

.
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DEPARTMENT OF HEALTH, EDUCATION AND WELFARE (HEW) A-8
DEPARTHENT OF HOUSING AND URBAN DEVELOPMENT (HUD) A-9
DEPARTMENT OF-INTERIOR (D01) A-10
DEPARTMENT OF TRAliSPORTATION (DOT) A-12
ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION (ERDA) A-12
ENVIRONMENTAL PROTECTION AGENCY (EPA) A-15
FEDERAL POWER COMMISSION (FPC) A-23
STATE OF NORTH CAROLINA (NC) A-24
STATE OF TENNESSEE (TN) A-24
ANDERSON COUNTY, TN (AC) A-30
ROANE COUNT). TN (RC) A-31
CITY OF OAK RIDGE, TN (OR) A-35
EAST TENNESSEE DEVELOPMENT DISTRICT (ETDD) A-42
CONCERNED CALIF'*NIANS (CC) A-44
ENVIRONMENTAL LuALITION ON NUCLEAR POWER (ECNP) A-45
GE0 THERMAL ENERGY INSTITUTE (GEI) A-47
NATURAL RESOURCES DEFENSE COUNCIL, INC., ET AL. (NRDC) A-48
MR. BRAD NEFF (BN) A-85
DR. EDWARD PASSERINI (EP) A-91
PROJECT MANAGEMENT CORPORATION (PMC) A-92
MS. DEBORAH 0. HURWITT (DH) A-101
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UNITED STATES CEPARTMENT OF AGRICULTURE
Advisory C'ancil sol ccm.stavancm srmvice

On Historic Preservation 561 U. S. Courthouse. Nashville. Tennessee 37203

a cn D N005s ye

/ fh Mr. B. J. Youngblood, Chief
7 ad I Environmental Projects Cranch 2M "

Mr. B. J. Ycun@looi, Chief W'n , ' O' ;NO * L Division of Site Safety and [O*839" -

Environmental Ar<alysis
,,,,1 * Q w C U. S. Oclear Regulatory Comission 1.2.vircreental Projects 3 ranch 2 "A

q Division cf Site Safety and hvirorcental Analysis 'd ' ' " (/ Washington, D. C. 20555 U'4U.a. Eclear Regulatcry Ccemission /. b'" Washirfton, O.C. 20555 C) [ Dear Mr. Youngblood:sgcw~

rear Mr. Your41 cod: Your letter of February 11. 1976 to Paul M. Howard Soil Conservation
Service, transmit ted for corsnent the draf t environmental statement '

Rann you fcr your request of Februa:y 11,1)X far crents on the for the Clinch R aer Bre3 der Reactor Plant.
p -) ent Srzental state ~ent f0r tr.e C11r.ch River Breader Reactcr Plant
,-

Docket Mc. SC-337 Pt.rsuant tc om responsibilities under 5ectick We have reviewed the draft statement and offer the following coments
IC2(2)(C; cf the I;aticnal Envircr ental Pclicy Act of 19t:3 and the for your consiceratian:

Council's " Procedures fcr the Prctecticn cf His toric ar.d Cultaal, _ . .

Properties" (36 C.F.R. Fart 600), ve have det er iced tmt your draft 1. The soils (Soil Survey . Roane County. Tennessee) in the area of the
environmental statement ap; ears adequate concerning our area of proposed project are mainly clayey, rolling to hilly (Talbott. Colbert.
interest, and we have no further corrents tc =ase. Clarkville. stony land. Upshur) with a narrow area along thd river of

a high water table soil (Wolfever) and a smal's area of Sequatchie.
ShMd you have any questions on these cocrents cr require any additional These soils would indicate mcderate to mostly severe limitations for
assistance, please centact Ernest R. iic,1z of the Adv1.scry Council sta" large buildings and roads. fiainly, because of slope, rock, shrink.
(2C2-25L-33dC). " swell potential, low bearing strength, and other factors. Core

drilling of the prcposed site would give additional soils and geologic
Sinc ely yours, information.

2. Permanent erosion conservation practices are discussed in the report
( )D %w including landscaping with no names or species:

J&iD. McDencty7 3
g' Director, Office of Beview (a) No mention in the report of t.3 need of temporary w letation ce

r and Ceepliance 0%er short time erosion control f * '' , .veistruction.*aw

o (b) h.e report states 228 acres of land would be disturbed during site
' ' preparation and construction activities including new transmission
r f T lines. Excessive erosion and sedimentation from the site during
}O) U ") construction would probably Pave an adverse environmental effects

on downstream (site is on the Clinch River) water quality, fish,
i{ } and aquatic resources.

'i

3. There is little prime farmland within the propesed area.
R 4. This project will have no adverse effect on SCS existing conservation

" systems, or any proposed projects.

|, I We appreciate the opportunity to review this draft environmental impact
U statement.

Sincerely, 17b3
b gy f eo the Coordinator of

7he ce..d u .. r.J,p,.J,.t . s ./ iAt Emscern e are=<h ef thr Fr4rrel Go.cr==c.s < A.,yd h ier As s et tate Conservationist Environmental Quality Activities
October 11, I164 to eduw the Preude.t e.J Cong en m ihr f r!J of Hatenc Perwesatwo.i
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DEPARTMENT OF THE ARMYp*=5
Umrto SYate s Dr PaHrur.t o. Ar,emut.vussa

50-539 %w
. - . . . , . . . . . .

. _ = = = . . . . . 50-537,_,s.....

m0 rematre. und, ,. u.
Atlante, Georgia 30309

.8400
March 25, 1976 CREP-W E2 F3 tyg

Q.N -

q ,/s
Mr. Paul Leed jg

Mr. B. J. Youngblood, Chief p j) w)
-

r g
Envirurcental Projects g s,f) ?

v
Environmental Projects Branch 2

* LS haclear Regalatery C<rzission ?Division of Site Safety and *y
Environmental Anelysis O Washington, DC 20555 N .J'

* w

LWashington,,D.C. 20555
' b/Nuclear Regulatory Commission

|.
YDest Mr. Isech: '

Dear Mr. Youngblood: Reference is made to our letter dated 9 Lcceber 1C :s.c. Mr. Joseph R.

The United States Forest Service, State and PriNte Castleman, Chief of wr Fermits Sec t ion, which c tn tained a limited nur.Ler
of suggested inclastons for the Dreit Envirorrental Staterent (LES) forForestry has reviewed the drait environmental stste-

ment covering c o n s t r u c t i co n of the Clinch River Breeder the Clinch River Breeder Reactor Plant (CR.df). At tha* ti e, the co-
Reactor Plant. Since this is a demonstration project a;plicants had not semitted an application for a Depar*: ent of the Amy

l'e rmit with detailed drawings describiry the prop sed actis ities in navi-and disturbance of forested land will be held to a
gable waters.minimum consistent with actual constructico needs, we

have no comments except en complinent you on the clacity
and contec. of the statement. We especially commen3 We are ocra in receipt cf the requir# application dated 1*. 2brary 1976.

the decision ta place in commerce all mersb atable wood Based on our review of the application and the DES, we sa'. it the following
products removed from the construction site and to additional information for inclusion in the Firal Luiro cental Statement
continue management of surrounding fcrested lands under (rgs):
the ERDA Oak Ridge Forest Management Program.

a. The LES and the Envirorrental Report (EP) do not in % de infor-
*

mation regarding the impact of increased ctswercial ravigation tratThank you for the opportucity to review and comment on
would be ger.erated during the constraction and operation of the proposedmV this good dratt EIS.
p la n t - Although Table 2.2-11 ( F the ER indicates the t.se c f the Clinch
kiver for recreational and cuirnercial navig,1 tion fran 1966 throcgh 1972,Sincerely, 7..- it irakes no reference to increased Large traffic resalting fra plant

N / ' ' ' b' }'I'/ { //) '

construction and cperation. This increased creercial barge traffic
;I jh 4 / ',/ VM constitutes an i.Tpact that should be addressed in the TES.

-

10BERT K. D0DSON
Area Environme-tal Coordinator b. The Lepart:nen . of the Army Pemit applica'io i, as . ell as theId .

LLS arad ER, do nct indicate the types of ccmadities cr eq.1; rent that
Copy: State Forester, Tenn. would be transported c.ver r.avigable waten ay s. This inf r ation should

he provided in the FLS, including any special t a-dling, sa fe ty r eqJ tre-
nents or precactioris r+> lated thereto.

c. hhat impact wo213 closare cf t.se wa t e rwa., t o c r. . rc ia l na v iga t io 1
ha se on operation of the B reeder P.eactor Flant?

% j

N p03

MbN

3a9a \s /--
,

4 - .n

I
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[jmx OEPARTMENT OF THE ARMY

2 2 FAR 1575 $ .

o~o r* r a D'v'mo~ coa-s or t~ci~t s =s
'

ORNOP W
- ) * O eos '5 s

Kr. Paul Leech / cr~ci .~a n em 4sa si

The ER (see Section 4.1.2.3) adeqately describes t'e aqatic life of the
Clinch River in the vicinity of the plant site aM adeq.ately assesses
the probable impact of dredging and fir .g o, these resources. We, the-e-
f ffer no additional information regardt.g the impact of these pir,c g guni,,, Q,
If you have further questions or desire to discuss the above 1:forsation La Nuclear Regulatory Conaission

ATIN . ";. Pai.11 H. Leech, Project Managermore detail, please advise.
washington.,oc 20555

Sincerely yours.

Dear Mr. Leech:

HE.NRY J. MTCH our Planning and Operations staff have reviewed your Draft Environmental

Colonel, Ccrps of Ecgineers statement related to the mnstruction of the Clinch River Breeder Reactor,
Dir _let Engineer Plant and offer comments presented in the inclosed review memorandum.

-s

sincerely yours,

/
*

# .w -

1 Incl / JOHN H. COCSINS
' ; As stated Colonel, Corps of Engineers,

Deputy Division Engineer

me
b

/
i

v -q

|2~
"

h k
.-

~ -

NJ
2N

. r*"'"
\

37u e .-
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jh5% DEPARTMENT OF THE ARMY
o x- . m e .c,. e. .e

REVIEW MEMORANDUM D f$ * o mes ****
.a ma es.. es osj,

/Draft Environmental Statement * " * ' " * = = ' *Clinch River Breeder Reactor Plant .S

[ { .
v=. 1

Docket vio. 50-537 ogygg.y Q_ -February 1976

Am ws
S

.

re. .DEIS , , .

iler. 2. S. YoungblW, Chief '.,g 4

a. Paqe 3-1. External Appearance (3.1) . 3rd Paragraph. The proposed Environmental Pro ects Br-.sch 2 / /

7 [e/limitations in use of or control over tne " exclusion area", which includes Division of Site Safety and %
the full w~ith of Clinch River, should be described in detail, particularly Environ . ental Analysis

' - '

as it wout'. af fect navigation and recreational use of the water and adjacent U. S. Nuclear Regulatory Commission
shoreline. Washington, DC 20$55

b. Page 4-1, Construction Schedules and Manpower (4.1). It Is stated

that the applicant requested a Limited work Autnorization effective 11
months prior to the anticipated date of the construction permit. This Dear Mr. Youngblood:
statement shuld be clarified, taking into account CEQ guidelines for NEPAq procedures required prior to taking administration actions; and requirements This is in response to your 11 February 1976 letter forwarding the Draf t
for permit actions under the Federal Water Pollution Control or River and Environmental Statement, Clinch Rive. Breeder Reactor Plant, Docket~*

No. 50-537 (DES), for coment. Comments concerning the navigation asa
@ Harbor Acts, etc. pects of this project were contained in my 22 March 1976 letter to U. S.

Nacicar Regulatory Comission (copy enclosed). Additional comments
f oll.n.

N In reviewing the DES and the Environmental Report (IR), I do not find

- t to the list of re f erences (DE.S parcs R-1 and D-15; La paces 13.0. 14.7-2,
14.S-3, B-31 and 51-58) any reference to the use of federal, regional

,"* cr prf vate cWes and standards, sush as !.ation:al Eureau cf Standards,
Sout' ern Building Code, Lational Fire Protection Association (:.FPA),
Ame.ican Latiwai StanJards Institute (MSI) and L'nderwriters Labora-
to.ies (LL). These documents should be studied and used by s taf f members
is f orced on 1.aterds, safety and fire protection of structures in general
and of nuclear reactors in particular. I call your special attention
to the National Ff re codes published by 1 FP4, 470 Atlantic Avenue, Bosten

MA 02210. I have enclosed several references (three) on the fire codes
for your conv nience and quick ref e rence by your s taf f. In light of

recent press reports of fires in nuclear plants. I reccw.cnd that, to
the greatest possible extent, use of e M ustitle construction materials,
shielding, apparatus , eq uireent, instro.ments, turnishings, finishes, and

d parts thereof be discontir.ued. Nonfiaruble fluids, such as f or hy-

J draulic contrcls, mi@t hell be f ound or develog.cd. This is also appli-
cable to usage of noncombust1Sle insulation for electrical cable and

b_3 apparatus. The availability of nonflamable material and syntbetic
materials is increasin; rapijly and such iterss sculd be utilized in the
Clinch River p1 sat.

e Oi p. p)~ .a

d, . m9 WGji
% ,,-
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UNITED STATES DEPARTMENT OF COMMERCE- @% q The Asseetant Seceetary for Science end Techneaegy,

W wooamecon. O c. ac230

CREED-P
Mr. B. S. Youngbicod March 19, 1976

,, N

I' p(fg' fThe Exs states that solid saste would be packaged and shipped to a ,

licensed braal site in accordance with NRC and Departcent cf Transpor- , bN

btativn regulati.ns. I recertnend that a concise but adequate description -
"

be made of a " licensed burial cite. ' '.ha t are the criteria for an Mr. B. J. Youngblood ; ,1g R;,acceptable site? 'nte t is the nature of its constructi(n and protection? Chief. Environmental Projects Branch 2
_Q *%Loes the selection consider probable future land use in the area? Other

. O A
Division of Site Safety and Environmental s

detalla pertinent to comprehension of present tepacts and future effects Analysis \ k
of these sites snould be included in the DES. 9
Figure 3.8 shews the tops of two intake pipes at approximateay elevation Washington, D.C. 20555
7D rol cr higher. Figure 3.14 shews " intake pipes to be located within h.this area," the top of which is 724 mal. T1.e se figures should be checked Dear Mr. Youngblood:
for errors or discrepencies.

This is in reference to your draft environmental impactThe r/i.i states that water releases f rom Melton Hill tem will s'eet the statement entitled, " Construction of the Clinch River
nuclear plant require ments during zero flow conditions of the Clinch

Breeder Reactor Plant." The enclosed commente from theRiver. The effects of this release on Melton Hill take should be discussed.
3 M@ k M AWA& Ahh@N MbMN 1 appreciate the opportunity to review the draf t stat-ment. Marine Fisheries Service, and Environmental Research

__ Laboratories are forwarded for your consideration.
*@ Thank you for giving us an opportunity to provide these

comments, which we hope will be of assistance to you.
.f i .( d </jja [(R- - ' /,9 ft' ' We would appreciate receiving ten (10) copies of the/ / t

N 4 Enci , e t Ehp J. liATCII final statement..

.. y 1. Ltr, 22 Mar 76 Co}onel, Corps of Engineers
2-4. KFPA Codes District Engineer Sincerely,U1

I y
R.' le

Deputy Assistant Secretary
for Environmental Affairs

Enclosures - Memo from: NOAA - National Marine Fisheries
Service (3-5-76)
NOAA - Environmental Research
Laboratories (3-5-76)

~J
! J 2941 Mg

{ i(J
\,, /

w&
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MI%3 A 4 U.S. DEPARTMENT OF COMMERCE
F$'' National Oceanic and Atmospliene AdmenestrationkW NAT CNAL VAME F SwE4 E3 SENCE

Duval Building
9450 Gandy Boulevard
St. Petersburg, FL 33702 SPECIFIC CCMV.FNTS:

6. Environmental Measure-ent and Monitcring Fregrars
March 5, 1976 FSE21/FC

6.1.2 Radiological

To: Director Because filter feeders such as clams have a high capacity
ofe of Ecology & Envirenmental Conservation, EE for accumulating radienuclides (Lcwman, Rice and Richards, 1971),
C M i 5 -- W 11 1973 we recemrend that radiological measurerents be cade cn reats cf

TERU p Associate Director for Asiatic clams, as well as en the shells. In addition, the
Resource Management, F3 specific isctcpes of plutenium to be measured should be identified.

/
FROM: William H. Stevenson' -

'

6.1.5 Chemical and Physical
Regional Director

Although the DEIS states that the heavy retals released
SUBJECT: Comments on Draft Envircnmental Irpact Stater 2nt - from the reactor will not af fect the bicta adversely, no provi-

Clinch River Breeder Peactor Plant - (NRC) (DEIS 47602.45) sien is made to routinely measure heavy metal cencentratiens in
either representative biota, particularly cermercial species, or

%g in sediments. Without such analyses, any increase in the con-"

centrations of heavy metals in the aquatic environment near theThe draft envircnmental impact statement for the Clinch River.*

Breeder Reactor Plant (NFC) that accompanied your remorandum of plant cannot be detected, as measurerents cf water alone will nct
February 19, 1976, has been received for review and ccmrent. provide this information.

The statement has been reviewed by Dr. F. A. Cross of the It is requested that ene copy of the Final EIS be provided
National Marine Fisheries Service (NMFS) Atlantic Estuarine Dr. F. A. Cross, Naticnal Marine Fisheries Service, Atlantic

N Fisheries Center, and the following comments are offered for Estuarine risheries Center, P.O. Box 570, Beaufert, North

- j your consideration Carolina 28516.

CENERAL COMMENTS:
CC:

In our opinion, the environmenial monitoring program is net F34, NMTS, Washingtcn, D.C. (3)
adequately designed to ensure that commercial fisheries will not F15, F.A. Cross, Beaufort, NC
be adversely affected during plant operation. We assume that
the purposes of the ecological, chemical and physical aquatic
baseline sampling surveys described en pages 6-4 to 6-10, sections
6.1.4 and 6.1.5, are to provide estimates of selected parameter

j values prior to plant construction and cperation. Further, we
assume that these estimates and additional estimates made after

P) the plant is in operation are to be statistically ccmpared to
C3 test whether the plant has caused a significant change in the

environment. However, with the information provided it is
impossible to determine whether the sarpling programs are adequate.
We suggest that information be included concerning the level of
change that is judged to be environmentally significant and the.,_

level of change that the sampling programs ar= designed to detect.
,

v
.

- t. -

#f Lowman , F. G. , T . R. Rice and F. A. Richards. 1971. Accumulatien
A

\ . and redistributicn of radienuclides by marine organisms, pp.#

f 161-199. In: Radioactivity in the marine environrent.* '
' ' ' ' - ' Naticnal AUdery of Sciences , Washington, D.C.( 4 -
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. :SK;7 h -j U.S. DEPARTMENT OF COMMERCE
.

.m

g M .=::": = = = - - - '

c-~ -m =c~ --
Silver Spring. Maryland 20910 S

" " . . . ' " _ . " * . . * * ' So-S37
-

.

March 5.1976
'

AFF 151975 ' 4 *)
e %

TO: Director Office of Ecology and <

Environmental conservation
Mr. B. J. Youngblood, Chief 2

,

O % & 3. M g goM ,* ~
FROM: Isaac Van der Hoven y Environmental Projects Branch 2 Igg-4'

Air Resources Laber tories ,p Division of Site Safety and
[$

"d aEnvironmental Analysis \
SLBJECT: Corrnents on NRC OEIS #7602.45 Nuclear Regulatory Commission ?g

',%' gClinch River Breeder Peactor Plant. TN washington, D.C. 20055

Dear Mr. Youngblood:
With regard to radiological impact on man from cperational release
of gaseous ef fluents to the atmosphere, the report states on p. 5-19 We have reviewed the draft Environmental Impact Statement

concerni g the Clinch River Breeder Reactor Plant, Docket- J that "all dose calculaticns were performed using annual aversge site f
meteorological conditions and assuming t%t releases woCd occur at No. 50-337.~~^

a constant rate." For the gaseous release from the Radioactive ArgonO Frecessing System (RAPS) which acccunts for 9C% of the total release On the basis of our review, we note that the ccnstruction
in tems of C1/ yea", it is not at all clear whether the release is and subsequent operation of this plant will, to some
at a constant rate. The applicant propcses to permanently bottle the extent, overburden the existing school and hospital
restdJal radioactive gaseous waste while MC assumes that the Ccntents facilities located in the area. It is estimated that 3

isj of the storage vessel would be released to the environtrent. The fre- additional hospital beds will be required to adequately
quency anc duration of such releases is not discussed but the likeli- accomodate the proposed influx of population. In addition,,,

4
hood is that the releases would be infree Mnt and of short duration. the water and sewage treatment plants will be overextended,

d If such is the case the assumption of an average annual relative requiring an estimated increase in capacity of 72,000-

concentration factor (cht/Q) is inappropriate. gallons per day for each.

It appears that the radiological mcnitcring programa
designed for the pre-operational and operational phases of
the plant will be able to adequately evaluate any possible
radiological effects on food and milk supplies produced in
tne area. This evaluation also includes ss=pling of game
fish and edible molluscs growing in the Clinch River rear
the plant site.

The prnposeo plant will be the first comercial scale fast
breede.c reactor to be constructed and operated. However,
a number of systems and subsystems designed to provide for
safe operation of the reactor have net been proven. In
fact, for some, the design work has not yet been completed.s

Consequently, there is a higher probability that radiologica'
incidents could occur at this plant thereby centaminating the
surrounding area. Also, potential injuries and exposure to

I the unusually high levels of radiation could place a burden
on existing medical facilities. Although the probability of

*d this happening is extremely remote, we feel that it should
be addressed in the final document.' s)

'
3SS7

.

Y b
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Mr. Youngblood - Page 2 %/ ,m moer s oes oa..e

:=onvius. te==rsse e um, , , ,
Peachare.-D e ewsen.s

I,'", "2.*'~" .J. March 16, 1976" ===*o*****'*

It should be noted that the State and rurrounding localities, 4.7S5 (Steve shields,

not ERDA or NRC, have the legal responsibility cf asscring 637 9300, Ext. 1228)

that adequate response syste:ns are available and in operaticnal
readiness to provide an adequate a: Vergency t'esponse to the
off-site civilian perscnnel located adjacent to the plant in
the event of a nuclear accident. It is the respcnsibility of Mr. 3. J. Youngblood 50- SS7the several Federal agencies involved to provide the technical Environmental Projects Branch 2
assistance needed to the State and localities to insure that Division of S;te Safety and
adequate response syste:ts are available and operational. Environmental Analysis

U.S. Nuclear Regulatory Cocnission

Thank you for the Cpportunity-tD review the document. Washington, D.C. 20555
'

Sinc rely ~ ' Dear Mr. Youngblood
I s

' s

/ Subjects Draft Environmental Impact Statement, Clinch River Breeder

Ng Charles Custard ~-
Reac tor Plan, Tennessee(- .

Director We have the following ccesnents on the above documents
Offic'e of Erviron:nental Aff airs

with additional devel(pment in the project area as a result
of the work force that is needed for this project. It is

stated on page 4-1 that about "1230 of those would move into
the area by thc cons t ruc t ic n peak." bhat impact will these

- j people have on the rental c.arke t in the area? Are these suf-
ficient units available to house these workers! Are a lot of
them expected to live in mobile home parks? If so, is there
sufficient space available in this area! What will be the
impact on local .ervices if additional mobile home areas have
to be set up?

2. We feel more attention needs to be given measures to minimine
some of the impacts associ.ted with the project. An example
wo Id be to explain how the schools could handle the additional
students g(nerated by the construction of this project.

3. Stace there are historical and archaeological findings in this

N general area, special at tention should be given the corrnents by
the President's Advisory Council on Historic Preservation.

3 Th.nk you for the opportunity to review this statement. @ LIn f

qu _'
, /in.j i IjpSincere 1f,

'-

6 - .pv:

%~& 4, . ~ 3 m-~.

_v.
ff C. C. Oakes 3 j

Directcr o em
An 1. (

/

]i_-

A-9



m-e . , .

,.-
*h/so

, '

-

United States Department of the Interior o r[{!fg y'
. . . . .

,

-- OFFICE Of THE SECRET ARY j if .
6

b a g ,, h1WASHINGTON, D C 2u2we
floodin7,,y

* =,, ( ., , ,

*ne statement does not centain a detailed flocd analysisIn Reply Refer To: 9

c.,'f'-
of the Clinch River at the site under present conditions.PEP E.R-76/134 s

dhile the r. actor itself appears to be well atcve theN
- level cf a probable m ximum ficed, the water intake ; ump-MM 31 rns

house (page 3-6) could be flooded. If such ficoding
vculd create safety problems, mare detailed ficod analysis

Lear Mr. Youngblood: shc21d ce presented.

Thank you for your letter cf February 11, 1976, requesting Surface Water Mcnitcring

cur ccaments on the dreft environ: ental statement for the p e-%erational monitoring prceran at reservcire
1 cations dces not list these locaticns and the acccrpany-Clinch River Breever Reactor Plant, Rcane Ccunty,

Tennessee [ Docket No. 50-537]. Ing figure 6.2 has no legend (pages 6-2.,6-3). In the
N later design of the operaticnal radiological t:nitcring

hr comments are submi d according to the format of the prcgram (page 6-11), consideraticn should also te given~

statement or by subject. to monitcring cf storm drainage frcm buildings and yards,
Cm a=ong other items.

Reactor Ac;ivents
Ground Water MonitoringThe discussion 7 reactor accidents gives the impression

of being incomplete and possibly premature. The draft 7e suggest that the , ground-water mcnitcring system should
include the collection cf baseline and crerating-periodDJ statement indicates on page 7-2 that the preliminary safety

~r analysis, relating to two types of accidents is not water-level measurements and quality-cf-water data at~

finished and that the design is still under review. strategic points along the south side.,that is, the out-
Q side or the Clinch River meander in which the plant is

to be located. Data of the envircnmental repcrt (pagesPotential consequences for one of the two accidents fcr 215-23 through 57) suggest that a rather steep gradientwhich the preliminary safety review is not completed are
also mentioned in a scenario on page 7-8, item II(b), s uthward away from the stream may already exist in the
in which it is indicated that consequences may exceed cingtyofwell64 (Figure 2.5-12; page 2.5-72; and

-55).page t.10 CFR 100 guideline values.

! * ther concern is the relianca placed on WASH 1400 to As irdicated by the data of the envircrcental rescrt
predict reactor safety in the CRBRP. WASH 1400 was con- (pages 215-10 through 20 and pages 2.5-W through 52),

the characteristics of the aquifers are such that ccm-carned with a Light Water Reactor (LWR) while the Clinch
River Plant is a Liquid Metal Tast Breeder Peactor (LMFER). paratively small sithdrawals can produce significant
While the probability for catastrophic consequences was local drawdown of water levels; thus, any fature inc re a s t.
claimed to be exceedingly small for light-water reactors hD jse cf ground water, which may cr M y nct be
in WASH 1400, no such clain can be made for the Clinch l' 'rectly related t0 the existence of the prcpcsed

plant, can reverse gradients cver apprecie sle areas.River Breeder Reactor because of the lack of experience,
nor is such a claim made in the draft statement. .he prcposed, downstream tenitcring cf the more distant

public supplies and the mcnitoring of water quality at
two mcre farms (page 6.2-9) mr/ partially serve the pur-N The final statement should address these concerns and

provide assurance that sufficient information is available pse of the ateve suggestien (depending cn the locaticns
to properly assess the reactor safety of the Liquid Metal involved), but water-level infcrmation alcng the scuth

O Fast 3reeder Reactor. side cf the stream could signa. the developnent of
pctential for quality-of-water effects and indicate
when and where monitoring cf water quality will

co meeve definitely become significant.
AMemCAS
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Mineral Rescurces Evidence shcws that certai.. 411dli'e specie- are capable
The area is underlain at shallow depths by sedimen*ary of ccncentrating radio-active elemen s. The. are of
rocks (siltstone and limestene) of Crdivician age. significance since there are several s:urcea c. -adir-
Minerals ; reduced in the county are limestone, sand and active wastet in the area. Subsection 5.7.1.3, c... .ng

gravel, and ccal. Ncne are produced near the site, Ocse Rate E s t ima t e s , shculd address these ;cssible iltacts.
and the project should have no significant effect cn
mir.eral prod.ction er rescurces. We here these ccaments will be helpful to ycu.

The statement omits any menti:n cf mineral trcd;:tien Sincerely yours,
and resources and contains only the triefest of geolcgic
descriptiens. Sirce impact cn mineral resources er .

their production ap; ears to te cnly min:r, we suggest ,ppgyg ~4jf 'e Interior
fthat the final statement ecntain a statement to this

''d effect. J'ha* F Assistut Secretar .f th
-

-, Outdoor Fecreation Mr. B. S. Youngticed, Chief
kJ Altncugn tne draft statement is ctherwise adeg ate with Envirc nmental Frejects Eranch 2

regard to the interests of cuido r recreaticn, we Civisien of Cite Safety and
believe that there is a discrepancy in the recti n en Envircnnental Analysis
Environmental Impacts of Plant Operaticns. The penal- Nuclear Regulatory Cammissicn

I' 3 timate paragraph on page 5-1 states that, "Flant c; era- Washingicn, D. C. 20555
tion would have no effect cn fishing and navigaticnal7 s

use of the river.", yet the last sentence of the
I 2) Ea:ility Cescriptica on page 3-1 states that, "The

exclusion area would include the full width cf the
river touching the site prcperty. -" We believe the
werd " exclusion" shculd be explained er mcdified to
indicate the nature cf any restricticns or cntrols
that might affect recreation use of the river since the
two statements appear contradict:ry.

Environmental Impacts Oue to Cc ns t ru c t i on
Flanting used to revegetate the transm; m sic n lir.e
right-cf-way shoald te selected with a view to providing
species particularly useful fer wildlife, f;a d and
cover.

Environmental 1mracts of Flant Creration
''d This secta:n should discuss cumulative effects of the
pg ) thermal, chemical, and radio-active waste dis;harges

cf this plant todether with the discharges frcs the Oak
CI ) Ridge National Lateratcry and the Cak Ridge Gassecas

Diffusion Industrial Park, en terrestrial and aquatic
eccicgy. With several sources of radio-active wastes
in prcximity to each Other, the c.mulative effect of
these elements ::all be an impcriant censiderati n-*

(J7
--
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g DEPARTMENT OF TRANSPORTATION
.. . . ... ( c-wsm)

;;,gQ^f|42o-2262 . p% _j ENEFGY ftESEARCH AND DEVELOPMENT ADMINISTAATION
{ } UNITED STATES COAST GUARD "

ussito starts_
eao e(202 j 's

~'y | WA5mmGT04 0.C. 2054s

9 #d % ~ '
MAR 2 91776sy y .

'

So-S37*

Mr. B. J. Youngblood , Chie f h [ g
Envirorcental Projects Branch 2 g pggy. p
Nuclear Regulatory Cimissics. g g*"*'
Washicaton, D. C. 20535 * S g.y, Mr. B. Youngblood, Chief

, , - Environmental Projects Brancn 2
Dear Mr. Your.gblood: W Division of Site Safety and

Enviro..nental Analysis %(*g g @E70addressed to Nuclear Regulatory CoenissionThis is in response to your 1 citer of 11 febr..
Mrs. Judith T. Conner concerning a dra ft et.viromental statec:ent for Washington, D. C. 20555
the Clinch River Breeder Reactor Plant, Rm r.e County, Tennessee.

The concerned operating administrations and sta ff of the Department of
Traraportation have reviewed the material submitted. We have no c ements This is in response to your letter of Februa y 11, 1976, inviting
to offer nor do we have any objection to this project. W bg Red W b@m AWeh RRW u mW

and cornnent on the Draf t Environrental Statement, NUREG-0024, pre-
The opportunity t o review this draft statement is ap preciated. pared by the Commission relating to the proposed construction of the_

Clinch River Breeder Reactor Plant. We have reviewed the drafty
Sinceryly, statere"C and, in our opinion, the statement presents a satisfactory

description of the possible environmental impacts, which may occurs during construction and operation and appropriately reflects the
(2 December 31, 1975, Administrator's Findings regarding the Liquid

N / Petal Fast Breeder Reactvr Program final environmental statement.
( ) However, we have several corrnents that we would like to present to

the Commission for consideration in the preparation of the final
g,3, g sta temen t. These are pmvided in the enclosed staff conar.ents._,

Cap'ain. U. S. Coast Caard
Acting Chfef, Chics of Madas Thank you for the opportunity to ruview ind provide chunents on the

statement.
Environment and Sptems

sincerely,

/ ] c4

)li(Pennington, Acting Director&aw f
Office of NEPA Coordination

Enclosure:
Staff Consnents

cc w/Jnclosure:
CEQ (5)N

g 37SS f*%CD
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ERDA STAFF COMMENTS
ON THE

NUCLEAR RESULATCRY COMMISSION'S Enclosure -2-
DRAFT ENV:RONMENTAL STATEMENT

RELATED TO TEE CCNSTRUCTICN OF THE
CLINCH RIVER BREEDER REACTOR FLANT (CRBRP)

Page 5-1, Section 5.2

There is a mistake regarding downstream users of the river water.
Page 2-13, Section 2.7.1.2.1

* " ' ' " ""'*'''" " " "' '" * *The deer population is believed to be underestimated by a factor of
ORGOP intake. 1.6 miles dcwnstream. Lenoir City and Harriman do

15-20.
not use the Clinch River for water supply purposes.

Pace 3-11. Section 3.5
Pace 5-5. Table 5.2

The description of the facility exhaust ve.tila tion flows could be
" " " **clarified if a schematic sketch indicating f14 rates of the various

gaseous effluen+.s were includei in this section. Page 5-5, Section 5.3.2.1

''''' #" '
Paqe 3-16, Section 3.5.2.2. - _ .

C% The rate of effluent release from the Cell Air Processing ;ystems Pace 5-18 Table 5.1

(CAPS) is not stated, although it is indicated that it is variable The bio accumulation factor for clutonium in aouatic plants sWld he
and can be inferred to be less than 50 scfm. It wauld be helpful 5000 pC1/ liter water rathe- than the 350 stated. This higher figure

N to include a range of ef fluent release flow rates for the CAPS. is based upon studies condacted by the Argonne Naticnal Laborat ry
' in the Great Lakes (ANL-8C60, part III) and the Miami River in Ohio

Pace 3-21. Table 3.6
* *

If CRBRP is considered a rew source, the EPA regulations are Part
423.15. and the correct st.ndard for corrosien inhibitors is "no Page 5-21 Section 5.7.3

detectable amount added." If CRdRP is consicered an existing scurce, First if ne - insert " total body" between " annual" and " dose."

then EPA regulations Part 423.13 apply and the standards in table 3.6 for Page 5-22. Table 5.13. Fectnote "a"
zinc, chromium and phosphorus are applicable. The present table This footnote is misleading since the bulk of the trans;; ort dose is
is confusing in that both sets of standards are included. to transport workers (see appendix 0, page D-14).

Page 3-24, Table 3.7 Pages 6-1, 6-2. Section 6.l.2

We feel that the range of 0.5 to 2.0 ppm residual chlorine in the It is noted (Yable 6.2) that baseline monitoring on the Clinch River will
sanitary waste effluent may not be acceptable, and a peak limit of include garra scans and grcss alpha, gross beta Sr-89 Sr-90, tritium,
0.5 ppm as used in NPCES permits would be more appropriate. Pu, and U reasurements. Table 3.3 (page 3-14) provides a 1.4 of estfrated

Page 4-3, Section 4.3 annual releases of radioactive material in the liquid effluent. We

Id 3The disposal of approximately 40.000m of dredged materia 1'should be suggest that it might be useful if the monitoring program included specific

clarified. We would suggest that disposal plans should be identified. radionuclide analyses.

~

.
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Enclosure -3-
Enclosure -4-

Page 6-3. Section 6.1.3

Insert " relative * before " humidity" and delete "of the indicated value" Appendix 0. Page D-3

under " Humidity." There appears to be a line omitted in the first sentence of the last

Pace 6-7. Section 6.1.4.1 paragraph.

In the second sentence on the page, delete the words "and fish. Appendix 0. Pace D-4. Table 2

to be consistent with the second paragraph which states that fish Typographical errors in this table have been discussed with NPC Sttff
will not be monitored during construction which will be the case. '" "I * " **

pj Page 7-3. Table 7.1 apr edix D. Page D-8. Table 3
CJ We suggest that acronyms such as Ev5T and EVTM be explained either Doses for fuel fabrication and fuel reprocessing plants appear to he
DJ as footnotes to the table or in the text. too low by several o:m . of magnitude. Error in dose due to trans-

portation has been discuskd with NRC staff.

Page 7-5. Table 7.2 Appendix D. Page D-9. Table 4

There are no population exposure estimates due to accidental releases The fuel fabrication and fuel reprocessing plant doses appear to be
in the table. It is our opinion that such estimates should be included. too high and the transportation dose appears to be relatively t$o low.

82pendix D. Pace 0-14. Table 7
Page 7-11. Paragraph 5 The total under " Transport Workers" should be "8.45" rather than *8.45."
Add " individual" before " dose" and change "5" to "4."
Page 7-12. Footnote "d"

Add " - short term release at ground level for the spent fuel cask
accident - and tables 4.5-33 and 4.5-34 for low-level beta-gamma shipment
accident.*

paa= ** * divo o.e,e.

The proposed final environmental statement was issued in January 1975
not February 1975.

Page 9-15. Table 9.5

Drift deposition row should specify acreage covered as well as pounds
per acre per month. Entrainment row these numbers are not consistent
with those in section 5.3.1.2.

9 %j
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4 W
%,%%g,hDirector n g2 N, ADr. Bernard C. Rusche 3 fir. Voss A. tinore $%Assistant Dir rtor for 3 NbU ,,w & 5 A Dvirarmntal Proi' cts MyOffice of Nuclear Reactor Regulation # U.S. melear m;ulatorv amission gNuclear Regulatory Comission ,* * mshing+m, o.c. 215 % Tfg I

N Washington, D. C. 20555

Dear Mr. Rusche: Dor f tr. timra:"

ON We have reviewed the Nuclear Regulatory Commission's (NRC) recently Mc rnvirn nm*al Pro +oc+ 1on honey has rovi w! the U.1 nricar
issued Draft Environmental Statement (DES) related to construction nmla+ory a r r'ission's Draf t nwiro-rental 1, art statsmnt iss n!.

cf the Clinch River Breeder Reactor Plant (CRBRP). Contained in rebm.4ry 11, l'7r , in mitnetion uith the a:vlica* ion of the Projwt
the DES is an evaluation of the cost and benefits of the CRBRP Innao.mnt namoratim mi tM "Wrmnm W11"v Inthori+y for a Pr-itg' during construction and operation. One conclusion reached was to cerwrve+ t'n Clinch Wmr. bre% r rmetor Plant (c m ). Our

C3 that the Energy Research and Development Administration (ERDA) detai1M armnts are m.c1mr='.
4 should assess and determine the need for payments in lieu of taxes

to mitigate any aaverse impacts in the local area affected by ITA has dec!arnd t;,n cmT a "nv sourm" in tems of mc+ ion 3%.

construction and Operation of the CRBRP. of t'e Fry'aral Watar Nilution 03ntrol I.ct if errh nts of 1^7' (IUG) .
h4 nyh, htlo s 511 of tio Ict CMrm! 'I A WIth f ulfilling tf e

Sec.168 of the Atomic Energy Act of 195% as amended, and Sec. 91 r~pirwnts of & rational :wir<wntal N11c., zct of 19,
of the Atomic Energy Comunity Act of 1955, as amended, provide incl i'i~j tw for envirarv ntal i: ect statetn. -*vis, ira joins

a specific statutory mechanism for the evaluation and deterinination im in havin, smh roswihilities for ruel. ar facilitics. Powver,
of the need for financial assistance to lo:al entities which may as +hn em an-cian hav e wrm! in tv 'annd arrr.W of

11, 197 5) , ..T ia to pra-
in vator rpality, "rebe affected by ERDA activities. The locality in which CRBRP activities n9 rataVing" (40 lbl. S n. mili ",r.

will be carried on are within the scope of this statutory authority, the irev-t sta*mts eith assistanca frm !T'
a natic iym+n an 1 on r a~as wVrn ITA has j iridiction and

It is our purpose to call to your attention these sections of the c: v r+ 1.o. %r 1 this Ord, !P3 his ret Ktt oNr c aal ncw or C,

Acts which were enacted by the Congress for the exDress pr;Ese 1475) with tM :T staf f ni %ttdle consaltarts to discunn varims
of dealing with such matters and to assure you that ERDA will act avm+s of tv cm an1 to emhanm aa+a and inforrution. 'TA's

in accordance with this statutory authority. cerns an' asnn~rs airM in te nectims Mvn wrally ten
wit auresqM in th' draft state mt . Un a.oreciate t% ns e, ratim
stret to !rA .t rin, it n muirat ion and 1cd; fonard to nntinwiSincerely,' i

mo:orative ef forts uith "< tarmW tM issuar.ca of tf r fir.ilp1
- ctatmet on thia proyct and trywyl.'

C. p
~ After a t'oro m % r W iS1 of tha draft st0t e nt, se have 16 ntifiol

; Richard W. Roberts w ,ral ar.s , W rr, in a r coinim, the as nent. cr prarntation of
f Assistant Administrator thy en'.ial i'picts o' +' CcN is inMun Tao runt s-rious

for Nuclear Energy e;. eta . of 1iiu, i, mr viw, is t m trea+mn' of t:c "r+ra# aMa

< uinn"pira%1" r w+or < a fot" ' miem, unici are tm v ura <U -) (y) f:W n, ep ap o ic ec tn= m 1y t i 't s< Uor+ n t -M m.
w . um ; . v + m m n. , M t o , + .r um to . wrey a ums

4 % . rc< p i r. av e o cau ,' of tM r,<. iltont unwrt aint y in t h y rufety
# g ~ c-

k / j r Nt'

s a

s/ M- .. ~3 3577
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t )
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2 Iw!EC-A 0619WI*4

Asi7n, tM '.TC was unable to cyncl*, in the draf t statorrmt, t%t
risks frm reactor mre disrwive acciants wil'. be arrPtably law.
We tellavo this situ ition mst % resolvnd Nforr a cmstn etion
Fmit in issint m t his projnct. In mr arrants cm t5e Ufm
prorirxrutic envirc sim*al starmmt (TG!-l' 35), we urr;ed illDA to
uti'1" nrmrvativo down an i sitina pr.rtiens with t5n mirP.
IRNs firal prmramtic stat <m.t (TM A-1515) describes their safety U.S. IINIUitF'frAL PMPUTIOT NI'CYgral, in t!c intorin U dle t5n L tYt safaty nrrrrr<s:t pro;resses, as
foll ms: "'1vi noal is to amly an rworall 69ree of consr rvatim

DNImtcr"AL STAmnff CITUT!SappronriaM to tM stat %f-t?c-J.rt, utilidnr1 sotnl emineerinri
jtd rnt * If 'E det onaines tMt *his Onsicrn Iniloscphy points to use Clinch River Drmk'r Ihictor PlantT

of tSu Msiry crmsorvatis"s such as tMse in tM arplicarts' parallelNj <"esim, m ur:;e :.TC to raraire t*vri to be ircor;orattw!. April 1976

. _ _ .
OtMr ex1n:)1os of deferrn! yestions are (1) tM use of untO' criteria to detemina acmithtlity of Asim <bjectivos and li iiting

geratine anreitions, in lieu of a m licabla criteria waich N1ve not
yet tron <= valomt sr='ci'ically.for U1DYa; (2) the general approach
to safariardct arvi (1) t*n disposition of the radioactive s[ent Colel

N traps. ' e raccy nim tMt tMre are scr 3 gimtions tMt cannot he
C _d crrp17taly resolvol at t?.is stmo, locause tM technolcyr/ his not !ren Pagefully r'wnlog d (this is m;w cially tzuo witn ress_et to safortuards,( 71 wher.' tM r<q1irmes are not vot &firyvi) . ;!c>.wer, m belle /c l'rrmnterI&T AMD C)CJSIOrs 3tb*, in srry other arms, tM statent can be improvM tr/ pruviclin,.

are disc ssion of t'n < rit'ria. For entonl*, m believo mre of tlu "ADIO!ICIC1L IG"UIS y
rationala shmid be rreni bl, in tv final stavs vrt, for tM |Wlicactive Waste :hnagmmt 3arolication of in (TR Part 57 (AqeMix I) enr1 17 CD Inrt 100 to tle Dose AssnssrentprQs t, sirm them roo 21ations are prinarily directed at UR's, on Rmetor ImidentsWich ex:vrienm Ms been d?mload. In cenoral, m believe thre is Dtvircrsuntal itmit'orirst 8
a nm! to d.unlop ad.'itimul licensirv7 critnria for.a: plication to
non-U31 licensing prowsm. futcrials Saf=Juards aM Plant Siting 0

ITIMPEINOCICAL ASM 10
hot for cur rmnrvations relative to t% treatrent of core

disruptive ar ri'ents, cuir reviru did not diacirue any pr * ris sericus -PEG lupiravnts 10

cmiga to s iact on the ganstion of w'x'ther a cnnstructica prunit K OITIG AL CJff;T:S U
sbd 1 b' issa-1 fo- this plant, for its intM.xl use as a
ar rmstra* ion pro 3~ct urWr f 111 Irl. cuntrol. !icw ver, we holi m
tM*. a f ill IC'T rwim s5mld ha mT e ted prior to use of the plantl
tcycnl tb dim"st ration phm, f*c future ::TA rwi<w sMuld fully
mulcre t"e envirou mtal and nafnty imlicatic.is of tM CGT
oporatiorul infor ution and thn latest R f. D results.

C2
S'incorely, ge

i i

kke Smeh
TWeca Iturer
Acti m Director i

Of fic" of P<sloral Activities (A-104)
Diclomirn
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2

Pr*mr-Im A"n mrmnIrm rupiircrmts Nvo not yet ten fimlivl for the CC:T. He are pl^tscxi
to ro*e, Ser, the raont pblic s*attwnt by CC staff that tMy

Un rnWormntal Protecticn Mency (TPA) has reviewtxl tM U.S. plan to tre stros to cnrrect this deficimq prior to issuanm of t .>
tuclear Ity214 tory Grriission's Draf t I:nvircumntal Irpact Sta+a cnt (draft final envircrrvntal statirent.statm nt) ismyy! on rdirmry 11, 1976, in cmjunction with the amlication
of tM Project :unayrient nylorcticn anl tM Tu:wsseo Valley Authority 2. In aWition to t'c safc*y esi"n craestion alme, w also fowd
(?ll.) for a prmit to cmstract the Clinc5 Rivnr Errekr Iwetor Plant that a n<rder of ct'er iss>w wre not treated definitively in tM
(cmrf) . Te U.S. Dierny research and reveloment A'ninistration (IMs) is draf t sta*rnnt, but ratNr wre noted as I,nirv4 uncertainties or

but whichalso p1rt owner of the plant and will have omrall runaq,nnt prct1rsts for which Mai1M : ulutiona are not yet availabla,
respcnsibility. Un propmi plant will be located in :bam County, muld le answrrr! or resolml in the futura. Un rmard these cr:issicris
'Itnnessne, about 25 riiles wnst of rm:ville, cn t'c north side of tv as deficiencies w'tich li'it t'm a mracy cf tM decriptinn of tin
Clinch River. Tte site is within the city lirits of Oc Pidge Nt is cvud mviromal i.v ct of tha pM* S<m msples wre (1) tM use of

a
by the United States of Imrica and is presently in custody of T.7s. criteria such as 11 r9 rar+ 1%, thici c:plias prirrily to U u, an1n

purpose of tM propowd phnt will le to (kmistrate tM fnasibility anl 10 CTR Part 71, IWix I, thicT amlim "ncluniv@ to US, in ple2i to confirn *Macn?tability of UtmR central einctric power stations, arm of smcific crrresunWinq UT 3 critoria, shici :wrm not as y"t Wn
value of tM UllTCt for cn.aarvinq natural (uranmn) rerotrees T e reactor tM m,cral amemc' to seir +s, stuch reliec Snriilyawloye (')

NJ core will be aviled by limid scution retal instna,1 of eM mr, conventional on tM orrictions of tJe 90 staif that nola*1cns ran be provild for
molant - Aer, ard is snnetally Maitel to enharce the Ernchetion of specific t robims as thn tnchnnlogy develo:w anl the prc51ms ar2
plutoniun, which can le reewlal as nuclear fuel. The plant will pro bco

~ identifin', (3) + % d is >sition of +5e twat sNiun col I traps, w'ti-5
O 475 nyawatts themal initially anl up to 1121 rrMamtts with future core will, contain larno /rorts of rClaac,ivity, possibly an mt irutim*

Uaste 'Wat will he reinctM via a nncMnical-c'raf t, mt cxuline with retallic sodian, 5u not m* ten detorninni; U) the cwlantdesic,ns.
trmr which draws reeap water "fra', an1 discharges blcWown to, tM Clinch ryslinn for t'n sinnt fu?1 tram:ert cas%s has not yat ten dot.r.ine!
River. arxl (c) tM dismsal sita for ra licactive mte gemrated at tna plant

N has not yet bonn detomirol,
'rFA has dmlarnt the Ccv a "nu source" in teras of Smtion W of() the Taleral Matar Pollution Ontrol Mt &chnts of 1^72 (%TC) .

As
L bco,t for tM traa*nent of rnactor core dicrnotivo acci Nts

O strh, Section 511 of the Ict chargul ! PA with fulfillino the ro;uirm's (iten I a%) , un mnchW t%t (notvi*hnt avlim tM <r'imixs aH
of the !!ati:21al Svircr:nrntal policy Act of IW), incla?in t th tt for deficinncM m not"d elsmhnra in air rnvim:) tM draf* nta*a, antrh

%s, ITA joins t. C in havimIwever, 'as the em a, ncies Mva fulfills t% amrn,riatn rcmire -ts in ntisf action of the lienraingenvircrmental inmet staterents.
action to mnntric* tN CIts for usn as a amins*ra . ion proj ct t yhrresponsibilities for nucimr facilitios.

agrest in tM "Secont r,rorarftsn of UWerstanding" (M TM. ST. 63115 rm. TrNs itt- cmmt ara control. Tc C"ET Wble calls for an ini'ial
31, 1975), trC is to rr<ptre the iamet statrrents with assistance frcrt ITA fivn ymr c,nrns* ration P' rim, stm tM plant smld Ic omrata: in a
in wate' ' uality, agaatic inpacts arxl ot!cr arms mere IPA has nan ~,r similar to a na-rwrcial ; swr p1wt to Anrstr.'ta stfnty,
jurlslic n an! expertise. ':tward this end, TA has ret (&taber 6 anl mviro Tv.n*al accytalility, raliabilir , hich avall:i.ility, S tn's
itNcr!Pr 6,1975) with the T*C staff aryl nattelu onnsultants to discuss
various asms of the CDP aml to e:: change data aa! inferru* ion. WA's

and crrmynts Ave c3rinnt, inhtrial w. ' atility cnbilitics, aMl

licmrdility. Pollcuno that P rim, WA has tM option to :nreitsa
cmcarns aal assessvnts airal in thosa recti:ns have gnnerally beca well the plan + for its n*, use b' yow the initial dimntration pw Ue
M 1ressed in the draft statt w nt. He annraciata the cooprration extest Irl Wo tha*, at t51t tire, a full ICA reviru woul ! t o appro:n ste
to ITA during its prretration anr1 lonh formrd to continu.xl crrvrative prior to u?s of tha proPet byrH tM initial Mnstruim ph
ef forts with OC thrusTh the issuance of the final statnent m this ?ut ?RA roviN dmid a''ress the ste ms achieva ir th? proWt
Iroject anl beyorvi. durina the Mannst ration ihas' a:d shnold up M*n, in 1artic21ar, .*he

safety and envirom ntal amlp ham! on the latest,CW oyritannalAf ter a thorntq5 rrwinw of tM draf t statment, m Nvo identifiol infortu* ion anl R & D results,
several areas more, in cutr opinion, tan assess ent or presentation of tM
potential irects of tM cranP is inaMtuato. nir rujor cxrriusicus are as 4. W A bclieves that tho Clinc5 River Drminr im: tor c/tn omrate
follcus t ininr mst (miitions in m W imca with tM P.NA. Ikunent, @r

riter a rvitior, of im f1m, <r no flor, dm t o t% omration of
1. Otr rrvicw inlicatM tha draf t statemnt to ic inadotuate with Tk?lton 1 ill r n, c5 cical ary! t e ml dim aron sti:dards mul.1 MJ a r

d raspnct to its treatrent of reactor oire dianntive aridents, cinn violatal. ITA rmyrrevM tnt a 'dctaijal discunnion le prwnu l in
pJ design Nsis accid.ints Nve not teen definN, huno? tM safety d,qigi tin final statt&nt on the m rauwtion aal mretrvnt; develcW, t<rier
CD nn'
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to actual plet ornration, with +1 ton pill Nn that would in necessary
to acx re a continel ninu m river flow. worse than other, very si:nilar dasigns. fr sions have tren MsM larrJely m

mnirical mthMs, and in all cases we Mwn extninrx1, terfomance Ms bem
""FM i m *ive C W n "an ?'Trn t less tim.n (p*inr,. Althotr:5 ncet <rplicity statid in the draft statment,

the prirury all interWiate crJld traps in ctrhination are apparently
Tv r.r u 2f f r.ornim! in the draft steent that Amer & I of 17 asT rul to to 93 to 49". ef fnetive for trititz, crntrol. We firal statment

TR Pa -t a <bs not ayl'/ to UF t'a, t u' proomd to crrichie that tJ " s;mld incbd the aamr1,tims utul, and the tases for the assrptions,
117210 ml carmus rCioetiv, wasta uvste unld result in relnases and ror:arting cn!d trap demntmination factars for all the significant radio-
dosm tj ut umld mt em"! t'e asi7n c2 0 'ctive lovels of tM i ro.oni mclides, av1 reoarding the effects of expected operational difficulties
Igen!ix I, t:ut the efflynts will tlerofor* N reh*d to "as Icw as and cruirrmt (kuntim.

N prac*icabl'" Iw" s, anl tJe= spru. ara therefore aceptable W do not
inlien tMt /WMix I dmiin oh]ect vo levels re sarily provile At the col of thni.- onoratina life, tM primary cold traps will crmtain
atpropria*a criterii for a livid re*a fast 12rcar reactor y,NJ . a enrsilera' le quantit * of highly concentratal rtixed radionuclides. ,s

Irmv ir, sinro I.;r$s are in an mrly c*a'e of de nlommt and awro ri ste Possibly in ctrJ ination with retallic sct!itc 1, which is Pyr$1oric. The@ desiqn criteru $ rn -ot ye Mn pro em d for ra<!imrtive rist"rlais in intertwiiate m14 trans will cnntain a larvie cuantity of tritiun, also
effluw s frm tNis ructor t"p , wn uril! mrm tMt M enlix I nmerical [msibly in cert.inatim with rietallic scfian. W draft statervmt
criteria ara ro.vxmble en um as a artyrim. Iw vr, we inlim/c tMt iMimtes tJa' the final c'ispositian of these cold tra:'s Ms not yet bedn

determine!.descri,'txs sac 5 aa, "as Im as praMic#10," aM, "as lcw a3 reasonably Me heli ^ve the final statrrent s'nuld inebx'n at least nini.unN achiev 419," sNd I not to usM tn iescrile the ef fluent levels that will criteria for disnositim of those mstes. For carple, it uould sem tMt'

p' '- y tn aegievM t.f ':M s that n~ t towndix I rcr erical criteria. In the a arrtitrent to altnr the retallic salitz, to a mre tenign chmical state,
contet of 74Trnjix I critori u such doncriptors c.r: ayly oaly to the prior to disp) sal as wasta, would be an aanzupriate rer:uirment.N gomric clans of liAtwater rvartors, citen they ar' a:PliM in

. Dom Anso m ecmsid treim of the varicm Jee and prnytM practims used in tm
amin E oyration of U.T ra uste troa*mr.t systrru, aM in US siting.
W fimi stat < ret smld curifv that pMix I avs not provi?" Nmnt & environrrntal s*atents have incitzled estirates of the
n m ru ul crit wia b/ mich to n '"o acm ' *a: ili"Y, Mt onIY 0" d3 d rntential amnl dom *n the U.S. trmlation, which is a partial evaluation
insis cf crynrim. la the I!N. cuol"M in t.M fu tura, aM tM nri era of the total pitential environmntal dose omitmnt (EDC) frm P3 rs=35,

C-11, iFinr 3 and
of plam! aM op'ra-ini facilities incraam, m lelie"e ntrrrical dacion evaluating the Inc,"inrtic 11ates." Sis has lwn a big sto tcturdihich we have urned for several ynars. "'e draftcriteria, alory7 en lines of th03' in A p l|x I for Ud's, will have to l#

devnlom . for this reactor tMn. " n final staturnt s.iould diccuss any etat <mnt for tM Cm' dcvc not incM!e such estinates. fvm thouah the
such C phins ta h' lop such criteria. 5%ile po:nlation des a; pear to be low cyrparei to.tnose for otMr (Uril)

melear phnts recently evaluatM, in lelieve the firal statMent shculd
inclu@ po n1itim <bna estirat s for tha tetal U.S. I w alation. We rxWeUt'ynn, h.interically, ml ! tra:w wra innormrated in linal:! retal

,

syst~, G siqns princi?1lly for PuFs of c mical pirity cun'rol, tMy this sur . tion to crc Maim t'at several of tfrse radionuclides
are also verv ef fnetive at traying a varioty of finaion tal railicactim (ptrtic21arly C-ld a vl Pr-M) will contriNte to lcrig-tem population dose
corrosion ad! activation PW'ct1 Wn mW in rmctor 11Tii ! rntal coolar;t imprts m a worldwic% Mais, ratMr than just in the U.S. For* a nirlear
sw * . W ra timive omrca ramn 31 daGe esti; utos mre uwelope' in plant w' tic 5 unes nixM aside (uranitn aal plutonir) fuel, sTh as the
t b craft neat <ra ct !w;M m t % am'im that r. rval of rallon d i h Clinch River 127, tM Ulr frm tram.tranic effluents frm the reactor and

cln %cra in tha foal eg-le also sWid be considered, turticularlylu ml . traninc ta'm plw; Im e r, t his im ortant rcle of tM scxWri
platenian - N1. "b th' extm t that doca esti'ation tachniques (1) limitml * r m i s ra '* in?ica* "I ir *+ ion 1 + ' * O 'ra the sourm *.'rm are

dwob e In ptrt i: ilar, sinm triti r i dif f'im 7, freely thromh tM fuel tir nr to an annual discNirm of thasa raliornclid.cs; (2) are lased on the
clavim cd acrtm t' 9 miln of .'n wit 1 ICat SC%W"I S d'l 8t*C asTrvtion of mnstant pe ulation simr anr1 (1) assess the ckmes delivered
are d r.rs, an1 cm thrm15 the W*M MiTi picim, the pri; ury arn, only dirino the war followinn releitne to the environmnt, they do not
int sr . i n mi i t ra. s arrrim : t% mly c5 cive larrier to t5e ultim*" f ally prrri !n t'r tota' enviro rv*al infact. Suc5 a total irguct would

(1) incurmrve the prepc*ni releases over tJe lifetiac of a facilityrnloas to tM erv2rm mt of e < 91 ally a!1 of tM t.ritixt pm n
(rather th+1 ytst an anmal releaso); (2) extcn! to coveral Mlf-lives, ortv r- :*or. ~a rin try mia t ran alno mlle , tn varion < yrges, a

vari av o: neer m i . ~.i f icant r s ' ire iv , s wien, incluling pl mmr1, 1% years, tr?ni tM terial of releaser (1) consider at least
' a E ', nermt ir, t olkrtu , mman aM cu.111U1rivW or avrically, tha world-wide iquets; aM (4) mnsidar auraait Slt , i01132,

an t i, . ' IM t e, metonal, i riv vitl cold t r m; sicm | U.y wcM 3 orrmnq r cumt ;mi%tien. 'l*1us, t:ta final statcrrnt r21muld previM an
wah rw 'ct to opdral terfomnm, with am hic prfon tiroj better or analy91s of the 131C aM s'mid rocmnize these influences m the total

envirarrental impsct, or clearly a;mify the liriitations of the rolel' usa!.
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Pweor Aa-i+r.t s ;.rmr.rru*ic s* atrrent ,0 ) wit h rem o:t to *v- u m of &rsi in cunerv v i= :s
in omw rat im or e arp' m rr reial L M pD * n to crf om.a*n for

Im do"s not havn tr=rilatory a1*%rity or re onsibility, nor no w ur m r'ain'i.s in Unnd . aa t a' en wi t h t S.= ron r r vnu inM in t.% r inr+,

i m re ! m t ' n Nr's 1.ro: < = 1 prr > a: r utic fimlhwt- siqnifica t in-how carrtisn, i n t ho +t t il H area i f f c.t rcx e c r c.f LE .'. s Iu'~rnal S vid '

sa fet y. liomver, m Nr/a an int'reut in this W j ct W in' of our on et ro-rrw l w. m t , m' mu!. ' also M in lin, wi+'t : I? 's prc vims
cycrieral r?swa0 ility for erall envirovent al nrntretie n, elbran: c'' m e n+, n o mm+- u n of on m-ntrio - uien ra ro rments f or t.n
iM unigio ratere of mre of t'e ami ' r* e n .r"1 t 'u t iuva Wa c . . P t o ra n ti - ' sa'"tv ris m. "a w rT tTri s i t is mr '' m tMt th,

postula%! for I;251 p er p! ant s. 5 r.u follwl Mvoln.a . nt s in M 13 f mal cr virom v T! ct. mt- s%W i rrcu ti: a mranca M.at iM riis fnr
area for several Nrs a,! lu.9 ruir.' 31rM a s* ro'e t irf er e-* +1 rnu. m 1* tM cnr" disrw e v?r .vvih - at t % r" ye will ', la s tMn er arNrabia to

for V ' la w 0 in th traf t vatoma*,recent prcnrariatic rovice of *% IW9 tachnolrm. M? ar" *!rrefore t M aviN ri d a pr" W r '

presm*inq 02r wral ve m ard fin 't~m on this c1 pct, fi ar : C's this can b ima by ^ < n,"ra* inq +' a* tM o r ' ime lon of prhilit y mi
crnsi:Sration d irityJ tM cwtin2ino n'f aty evalu elm of tic CN. cmvp nm c n l o r a in v"ry Irn, or, al t er- r b" innla:i r: in t!r( ,

plant d atim aw yrcial raf *y prma sions V:tch r1Ct h re Al to aware
""r discussion of pla-t acci*n* 5 revnis t ha t smo hwic ar ?as of the taa ris : 11 m yur..; .1" f o r. h in our om um , 'Jy' draf *

riimrorrent < nist vt.s en t% anplice vs and :"C rmr lim + h' F die '.u<m n* dm s no* J" n;t rate t!.at acritrt r i n s are ''< ry im, w l eli m

anns.m-r.cas of a cora diar tptive ac-i%t. Un mnsiaar t'un m'Nt * i ! *' tM arrtitt mt rust bi * ', *o e v mr* mwreative Ccirn criteria
of partimlar i. onr+ance 'mram of tv po en-iM 1v corim .r/irotrat il ra r iit mn%, ,' ainq a f.wnrai lo n i+ rtre of F mnc trra *
i.mplicatio-s of t'e nnro e:<trmo sc"narios tM* %vit It en p ut ilat i fcr prol ctLit ic:+ 1 c/ms, . r F >rm a proad +o e n smt ra' ' d. c@ta'.In rid w1*;icrit
this am id nt. D1wrermn*s r ovo'vn arourd the erstion of u?r:*her, ja tk Tocial sa fmy prmisions kwner/atin) .
the ahsance of cortain stwial safe ty previsin~s bhich irld an e>-
vos:rl coro-catcVr and a wcial a.:*ivo mlim sven t o r mva p ut- As Firm; ah, tM Jr W ne wrent plac s crW r' 6sia on tM
accider* decay cat), th.is urci bnt mil pro ;rrs in sta:h a my as to a Ttici uto ' r.miti c' N @* ' rovi v to rM hther > cial of o y
creon! 10 CF31M <raideline values. ' min errce tm loals, in tum , 'n t M pn ni,in. s 12 1 c.r vil' ir. . - = wi for t n con-vit vent . I wer ,

} ism of V,ntvr tid prrwisions, currontiv inc19 a al in tM a Pilc nt f th' f it :r - t n 0 and 'crWr wrb - * ioW in th * Cro f t * t-v ent, vlic5

"pirall ?1 Msion," shrnld In ra rtirm ' v " C. .h> draft M ai ^nt N> *- will 50 roa d r 4 11 ru t c' t% L - ra/im , vn not (i 'ri' n l in aT/
,

pnr/iN c&.vinoina a u irana t N t C 'P ac"idn'i* ris'.s are ca arm.lo to J,tal!. U 'clis 'i- 0 +i s n+ c ml ' .m Jo ' ' i Mil ' vra'

T ems, frcn IM.Ps or can le nrt t m :. ..ral l ? vit M r* incor: ur it ' - t!n el . i n s of t' c e#t " " vim ro + o j .n ni ti.T l" in nr.a'i. 1 one '-

riuo u. ha t +r, t% * ' av&nt s mla"ptrallel desion" foatur~n. Lo revni'i that, h au e t h re cre s a e mis t o t r . t nc ; ,' e. <

unrecolyrt! sa 'ety issues, LM consi4 rs *'. t M m 1u'fici* *. Lasi3 (:iM cutli v * - r cific ta : a an i ril ' .tws, Li rify t.c critical
at this tiae on UticS to ru'm Such a det ermina*inr , anl tnt ;.C 513 infon #io n - ' l t o rm 5 tv d cisims, r m r . th' tit itm of

) u:vt way mfoty staties to provi@ tM hae,is for t:e 0.n*cciu' ion, dich i@ m+ 1 mal n 4's, m ! i. ! nt if y r ,v co no- m16c pc int s irn r nt 1i

will le rala a+ a later da+a. "never, unt il this issue in at+14 ,w thin an . row. In +;.it errrr< * im ' ' ar, ' nl- 4 tor 4re t;x TC staff) balia > tm J.raf t envirre nt- sta ":vnt is 12ncr *r It is our o:it. ion hav nE mt:ii-?im '(UtNttT" I vi to r. t . a Nisim na tM
O tMt tM fin 11 ar.vi crrmt al stata t rmat h' r 'finitive on tht.5 isa w [uralled v en r< 'r~ * < bsicrns in * r .a to <* tM tare ,t relotm Joe

Orn way to le &finitivo, of cmrn. , m 0 1 h t o : l t f t t'r on Msis < o ti for Mrs fim1 s+ a+ + nt- * It is n.r in nr a diat tha*, at * 'ut ti < ,

cr ucial d"t y proviaima at 1iM ei*wr W reoronco e ' Pa! N O c m vill l a n d octN, or thit r. iir,dpirall 1.' sion ef for* s to reira tsa

to l o in w.crat~1 into t'- plant < n, iverim u, outo s e of tM " 's , ;i. n cri*eria will ' ' i f i :vv' . . vill : -l , t o clrif ' thm sa f et y

safety stuli's which sh<m tvy are m* nWr<l. ' nth "re ~ r ne"" anr: analysis for tan a
~

.

";ura'.lel" < qi.n efforta. m21d at ill ' a con * i'v ,', .m 6 acrl: ni in th
Praft s+ atwn* , cvnc"rr.n* 17 with e n O t r imi<n' .1 sti :ic ; to. +u.tt Altha y a nn* ,vi ,319 e g o .- in , 9 < .rt rg . ,r, i, is

tv safety e 5t? tv= Us. I f t: c m f" :;t u hm ' ' ml l ! < m el + t il ctrrr nly 'r n i ' hat a- .'-re r/ ' m e d< - (S 6) i s eM. *r
ulop a for pmi' 1 - ,li:.o u to LT , i. u. um lJ h'

time, & !t tmtelv ; >nwiM a rnlii iasts er t v 6 tc vtnativa (N t. i

u t:c fe e aros could le d lete t. Int M a .J ul . ,.t n are to w !al, *

any evM *, wo as c e th 't d i a:'a M U onvin& Mal sta5 DTt Uill !=
nNPlir d if f r l ecial L O *tV prOViSlo7'1 aD? % >* 1J acGr' E P M I. [12 J (A) iWot! .'2 00nt" "it al P M e * *(q h, ! 'ro fr.0, @ l ", E , i c y der,I

ayrmc5 to sa'ety a.pura to le t irol / cmni t' nt with W,'s fin ni r." , 3,11: IV h-l^-ll , a ll C '.-7, rm.u :tiw lv

(") % * ' r to :'r. ,'!. P ' mi:' * w fim n 'b ern, r.Ti n : - In'

d -m . -t ion ' ' o' " ''i r il W Vir;n i 9 al ^* On l ' ' U".l b i'rmI a i,

a-nr. um ?) .y ,

O o' m . e a, cr- , i s - e a+ . .o a m .. pr.% 2r m

n J'erev i n U. ':5 i ir . ). O 'l' W. , a tt i
^ ,2"j g ,

I i

<U, b 3 A-19
' '

p
L

'



7
fl

crritainarl within tha rwrors witld le actuatvl le/ tte inherent ef fects of
thn trannimt; wrnld le tolerant of stnactural &forrutims, such as ntP 5t IMI siting, and that UDIR sitirn glestions are ccrisiderably different frmJ
result frm carth rt 2 heir awl w"1.1 mrvo as a +otally ir4svMent aM time relevant to IKt sitira. Un ho11 ave these differenms should be
div rra rew-tor n5ut.'mn a vice as leup far the two imap nbnt scrxi exrinM in Otail, and 11 CR 100 supplmental in t% near future as
systans. Jf sNun to M relid21" arel ef fnetive, the CIm umht greatly necr%ary to trovide specific criteria for feare IMEt nitim. In this
increase cranf em that mrn dicr ration acri*nt scenarios will M coincion, we mte that *yu prcvisional criteria for bone ckmc have bem
e r-irutM narly, bnfore reachinq tN dim 2ptton staqe. i3 do not kncu estelis:nt for Iccident Classes 9.3 aM 8.4 (Parallel Ibsign) . "M final
,t'y r aa rm is trWr mnsi % ration for the C.C, and believe the st es starmnt shoul1 [rovi& t c rationale aM buns for the new critexia, a 4

,t SATS & velo: rent shoul1 he <iiscunert, at least bricfly, in the fi ul should clearly irdicate that these criteria for the CIW58 are design
stav n'nt. ohjactives but not forral rwalations.

He re<mnim tMt tM docisim m sorrial saf.-ty prwisions at tM Althotryh the airlicants prnnse to bottle gases frm the roble gas
CTAP is of crrnidoM ,1, i~nrtav Meauno of the concarn that a precedent storaqe vrss'l for tmporary onsite storage aM #Nentual offsite shi;Tynt
nit * M est Mis:M for f ar iro i ocim, anl the passibly imortan+ inact to a lienned burial facility, it is armrni in the draf t statarnt for
that clal ore ! r.fety wstms ri%t Mve on the erxnmics of futuro radiological dom ertirution pirioses t'ut tM aantents of the storge
cxrwrria t pl u s. 1:o 1.nliavn t!.it nch cmce smid not he factered vessel txmld be releasM to the envircrrmnt. Mais is cle.arly a

- into th e d^cin m on ca.T safr*v rmiircrwn, a;y1 that Cs@ safety corervativo asuunption with respe.:t to estinatity1 doses frm routino
chot!d be tmt ! as a smarate case, with safety systra d >signM oprra*1c:ul relmses, lhever, it is not clear that the irtacts frm
cmservativnly fcr s fo o.rration in acmedrm with current uMerster!ing Inssible accidental releas's of tha cnntents of the starcri bottles Mve
of hy'ot'eticil av-i S nt sentrim Un do mt Inlieve safety provisions teen frtorcvl into the analysis of plant amidents, Section 7.1. O e final
incla+d in t'r 9 mi, of a 6m m ration plant, whicn are later s.vwn to statrret shenld include an analysis of ycidental releases of stored
be omrl" cce Tcmive a vl unrec<m ary, sWd or will camtitute a ra!ioactive noble .,as mates, or clarify tMt this acciknt has been taken

N prc#ent f la*>r dasions into acccunt in the analysis.

CO
Se Ormry of :Wiolmical c nmnce, Table 7.'', reflec*Js t?at a T*virumntal !bnitorinqod fairly wi9 rwo of a tailM r~'r m tativo . bouMinq cal ~ulatior.s vere

> tw s* ' in tM ir am Wuis of tS spectrx) of rosstN o Trition is of [urticular intercat ami iriportanm at IdiWt plantscarrint uit i

arcil'nta mcriatd s * n ti,n c% M hil.vl cale:lations i7ly tM Meause of tM ease wits which it dif fuscs through hic;h tminrature soditu
une of a crmi 1,rable o rt of c" crin n'al we l test ra 21ts, as wil .u a syntms (see corrents m Palloactive Uaste :Linsyrmnt). He believe tM6

aw s ntims r c tr ine tho li'eliW ml profren . ion of radiolwical sarillag ard analysis scherble, presental in Table 6.1, is rotrrr ier of critical a

certain arci" t nwTm , cmr nien of raf -ry sptm grtition aM Me'Taate with raspect to tritium. Ue bellem operatignal tritium analysis
O m r.t 'i w ten " vtcrn,i*e Dr e of the ans ptia-s aM Mnes fer tSn should le p2rfomrvl ces soil, vegetation, pasturace grass, rtilh, and food
caly ma e Ar , * M in t' = (af t stater c *. On list in rat orpl'to, Lops in allition to rairr.nter and p2blic watnr supplies. Sie
aM e revni's t'ut an is -tive list sm11 not be prac*ical, f axvar, prcqrrational sc%ble s%ould incitx!e samling a,d analysis of those unlia
w Mlia M 1 the i' t or* w or cri*ical anrmtions an! tMir Mnes should to es%1141 Mchgrun! trititra etnrntrations far acrparison. It is
le doc rewl in tM emiro rnntal str. rcent at this stT:n in the in;crtant to estaElish general McLr;rcuM 1.wels of environmntal
&n lo rw W In temlocy. Alan, Wra z oacarch .nd dvelop ent test rAlicactivity, in particulir at tM CTP site, because of the varied
data wre u*ilimM, th' ru ? of tM data u oald to in'icatol alcrrt vit5 nuclear operations alreMy associated with the local Chk Ric4c arm aryl
tM h_s for wlx+ mn of data uit bin t5o ra.m icr une in tlya ac-14 .t upstrewn of *he Clinch r.i' er.

a lpan. ~*1in is i yr*ent tmum tM M J' is tM first U2m to
tierrn a fW l rwml ' r irv revim wv or :3TA, al tie nnviruren+al Patarials f:afeurds ar i Plant ';itino
m we will N a pr< c'ul mt-s * ml one for forure emiultions. O m ,we

N* t9 fir.al e*;virom vntal stato nnt clea3 y %n draf t statrret rotc3 (p.IM) that the issue of transport securityf olirm it is i , crt 1 1*

+f tne 'h mble a;vi bra u W. is prmently Ming stMicd by the W on a gomric Msis, aryl identifies
*M transport of unirrMiated (nai) fuel ohmnts to the plant as possibly,

on er with t v um of 11 C Part IM ouiNiire v dvs in "...the rnst attractive an] vulrcrable son.vnt in the entira fuel cycle"
cvaluat t i i tv arian* cmam m s a,1 sitie charactenatics of tM with resport to mterials safmaard in general, the detailed saftyt.ards

f od.! le cms 1&ru, utcre practical nmnures to be uwd in the mmP fuel cycle are not as yet dottrnined;, sie m *1i".cn with in :N P 'n: "

i, co w rit 91 f* v. w wr, the anal"nes aM nn- Imerr, emnpIns of so n of the rmsuras tMt could be used are ittrtim!,to do so,
o tMt 13 C R I N a mlics pri.orily to arvt it is concludod that a transit protoction systm can be prculucal which- parinms WmM mm cuarly e M

C_ i gp wmid M "ensnntially uMcfoarable." This amrtuch to the prcblan prtwides

C
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' lo

as:*1rame th.It anprroriate remnitim !as bmn cin to the 'vtential gy: v' ' ' y,ycy''"s - v ' *w'e,.

thr^ats ary! that sol.1tions can be (k*/nlaiva, but pits of f t].' &tailM

resolution of tM p-rt,lms to a lator, trcy cifin: dite. .* is is Ierm. * *i''"""'ursr/oidble frcaum af ur.c-rtainty in'h in tM rumit#e of tV thr"ad
%U th1t rust in prttected am inct, ar,i 11 the detailid criteria t' tit will le

t a ,P wl'l 1.3 adti"vM
1

.

m m (mlim t tne C':,pn Jm ,

---.-* & volo[nl in tho future for tM IJN f el cyd + I M.r r , n occtoj f r :0r. ul plcmt .f wo a: t c.i al 'raf t wt e nlir,1 t r.

this cubi rt to la.' factor d into th n< + ian u. sien altern tives, L ctir2n CICf't i v m vit i , , w1*cr ,-i11 b. utt:,r a n .rtn t.: 3 clirch . i'rr at t-c
9.2, stem it is amurant that th * namitu 1 of tM r2rnat can le "C P# " ' * * b

I h *' # # 3A.,
#''

influona d tv/ sitinhvaritics. ' iclieve the s.ction on sitinq criteria "*''"?"'" # "*" " '
"# " 1, a '. 'tsc .a1 i o'lrJoul.1 le exauvbl in tJe final statmt to incbr% conr.iH ration cf c..ft- I# P"U C * i'I' ,'cr 11

' " ' " "

mit {or Onm
.

D "lqturt'.s aspscts. In qarcral, w for.c t at tha t.ito selection criteri . usM "## O #1"' d I"II"t # t '' f* 'll i" li"" I ;"# I
DI

b #ti'"

r t w D+r il at: r Pj lutim G-trol''Ict of int', as a my[llN in the arulysis, alttough relevant, cc . carM narrus in s'o:c, since * 4 4p l O LTU ) .e

3 did not treat rWictor siting in relation to tM total 11:11:: fuel cycle. 133ua e of t'r o mit wil I ' i m ' wm r~ aai .. 1 a-tilpil o_ as

' (.raf t s' atc ent.<wj in +rhy 1-M . m an mW 1 W<C ue urulcratanl that sttvies are unar./ay to deterriina tha a bpacy of 'w m 311. " - k) , 31 ". C )W n'11. t+1on vill ha aivn M r;miq' q 0-promt rucbur facility sitim crit ria ni otrrent facility &siern ### P" " !'" "' t# ' ~ ' ""' ' 3 fd l ' ' ''' 'I '~ "i l l ,' "* l t h #

?practic-,s, with rqrct to icati;10 sa!nt vie a tdtts. Uu lelieve the
^# ' !I'!"fi:ul stattrmt should inclu:e a briof t. rmry o' Uvae ct.v.les as th ty

relate to the CT2 anl t'te UA rall 1XM fuel c,& E rtion W of a P F2 sti:121at 3 + .a* ef f b r :nt Ir.ma ,cr vs rion
.

.

.

trw y - u> t- * Picd arm en - +vi ? I' .'t*cra 0111 re 21 " tb
afpliccho t o' ":5 ' * , v111 1 1 i n vnct rat ~' Ccntre ;. "*c.rW W "'*c.a Lrel

of tn nlmy m w non.:in tn *Ais ter9 19 051es ! la ;W 3 U"*

u r3 a* d11e r t Au r t :' tire ni.? M .' ~ iht<<P N * Ga'

C" "J
T St o ' f a ,* p --q < ie -r c ? Octo rr : 177.: . c.m q"i.: l l:t i call fr.r,

clcGO '-c/c' E 1 L ' *

O Tc rry r< a v.s a : ' mical W1f t crolinq m r r, a-u cc., om;ryc

C'? urder rt N can:itirr1 in m '' cro' ''it ; thew mi- Ninas en i : " ' e ir' .

vrmi d oit tl.on a! a,s.' eM s al dind er- ,J. rim lar, , Hoovor, IPA in i

or no-f hi cru it ta inm ; l' at t'Ta i linda hver Plg t d r to c orationh
-

:trt Du e i ' kr .of Tl*m Fill o, U t*ri 2 or b t1, ' orris la_~, - '
-

lor c: no f1ru an:itiam * cram"Tr*u? Jicew
'. vim c- *' unimer. v ti-1 cv om , ont r e.c *. m t' < 1 caliw a m tic en"tr- n*

'{ ,} Also, a ." ction ''',(a) univr fer tr tNn al cm r ent of Ji # tror W
'

r *ro are, it vill 1c na m m / tu t a in ,e-not W n r m y'+ ,

le i""i- d in 9 or such a usiv'r. Pr&nm,F 'cT 3 "*ratima ni
co p r, irr 1, a> m m ri a r.n!ia in ur ef f M- n . ill m . the.

% apolic 51,e' ~t emillinn .nl st ~ 1 br's set b; :PA.

''~1n . 'rlf t " e r e *. c.+ mr, ( cn , , , Cut "O ai rl't b . of "
TH t e, Hill n a in ivl, tD ' ', r a ymr los i c%. s a total of N <t,

um no mt ^r uas rol aro ." ".c stat <.mt al c.a r . r.tims oa p,. m 5-11 et t:

" M ver, t he aplicae.- hm vy 31 ta .t we or ficw b,r * M ' . int u.r tll
to re.11. + o1 in tno De ura t o r d ' r iirant - to : " :e
(rt wi~l p'r16a of no riv~r fla t, + ail C ,11u*1m on | m

: Mint ~'a.m of river h ri naar t'r U 1" u > i f ' 5: cror .t. + d uu n h'

re' arc of ' ':t or at . llm Mill :t s in rn i m&VM > . ,6r Cn

r i r t im m im q , n*in t, rr/rr f1N T mbl ; e r, mitnro t o ihnti f,
iN lotmtially !tumful p'rio ' ; of no f hv."
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N DITT77h rf7*F*rvi
iini;i p flrw reviiiremF3 r*mt M P clopr4 in ttr. final s* ittrer;t an!

d irv:lu wl in tM P 1T it , or t ho r%ircrents rTmt bo includ in tM :Tm 1. T'in tnxt of 7pprvli" D rakas the point that <'q)1eted uranitri, a
icmit t5 t tP/ M d~'alqed prior 'o oyratiori. bypro!ur:t of pr:t rnric$rimt proames carriol out in this auntry, will be"

usol an blanhct a,d mke-up fuel ruterial for the NT crre. lbwever,@ "% raft sta' v'nt air r r ntions (; me '.,-13) that po+cr.tially aQ/ers3 Ficrira 1 of tervlix D, anl Gec+. ion 5.1 of Inunii;c E, inlicate that
m+ie t. e+1 Jr +o comr aC iron s omar un:rr river oralitior.c of natura'. uraniun em14 be usavl in place of cr in aMitirn to de'pleted
ext W t no ficw. It is aho cNtal en un e xin pne t'ats uraaiwi. In our vim, the radaction of uranium niniN a:vl rdllirs 1:' pacts

. ly utili'.im existim stoci s of deple tad uraniuri, is an irportant txrefit"-m. tMinimi m 'cificatiom at th MrratiwT sta"e 6011d ru ptr"
of tv II'I'm. S ich une alno is in direct accord with tirTMs rundate to~'3

rrri*orim & -r, iron, u durirl r 1 rit omration in crkr tD achie> 3 tin, " ..ncimun attaintle rxveling of depletable resourcxrs.' We*i? O * r-ir r fle r rr.ulation nuds f ar a entim p;t antially a Mum ten the uan of natural urar.ir, as cMuni to depicFd uranixi Stocks,im t a. "_.m
will N raininimi in tM CC2 fuel cycle.

IT3 t or eni ; t:a* fine rnmi Trw a le est 3 +1ishM prior to plart_ 2. m pvp 5-11 o' thi draf t statcwnt, it is statal that, "In (gmeral, 'a."ro ria+c < n Diti- N c. n tu 1v101 in t% i : ' C:ger?io mt ' rCla* loi Mas calcMatal ? y the staff are intervlect to apply to an averageP'mi' to 0:mre tMt ef fl i~r * standards will not le violatal. ablt." ' he ITA twli:Ps that the rest critical irdividual, which will vary
with tw cz osura po ny anti radioisotom, should te considercxt wMn
rukim ion estswes. If this aporoach is rot ta'wi, arplicable standards
or epiide s ruy ty! er<cervl~1

'

3. On tuqe 3-?l, 'M,le 3.6 lista IPUs efflu.nt limitations for zing
chrrri u , ant t cqhorois aa 1.0 rr/1, 0.2 ry/l and 5.0 m/1, respectively;h

O these ars "%st avail 11e Wremt-aml control technology" (W)
g refuire' nts. Sinm c'!:rP 13 ;<"se tly classifiM as a rvu }oint source

i_ i disc'artr , tM strnlura.3 of irrforna at which relate to fWr are rot
aiolicable. h stxvlarls applicable to the CEP rar!uire tNit materials

Uc h ) alled for cx>rrocim inhibition including Nt not limital to tinc, chronitri,
I

ani phosphorous shall be 11-ited to diactarna crncentraticri of no
3, i detectabla ancnnt.

'

A. In Table 3.f., tM ITA Efflu^nt LiDitationS Citcd are not adoquately
refero m !.

g> 5. On pm 5-9 liv 6, Fimire 5.2 shoaltl rral Fiqure 5.4.

a
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FtDERAL POW ER COMMiS5.ON
w as . recs D C. Da26

Mr. Voss 4. m ore -2-
,

The Federal Power Constission staf f views the Clinch River
MR 2 2 G76 Breeder Reactor Plant as having the potential for improving the

critical energy supply situation. Recent experienca regarding~

.'7 energy shortages emphasizes the need for the timely development ofM all our potential energy sources while giving full consideration'#'4
i' to overall environmental interests. The Clit ch River Plant, ifMr. Vo s s A. Nor e -

Assistaat Director, of , 7 brought to f ruition, would be an important beginning in maintaining
the reliability and adequacy of future bulk electric power systemsEnviroc ental Projects it will extend our uranium resources considerablyDivision of Site Safety and -*- for two reasons:

s Envitoreental Analysis . . , and provide electric power to meet an increasing electrical load.
U.S. Nuclear Regulatory Commission
Wa s hing t on, D. C. 20555 , ,3 / Although it now appears that actual electric demands through

1980 may be below the projections of the 1970 National Power Survey,
the FPC staff believes it is quite possible that electric loads byDear Mr. Moore: 1990 could equal or exceed the National Power Survey projections if

N This is in response to your letter requesting cocs.ents on the there is extensive substitution of electricity for present oil and
D Nuclear Ragulatory Cocznission's (NRC) Draft Environmental Statement gas applications. Environmental problems place obstacles to greatly

to expanded coal use; additionally, exclusive dependence on coal asw
(DES) related to the proposed issuance of a construction pe rmit
the Project Management Corporation and the Tennessee Valley Authority he energy source for electricity could greatly depleta the Nation's
for the cons t:uction of tbe Clinch River Breeder Reactor Plant coal reserves in less thaa a century. It therefore seems prudent
(Docke t Sc. 50-537). The Federal Power Coccission has already to make use of nuclear fuel to generate electricity, in order to
cornented on the U.S. Energy Research and Development Administration's conserve our fossil fuels.
Proposed Final Environments '. Impact Statement and the Atomic Energy
Cour:As sion's Dra f t Environa. ental Statement on issues related to To take advantage of nuclear generation, more nuclear fuel
the Liquid Petal Fast Breeder Reactor Program. Copies of these must be made available. A f ast breeder provides for significantly
letters are included in the respective Final Environciental Statements, greater recovery of the energy potential of natural uranium resources

than that now obtained from current light water reactors; thus, the
These coca::ents by the Fe deral Power Connaission's Bureau of nuclear fuel supply is extended over a much longer period of time.

Power staff are made in compliance with the National Environmental Securing a long-term supply of f uel (in this case, nuclear fuel) is
Policy Act of 1969 and the August 1,197 3, Guidelines of the Council vitsi to the reliability of an electric system.

on Environ:' ental Quality, and are directed to th6 need for the
Clinch River Plant as it relates to the reliability and adequacy The Bureau of Power staf f concludes that construction and
of bulk electric power supply and related c stters. operation of the Clinch River Breeder Reactor Plac would contribute

to the reliability and adequacy of future bulk electric power
It is noted that the Clinch River Plant would be built at systems by demonstrating the feasibility of extending our nuclear

Oak Ridge, Tennessee, with a net output capacity of about 350 12 sources and by providing power to meet future electrical demand.
megawatts. It is scheduled for operation by 1983. It will be
operated by the Tennessee Valley Authority (TVA) as part of its Very tru y3urs,

TVA is a member of the Southeastern Electric Relia-power sys te:s.
1111ty Council (SERC), one of the nine reliability councils which
3ver the contiguous United States. W. Ridgway

Acting Chief, Bureau of Power
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OFF'CE OF '

STATE OF TENNESSEE,r e -
O 7 North Carolino Department INTERGOVERNMENTAL"

{@yp;p OFFICE OF URBAN AND FEDERAL AFFAIRSREu7iO~s,

ua of Administration ' "* fa'l%"
~

= = - ' = = = = ~ ~ -
JAMES E. MOLSHOUSE R. JR GOVERNOR e BRUCE A. LENTZ. SECRETARY

aavsLA% tom
- M AsWMCTom SLTLIa. Ja.

0-537April 7,1976 " ' ' ' " ' ' ' " ' -

.- 59-537
Mr. Paul H. Leech- - . *

g Project Manager - %p[' '
d N '

[MOffice of Nuclear Reactor Regulation
.. i r. Bernard Rusche, Director

cc

Nuclea r Regulatory Commission , Division of Reactor Licensing

ri(,f / [
'

Wa shington, D. C. 205 55
,

P-722, NRC y

b) Washington, D. C.' 20555 $ -i
.i

s '~1, Dear Mr. Leech: y,
F

77pO s -M
SUBJECT: Draft Environmental Statement U @Q ' s,'

,,

U
R e: Draft Envsronmental Statement - Clinch River Clinch River Breeder Reactor Plant N ;/

Breeder Reactor Plant; Roane County, Tenn. Roane County. Tennessee N pQSCH File No. 018-76 -

Dear Mr. Rusche:
The North Carolina State Clearinghouse has completed its review of the
above referenced statement. A s a result of this review we have n As the officially designated State Clearinghouse under the Office of Management
comment to offer on the statement at this time. and Budget Circular A-95 Revised, we are transmitting the enclosed comments

by the Tennessee Department of Transportation, the Tennessee Wild!!fe Resources
The Department of Human R escurces, Division of Health Services did Age u:y, and the Tennessee Departrnent of Pubile Health on the subject document.
question whether or not new or spent fuel or radioactive wastes will We will forward comments by additional Tennessee State agencies upon receipt of
be transported through North Ca rolina. The State would like to be those comments,

notified of such transport and on what routes the transport will take
place when this imformation is available. If this office can be of assistance, please cor. act me.

We appreciate the opportunity to comment on this project. *

Sincerely, tc$ M. Wa
Stephen H. NorrisM [M Grant Review Coordinator

y Jane Pettus (Miss)

Clearinghouse Supervisor
SHN: mn

J P:mw
Enclosures

w
C 3

| 3584=
3193iis waar Jones stater n * L e sG M 27so3 + si s2s2soet2
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Mr. Norris
*# Page Two

March 26 1976
RAf BLANTON tWE m itwwa

# DEPARTMENT OF Public iit. At1H
e us m

Ei,sene w F MD.up" Page 1-2 states that since the plant would be titled in the United States
and built on Federal land the project is not required to obtain licenses
and permits from state and local authorities. Also page 1-3 gives a listMarch 26, 1976
of authorizations 7ecessary. We should note that there is no mention
of the state's interests even though non-Federal land and streams will
be contaminated radioicgically by this device.

Mr . Stephen H. Norris
Grant Review Coordinator Page 3-11. Appendix 1 of 10 CM Part 50 is applicable only to hght

%"i water cooled reactions but is used for the CRBRP. This is just one
Office of Urban and Federal Affairs example of the use of experience gained with Qht water reactors toParkway Towers Building, Suite 108

evaluate LMFOR's. an obviously questionable practice.C.D Nashville, Tennessee. 37219

Re: Deaft Environrra ! %tement, Clinch River Breeder Project, U.S. Nuclear Page 3-13 and 3-18 indicates that much waste radioactive sodium, conces.t-a-
ted liquids, and sohds would be shipped off annually. Several questionsRegulatory Comnis-ion

N arise and should he answered. What roads will be used? Where will
these wastas ge #ho hcenses these disposals? Who monitors these'? Dear Mr. Norris;
transfers? Who acans un accidents? Who guys for the above services?

43
The following divisional comments are submitted in response to your request Appendix E se sons 6.1.2. and 6.1.3. is relavent to this comment.
for rgview of the above referenced project (NUREG-0020 : Page 3-18 aragraph 4 is internally contradictory.

DIVISION OF AIR POLLUTIO'. CONTROL
Ta N ; 3.1 and 3.4 are only CRBRP releases. Na comment is made on

We have reviewed the above report wiC. respect to our particular areas r. avity in intake. Since the activity in the intake is not well known
at this site, total activities are not available. Again the question ofof concern and it appears that this r oject would not significantly affect
site selection ari--ambient air quality.

DIVISION OF OCCUPATINAL AND RADIOLOGICAL HEALTH Page 5-16. NRC recommends that a study should be made to determine
the magnitude of payments in-lieu-of tax and to whom they should be

Page xiin states " Members of ne staff (of Nr.C) may meet with State and pa id . We should pursue this to cvver our environmental monitoring,

local offic ils Su .h a meeting was held on 9-17-75. The emergency respcase planning and monitoring costs and costs of aid to*

comments hat we made at th.t time concerning corrosion, monitor e ng . local governments. (See page 10-7 also)

'

condition os the Clinch River, , ,d site selection seem to be only partially
Page 6-1 indicates that preoperational radiological monitoring should beresolved . initiated by the applicant two years before operation. This would be

h Page 1-1 states that arr y us. .ning the project is to demonstrate about 1981. This look at the environment would occur well after an essentially

reliability, safety, ar e Overonmental a ;ceptabit ty of a LMFOR. It seems irreversable commitment to operate the CRBRP. For this reason and

reasonable to questi e whetner this en an appropriate site to demonstrate those above we bel eve that we should vigorously pursue an immediate

the safety of such . potentially dangerous device. revival of the Clinch River study with participation by all of the interested
- parties and funding by ERDA and/or NRC. Our position with respect

to the Clinch River should be .5 follows.Cs Page 1-1 states that a water intake will occur during operation of 15.6
g cfs with an exhaust of 6.1 cfs. The balance is lost by evaporation.

We can expect, therefore, that non-volatile impurities in the CRBRP intake in general the CRBRP management have not satisfactorily evaluated the
will be concentrated by a factor of 15.8/6.1 = 2.6. radiological environment in the Chnch River. One consequence is that

they do not have the information necessary to properly carry out site
s election . Specifically the behavior of the effluent from White Oak Creek
has not been evaluated with respect to mixing or streaming.

A-25



Mr. Norris Mr. NorrisPage Three Page Four
Atarch 2., 1976

March 26, 1976

Section 3.4.2 "Rerraval of debris fron the inlet pipe can be accomplishedin addition the quantity, nature, and behavior of the radionuclide inventory by flow reversal ."
q on the bed of the Clinch has not been evaluated recently or satisfactorily.
" Rema r ks: Furt'ier conclusions by NRC staff indscate impingement ofPage 7 2. last paragraph. We believe this paragraph can be reworded fish will not be significant. If impingement is significant, will the applicantC'N to say that the nkelihood of core disruptive accidenis and their associated reimburse she State for loss of fish and what impact will the dead orradioactive releases are not well understood and the apphcant wishes 9* .ed fish (when flow reversal) have on classified uses?to build the CRDRP before they are understood. This suggests that *

the project should be delayed or moved to a remote site. It would be Section 3.5 "As low as reasonably achievable."N instructive in this regard for the NRC staff to estimate the likenhood
'3 of both the Brown's Ferry and the Enrico Ferm Breeder events and compare Remarks. Is this consistent with the goal and requirements of PL 92-p these probabilities with the numbers in Section 7 of this report. 500 (BAT) by 1983' Tha Division is aware of the "so-called" agreement.

between NRC and EPA. It is aware of the fact that the courts have requiredPage 9-5 last paragraph states that there appears to be no significant EPA tu address radioactive waste systems in the NPOES Permit.
environme.nl benehts to be gained from locating the p' ant at either Phipps
Bend or V arphy Hall. Both of these alternative sites would be more Fig. 3. :: l iauid P ' metive Waste Systemeasily 11onitored than the present site. It seems, therefore. that the

enviros .. ental benefits exist and are obvious. Remarks: What are the provisions for handling radioactive waste when
filter or evaporator malfunction.

OlVISION OF SOLID WASTE MANA CEMENT

3.5.1.2 Low Activity System
The waste generated by the employees such as cafeteria and office waste
are not covered in the statement. Roane County does have a county- Rema r ks: Waste characteristics (chemical) not shown for liquid radioactivewide container callection system and agreement for handling this type waste stream.
wa ste . This typ? waste would be compactible but would not fall under Adequate biological and chemical treatment rr.ust be provided

prior to release into the final dischorge pipe.the definition use d in this statement. ,

3.5,1.3 *

DIVISION OF WATER QUALITY CONTROL bleed (tritium) from the corriensate and feedwater system'

Remarks:
A review of the above referenced statement has been made and comments Waste characteristics (chemical not shown). Dilution by river

water is questionable treatment.
and concerns are as follows.

Table 3.2 "Radwaste Dilution Flow *Section 2. 5.1 Surface Water: " Melton Hill Dam would be regulated to
treet the flow requirements of the CRBRP site"

Remarks: The Davision of Water Quality Control does not concur with
NRC policy of dilution in place of best treatment, nor is this policy in% morks. What is the impact on upstream reservoirs and water uses
conformance with PL 92-500 (BAT) . The use of 2700 CPM reflects applicant'sif TVA alters existing flow regulation? Does TVA plan to give equal
average flow based on wet bulb terr.p. and dcas not reflect minimum dischargeconsideration to .aunicipal and industrial discharg.. , .... J-~ .ar reductices conditions.

in waste treatment cost?

Section 3. 5.3 " Sodium Nitrate" on-site process. What is ihe impactSection 3.3 Water Requirements: " Average Annual Water Use" on water quality if on-site processing occurs?
Remarks What are the maximum 24-hour uses and discharge figures Section 3. 5.3.1 " Staff concWdes that the solid waste system is acceptabic *' at maximum power? What is the projected number of 24-hour days of

I Jcontinued maximum power?
C D

. + *
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Mr. No r ris
Mr. Norris P_ge Six

9' *' March 26 1976
March 26, 1976

b. "Off-Sitc" - Request identification of Tennessee locations under considerot.on
Rema r ks: The Division cannot agree. Failure to define or identify "off- for treatment and/or disposal of liquid and solid waste gene-ated.
site" facelsties for handling semi-liquid and solid radwaste places additional
burden on the state and local governments without adequate plJnning

Section 3. 6.7 (PCB) loss to the receiving htream,,"

infor ma tion .
%j

Rema m. hennon d sM conWnaw M M WMSection 3.6 Chemical Effluents__._,

* 'U " ' "O
Remarks: Individual process wastewater character not shown in adequate

detail to ind:cate difference between waste treatment and dilution of waste Rema r ks - What is the basis for sizing of catch basin?
In the cooling tower blowdown.

Section 3.6.11 " Chemical Coolants"
Table 3.5 Chemicals or chemical species expected to be in CRBRP discharge

..

R 'ma r ks: Where off-site?
C.N Remaeks.

Amonia Nitrogen What is the source (s) of 6,900 lbs/yr.?
" ' ' *

Amonia Nitrogen Question 0." MG/L in sanitary waste effluent'

BOD What is the source of 43,000 lbs/yr. ' Rema r k s . Request adequate engineering data to evaluate proposed treatment,
BOD Question values of 2.1 MC/L and 6.0 MG/L in Clinch River? i nc lud i ng .

BOD,NH -N f Temp Has adequate model been developed to show that State's3 a. FacMies designd aN sM k Wak Nw aN wganic Mng?
DO of 5 MG/L will nut be violated as a result of CRBRP

b. What procedure is to be used for flow splitting (equalization) between
discharge in combination with other area discharges?

the two plants'

c. What type of on-site food service will be provided, if any?
COD Question projected value of 25.0 MG/L in sanitary waste?

d. Are showers available'
(COD: BOD rat:o is not consistent.) e. Question realistic evaluation of obtaining 0.5 MC/L NH -N in final3

' "Chloring Residual Question reported results based on use of orthotolidine ,. q es o COD. BOD. Suspended Solids ratio'

g. Nitrate in Table 3.7 and 3.5 does not agree.

Nitrates What is the source (s) of 66.0 MG/L in sanitary waste and Sects n 4.3 Impact on Water Use " Applicant has not indicated the
28. 000 lbs/yr . in comt. ined source? procedures to be used in disposing of 40.000 M of material to be dredged

Suspended Sohds Question the projected ratio of suspended solids 800 in

sanitary waste?
Remarks The Civision of Water QuJlity Iontrol is required, to provide
cenihcation of COE applicants. Section 4.4.2, Paragraph 2. implies

Section 3.6 (cont.) " Oil and Crease below 15 MC/L. (TWQCB 1973) certification. Verification is requested .

/ Remarks: On what assumption is this concle'sion based'
P- Section 4.5 Impact on Community

C Fig . 3.17 Chemica: Waste Treatment System Fur t her impact on the water, wastewater, and solid waste problems associated
with the local communities is needed. Environmental / economic consideration

" # " * "*
'

a. Request projected wavewater inventory or characteristics for each
' *process, including flow (CPD) and proposed treatment methods in

C' de ta il .
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Mr. No rri s
Page Seven Mr. Norris

Atarch 26 1976 Page Eight
March 26, 1976

Section 5.2. Paragraph 3 " nearest downstream use of the river
for putWic water supplies at Lenoir City and Harriman. 10 and 11 miles be adequately protected.
awaV."

Based on available information, TWQC can only assume that existing water
Rema r ks: Tennessee Water Quality is not aware of named intake (s) on quality wy be degraded by the discharge of concentrated organics, cumulative

N Clinch nor does it agree with statement. Correction is needed. ORCDP chamical waste (heavy metass), dissolved solids, and radioactive waste
_ intake at CRM 14.4 is a recognized public (domestic) water supply and ma terials . TWQC must also assume that all or part of the classified uses

is in the immediate influence of the discharge. The River at the point of the Clinch River will be restricted or prohibited in the area of the
of discharge is classified for domestic water use and the c.assified use discharge. TWQC must airo assume that the af niscant will, or may,
ca nnot be altered. Adequate evaluation must consider protection of the attempt to control the classified uses by restricting or prohibiting access
Clinch River water at the point of discharge for domestic use of withdrawn through the discharge area.

pj at that point. Due to reverse-flow conditions in the Clinch, the NRC

cannot omit evaluation of CRORP proposed intake in terms of effect on Thank you for the opportunity to comment on this project.
'

domestic use. Consideration must also be given to PL 92-523 (SDWA)
N existing and future requirements for public water supplies. Very tru.y yours,

Section 5.7.2.2 "The consumption of water by man would not be a potentially Q Q. ggg
significant pathway becausa there are no potable watar intakes on the F8

Cisnch River downstream of the plant.. C. Ron Culberson
Programs Coordinator

Remarks. Has O'1 CDP Intake at CRM If4.4 been shut down? If not. d oe s Bureau of Environmental Health Services
ORCDP produce a domestic water for employee use? Does the Clinch
on c casion reverse flow? Does the CRBRP propose a domestic water CRC /vse 5-3
supply? Further evaluation and response is neMed

SUMMARY AND CONCLUSIONS

The statement repeatedly states that the applicant (TVA) will provide
water to meet requirements for any necessary purpose, including dilution
of chemical and radwaste liquid discharges to the Clinch River. It has
not evaluated the impact (s) of the proposed action on upstream uses.
The statement repeatedly states that CRURP will use "off-site" locations
for treatment and/or disposal of waste materials. It does not identify
or evaluate the impact (s) relating to "off-site" disposal.

The report concludes no significant problems- involving water use. (TWO
assumes classified uses.) It does not state that degradation of existing

q water quality will not result, due to construction and operation of the
CRBRP.

C The CRBRP will be a Federal facility; thus, blocking TWQC evaluation
and review of proposed waste treatment plans. The Statement and the
Environmental Report are insufficient in detail to assume that an adequate
review has been made by TWQC; therefore, no conclusion will be rrade
by TWQC as to whether or not water quality in the Clinch River w:ll

9
i
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x'",/ March 19, 19'6
5'r. Nashington Cutler, Jr.

h Director of Urban and Federal Affairs
2 Office of Urban and Federal Affairs
5 Saite IM, Parkway Towers Ba11 ding
k Nashville, Tenne.see 37219
*

Mr. 5tephen H. Norris
E Subject: A-95 Notification: Clinch River Breeder Peactor Plant, Grant Review Coordinator

Oraft Environmental State-ent, Roane orrge, of Urban and Federal Af f airs3
* County suite 108
3 Parkway Towers Butiding* Dear Mr. Butler: Nashville, Tennessee 37219

y The construction of the Clinch River Breeder Reactor Plant Re: WC . OEIs - cu nc% Eiver E -eaar Beactor Plset
g itself should not conflict with any existing or future highway

$-
improvcnen ts. An indepth analysis of traffic congestion and Dear Mr. Norris:
patterns nas not teen done for the proposed plant; however, it is
known that construction tr'.ffic will cause congestion on State '.e have raviewed the Nuclear Regulatary Commission's WRC'.1 DEIS for the*

$ Route 58 in the vicinity of the plant. We feel that a definite C'. inch River Breeder Reactor Plant (CE.3RP) to be located nesa Cak Wid6e an$ cemitment should be made on the part of the developer to assure Roane County.
I responsibility for making needed improvement to this route which
h is a direct result of the construction traffic. "'he Energy k rse arch & Levelorment Aiministration (ERDA) has the lead role for

technical supervision and administration of the design and constructio.1 of,

o Our Design Division %s previously met with representatives tne nuclear steam sun '.y system and TVA has the responsibility for operation
a of ERDA to discuss possible improvements on State Poute 58 and cther and maintenance (rase 1 1). This DEIS provihs NRC's evaluation of the ade-
g access roads in the area, quacy of the applicants' plans, as submitted in: the Environmental Reports,
g Chapter 2 of the FS A2 (Preliminary Safety Analysis Report), Froposed FEIS

If I can be of further assistance, please do not hesitate to (dACH-15J5) and ERLA's FEIS on the LMBR (Liquid Metal Breeder Reactor) Program.*
call on me.

'? .'e agree with NRC's following analyses of fish and wildlife impacts:
E Sincerely,

,

% y' ,, I ' 1 Since impingement losses ane estimated to be 0.5% of the susceptible
f [g /- [- g',f ' finh passing the perforated pipe intakes, impingement would not be a
-

E.'R. Terrell
problem at the CR3M> (page 5-2).

p'
d ,i / Director, 2. Since entrainment would cause an average loss of 0.464 ar.d a maximumy NJ Bureau of Transportation loss of 2.a of entrainable orgsnisms (ptytoplankton, zooplsnkton,

*

'N e- g Planning and Programing drift invertebrates, and ichthyoplankton), losses would be small due
eC to this source (page 5 4).

NEC/sn _J,

$ j. Since the greatest surface water increases will be 4.3 F. in the winter
{ and 1 3'F. in the suwrer, the thermal impact on the aquatic environmentyp would be minimal (pages 5-5 through 5-?1).

E

m 'w
( ,

a
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O-637Mr. Stephen H. horris

OPige 2 .
March 19, 1976 Uy,

-1% . YC OLINTON. TENNESSEE 37716,,,,,',, ,,,,,, ,,,, ,,,, ,,, ,,,,, ,,,,, ,,, ,,, ,,,,,Thirty fish species that were c 11ected in the Clinch River near the site are
listed (page 2-61). Not listed are 17 " minnows" that are yet to be identified. -

%i ee recomrsend identification and listing of these aps:1es in the FEIS. mLarnT a sLuswan
"

- - * cou=ry so. =.matoe

^^^"*1 '*di*ti ^ *'P *"'' t Pe P e living end working in the area and e.itinglC'
fish, beef, and milk expo n d to plant effluents is cited at less than two per* Ma rch 16,1976 [ O #f'f
cent of the natural backgrou id exposure. This is rated as no radiological

. '' d fp.y/]f[.a h
'1:Pract (page $-21). No acceptable limits have been established for species

other than ran, but safe limits for people are rated as conservative for other ee '

_-N species (page 5-16). We do not object to this analysis for normal opeerations.
Mr. Roger Boyd, Director
On~ ice of Nuclear Reactor Regulation,

s NRC reports, "our preliminary conclusion is that the accident riska can be made U. S. Nuclear Regulatory Commission
-\acceptably low hrough a combination of methods" (page 7-10). Since some of Washington. D. C. 20555

Mthe radiological materials have extremely long half-lives, the impact of an ,

accident could be for several hundred years for both man, fish and wildlife. Dear Mr. Boyd:
Our Agency claims no ernertise in the field of radiation. However, we question
the advisability of commitment to a project with this inherent danger until This letter is in response to the request for comments by Anderson County on
greater assurance then " preliminary" can be provided for the future safety of the Draft Environmental Statement, (NUREG-0024) prepared by the U. S.
the affected resources. Nuclear Regulatory Commission on the construction and operation of the
Thank you for thia opportunity for comment. Clinch River Breeder Reactor Plant (CRBRP).

We are very P eased to see in the report a recognition that the costs to thelTincIrely,
; local governments are likely to exceed the economic benefits in the case of a

g/ . g tax exempt facility. The point is well made and detailed estimates on the
'

N,
. / j'Iarvey ray, knecutive Director particular socioeconomics effect of the CRBRP do show the need for in-lieu-
/ I of-tax payments to local governments beyond the aeristance alloted to school/ Tennessee Wildlif, Resources Agency systems by Public Law 874.

Wss
It is gratifing to read that the str.f of the commission is of the opinion that a

CC study should be made to determme the magnitude of the in-lieu-of-gax paymentscc: Mr. o ichols
that should be made and to whom they should be paid. Howeve r, the re is a

Mr. Harold Hurst general disclaime r that the pa rticipants bave no authority to make such payments.
C] This seems to be in contra <*'.ction to the established practice of the T. V. A. .' and

A C3 the fact that private " %ies a re involved. In addition, a story in the Oak RidgerC of April 9th,1974, indicated that the Project Management Corporation (PMC)
p is in the legal position to pay tues if the PUC board makes the determination

Q that taxes should be paid. Consequently, the Environmental Ststement should
contain a discussion of the authority of the (PMC) to make such payments and a
recommendation should be included that this payment be made a requirement for
licensing since the evaluation of the socioeconomic impacts of the CRBRP indicates
an increased tax burden to the local governments.

p We have reviewed the excellent and detailed comments by the City of Oak Ridge

Q that were develnped by a sub-committee of the City's Environmental Quality
Advisory Board. This sub-cornmittee was composed of a group of prominent

I A-30
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Mr. Roge r Boyd -2- March 16,1976 --N T

g

h
local citizens with a wide range of expertise in the se matte rs. We are in agree- eo.~a cow ~rv

ment with their conclusions that the draP Environmental Statement, in general, omer or Tsc county Juoor
,uussvo~. van ~ asses svvesadequately discusses the risk to the terrestial and aquatic environments and to

the local populace attendant with the construction and routine operation of the TOM WRD. Dwee d
CRBRP. We also agree with their conclusion that tLere are several dePciencies sxtLrct nar*ER n,UcE

NNa'sNasin the area ni socioeconomic impacts, particularly the pr*viously discussed [**y ]
indieu.of-tas payments. March 29, 1976

The.commente of the City of Oak Ridge also incluied 37 specific items in the
Environmental Statement that appear to be in error or needing clarification,q DIRECTORbut are generally of small significance in the overall assessment. We have U.S. uclear Regulatory Cocsission
noted an additional minor deficiency in regards to the radiological impact on Of fice of .,uclear Reactor Regulation

g man and organisms. These evaluations are based on so called pathway models. Washington, D.C.
The reference to a standard model is given as ICRP,1959, which stands for the
international commission on Radiological Protection bulletin issued in 1959. RE: Comment on Draft Environmental Statement

related to construction of the Clinch RiverThis reference doe s not contain any pathway models; it merely gives rnommen- Breeder Reactor plant published Februarybl dations an permissable doses. There are a number of pathway models that have 1976. Docket No. 50-537
CD been used in these evaluations. One is the rr.odel incorporated in the HERMES

O computor code developed by the Pacific Northwest Laboratory. Probably this Cear Sir:
model or similar one was used. The reference should be clarified. Roane County, Tennessee, hereinafter referred to as "Reane",
We thank you for requesting our comments on the Environmental Statement. We subscribes to staff conclusions in 8.4 that applict.nts' dis-

cussions of the need for the CRBRP are consictent with exist-fell sure that the noted deficiencies can be resolved to the satisfaction of all ing and prior determir.ations by ERDA (AEC) arising from the
partie s. NEPA review of the LiTBR Program. Roane agrees that benefits

derived from the program would be of major national signifi-
Very truly yours' cance. Roane agrees that the Clinch River LiTDR, as a key

element in the prograa, can provide a benefit significantly
greater on a national level than that which might be attribut-
ed to the generation of electricity in a generating station of

,
, its size.

Albert B. Slusher
Anderson County Administrator Roane should not be expected to subsidize to any extent from

existing local citizen resources that increased cost of local
ABS /jp governmental activities attributable to the impact of CRBRP on

said activities. Local jurisdictions should be able to at least
" break even" on such a project. Private set. tor projects, even
those experimental and/or developmental in nature, are expected
to da much care t han " break even" for the local jurisdictions in
uhich they locate and impact, i.e., by paying taxes to support
needs of their employees as uell as those uho work at plants in
neighboring j urisdictions. Local governments are expected by
their citizens to fulfill common needs that cannot be physically
or economically fulfilled en an individual basis. Roane accepts

tht responsibility.

NJ noane respectfully submits that there should be required by NRC
I} of the applicants' two conditions for granting the construction

C 3
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(a) What are the carrent traffic capacities on the travel
routes leading to the CRBRp site (see Fig. 2.2), andlicense; that (1) increased costs of local governmental activities uhat is currcnt road use in vehicles per hour duringattribatable to CR3RP impact be quantified by the applicants to the hours of rush traffic?satisfaction of the affected jurisdictions and. (2) that specific

P.nd equitable provisions be developed by the applicants to the sat- *b) What are the expected traffic increases and times of
is.2CI1on of the af fected jurisdictions that payments in lieu of day of increased traf fic flow during construction of

sg the.s 71.1 te made in sufficient amounts to assure the " break even" CRBRp''-
coacition. T:ere should be further specific recognition (with mit-

- igation therefor supplied by applicants) that the situs local juris- (c) That co-ordinated activities will be taken by applicantsdictions (i.e., Anderson and Roane and the cities of each) will be ti assure the much discussed staggering of work shiftsaf fected by the project in a cancer peculiar to tnose jurisdictions
du*ing construction of CRBRp?different frc all other surrounding " area j urisdictions'', and in a

maccar greater than those " area jurisdictions"
(d) What alternativa actions,in addition to staggered shifts,

E n prennt or hssa Mah Wads MyL1 Com;11ance sich the f?rst condition would re uire a mutuall aEree- CRBRP construction? Who would be responsible for imple-pq able p1an of tonitoriw so that payments under the proposed co wit-
men. would be reduced or increased from year to year depending on rnenting each alternative?

the level of payments from others applicable to the same impacts"

suc as p._. s74 money. It should be noted that P.L. 874 payment's (e) What future plans have been made by ERDA, the counties,

are not made in full satisf action of entitlements. Class B P L 8 74 the cities * and the State for area roads? Will any of
payments hn e also been the subject of many ef forts of f ederai bud- these plans need to be implemented to minimize traf fic

get deletion. An enmple of need fc,r requiring mitigation accord- impacts from CRBRP construction? Who wil1 implement
e bear W cos Wing to =onitored impact is discributica of school children in the

public school system. It is gener711y true that construction workers
2. Roane is concerned th2t substandard health conditions couldare of chilc-bearing 27e. It is further anticipated by applicants

that " temporary" residences of construction workers will be mainly occur in " temporary" housing for construction workers. DES

mobile heres located in sites along Highway 70 and alternate H1;hway in section 5.2 states that sanitary sewage discharges would
m et all applicable standards and sould have no significant53, from one end of Roane to another. Roane submits that, assuming

best ef forts are made by Roane and applicants, it will be impossible effect on the quality of water in the Clinch River. Roane
for either apNicants or Roane to accurately predict the nuxber of assumes this statemont is related to sanitary sewage dis-
"ne< senool students, the exact schools to be attended by those stu- charges from facilities at the plant site. Roane is concern-
dents and the exact grade-level distributions of those s udents. ed about sanitary sewage discharges from tempora'y housing
School students do not register in specific schools in exact multiples for workers located of f the plant site. The antacipated mobile
of t.51rty in specified predictable grade levels. Lack of available home. locations f'rds one er.d of Roane to anotter are in an area
ground space at some schools excludes the location therew .! . -- _.. where sewer lines and/c) . *atment plants are either limited
or temporary classroo=s. Some school sites do have such available or non-existent. Further. any of these same areas cannot ac-
space. Caly an actual experience factor, amendable on an annual basis cept current private sewaga Mscharges, because of soil con-
during proj ect life, can aid in accurately determining local increased sistency, especially in the Midtown area of Roane. If publi'c
costs. Compliance with the second condition should not depend solely sector ef forts and privat, * ?velopment s *%at may arise cannot
t. pen the " excess capacity" of schools and other affected governmental provide facilities for preven dng raw sewage running out on the
activities, but scould also take into account the number of workers ground in t emporary hour.ng areas, the applicants shculd recder
who settle in Roane and in the cities of Roane. In short, satisfactory specific. assistance. Applicants' commitments in 4.6.1. should
compliance cy applicants with condition one should aid in ultimate com- be expanded to mitigate this concern. Dyllis, Blair Road, and
pliance with condition two because enough will be known to devise an Oliver Springs areas will also be impacted by students, traf fic,
effective cocitoring plan. temporary housing, etc. Applicants have neither identified,

quantf fled or evea mentioned impacts on those aress in reports
The foregoin; comments are sc=ewhat general in nature. The re:nainder to da e.
of cnis decurent deals with a few specific areas of the DES that should
te considered by applicants in fulfilling the two above requested con- 3. Roano is concerned about applicants' commitment number 7 1r,
citions. 4.A to the effect that garbage from pir.nt and transmission

...e construction would not be burned, but wo'uTd be discarded
1. Dane is concerned about loss of time (money) to its citizens by a licensed contractor in regulated disposal facilities.

fr:n new traffic tie-ups and would like to see more definite
citigation plans as well as more precisc assessments.
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to take co n=ent . Ea r.n e .cs atter ted to m ke such carten:s.
(a) no or what would te the licensed contractor? Z: clearly appc rs to h.ne that de several documents a r. :/

or studies have been preured/cerformed for the .ast pr rt
(b) That are .icensing requirements for the contractors in a vacuum by applic:nt's or their select ed sub-ccr.;:-ac tors.q and what entity issues the license. iii11e local involycrent ; such activities is Fuch Liscassed,

(c) Yost imports::ly what " regulated disposal facilities
. s en t 1 pm gedbyapplicats to dte. Nh,
" * * #0* *1 C*1 E0V*#3'*EE",' sta!"already pressef #* D*' "and resource availabi.ity. tihenwould be used: Tne Anderson County Sanitary Landfill? for t.me

The Roane County Sanitary Landfill? How cuch ;tarbage
and what tre would be generated st plant s i t e"* What ccal cc: E s are pre: ge; and distributed it has appe-red

t Roane that applicants response is to undertane s 111
type wasteh5ould be generated from trans=1ssion line e costly studus report s t hrough sub-cont rac tors work-e

(-l construction? Stumps? ing in isolation from loc-A staff for the local staff to again
c m=ent upon. S2ch a see.ingly endless cycle ap a :; to R;ane(d) If lecal jurisdiction " regulated disposal fa.111 ties., to te botn needlessly ccs-ly to applicants and e ,erproduc-

N are expected to be utilized, what effect woild there tive to both applicants .d Roane in terms of <. Roane'sbe on the current esticated useful life of .he land- ,

fill site and equip =ent used thereon? Who would bear concerns over passible c p1 cts of CEBRP and r. g an accord
of what steps should be taxen by applicants anc stoane to miti-

the cost o f an earlier than expected requirement for
locating purchasing and developing a new landfillo gate the utdeniable impac: upon Roane and its cities of CRBRP.

See sect ion 4. a. l . for D u verification of that impact.
Equipment replacement?

Ros:e is farther concerned about the impact of increased solid was: Roane respectfully submits that applicants' commitments should be

;anera ed by bsth temporary construction w rkers and their familie: cxpandad to provide an 1trella:e and reasonable money grant to Roane
for em.;I o y me n t by Raa ne o' planner and/or co-ordinator to develop

and new "per=anent" set.lers off the pro.1ect site. How many new

local gover==ent employees will be needed to pick up the additions a more cenplete local assessrent of CREEP impact and to prcvide more

solid wasta? How cany pieces o f new collection and pick-up. equip- adequate local planning anc co-ordinating ability wit % respect to

cant will be needed? %nat further effect will those increases in mitigating that impact; said ; rant to te a reasonable and justifi-

solid waste have oc the current useful life for the landfill site. able projec: cost, matually beneficial to Roane and applicants in
ter=s o f bo t h time and money

a:4 equipment used thereon?

nat will be the increase in local jurisdiction cost from all of 6. Roane has mixed response in its further comment t o 4. 5.1. on

the above in this area of concern? Who will bear the cost? social inpact. The DES clearly states that the communities
of Harrinan and Kingston with no firm zoning regulations and

4. I: pacts oc land use at plant site are discussed in ..L with public services of modest size, are not prepared to handle
'Raa:e is ; ::erted atc;; impe:s Or land w in a rm a large 1.: flux o f people. The DES clearly states that Roane

te.:.i 24 ;12 : si:d- fdpec u-- v:8 ruc* r Wr is particalarly vulnerable to unregulated growth which could
;;s;;; creas. 712 .;;11 effar:4 2; 13 aypl Ja:08 er strain schools and other community services, already stretched

NRC staff sugges: 2e CAde to =itigate deletertous or bligt.t- to the limit. Roane is pleased to see such s clearly stated
ing effects that te=porary housing may have on our country- recognition of its current situation. Roane's concern is, how-

sice? ever, that the DES does .9ot adequately assess impact on local
schools and m1:1;;;ing steps that should be required of appli-

5. Roane submits that it is reasonable to conclude that a full- cants to enable Ro2ne to handle the overcrowding in schools that
time qualified and experienced planner and/or co-ordinatcr veil l result f rom CR3RP i= pact. The DES states "any additional
shculd be e plcyed by Roane to consider i= mediate questions students would result in overcrowding" How many additional
of local resource impact and all other long-range cuestions students will there be? The DES takes as a basic assu stion
raised by this docunant and DZS. What local cost coul- e the presance of a local labor market, especially in Kncx County
expected for such at effort? Who would pay this cost on an that rould seem to di- inish est1Pites of import 2d labor numbers
imediate basis so that local ef forts of citig1 tion C.la[e or " movers" tc Rcana. Roane has substantial ana justifiable
taken in co-ordination =ith applicants' fulfilling the ~ reason to believe that : N above assumpticn is totalls incorrect
requested conditions? Could it not be reasonably concluded A precise survey of labor unions in Knox County shoul'd te made
that such a local employment of a plencer is a ustifiable to clearly quantify the presence or absence of a local labors
and reasonable cost of the project itself? To date, Roane et M m mlh WW W W Wm WWmubas been handed several documents and/or studies upon which clearly set out results of that survey and clearly maka neces-

ary acjustments in the foregoing assumption. That asr.mption
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D:S sat cut applitants' efforts to tska s ups to prcvcat pollutionu ;s a direct tc:..-1:q on schcol populatics incre250- of the Ch ch N er c. : surrcuna;-' h.ospa ra irtu radicr.nliG.s.Rollis ic cc:s'dar;tiols Of *1t* prcximitv,trc'".ta. . ;xtraordinarv ?racaut.ons are set .c ct h in c.;eliccr.ts ' co'ra.ittentscc=p_riscas. Lt avail ;1a housi g gnd land in h ated

to ;.ini:1:s hhc imp;ct LL the Moloncal b21 nca of the sito anda:12.a as tha si:e fcr wcing quarters of "orkers 12
its envirans. Can it be anv 1,. s s ic urt*.nt for applicant to be re-numbers far barond curraa. ost;tates. T'.A. ev art-

.ocal sitisf action tce social and eco-N[ghg
(Aired 'oy 7.0 to quantif y toetca fi:ures ara not appropcitta or ap?liccole Ic,23tne

directly affectac by the C23R?? E -
.20:10 17::.cM on the crrunit;cs61 to the degree relle.1 w on by aplicants, dus yo tra Tc.a 7 5 s:: tes in 2.3 that enny couary residents hold the opi Lon b

c *~) nature of those realisti: consicerations coup m with IW --

in lia: of taxes are considera'oly belor t:.xthe probable to:-existanca of tho currant. esti=;ted
reven 6s th:t would accrue frc tne sr.me facilities oc private land.U avail 2tla K ox Cou=ty 1;ccr marhet.
*hy should applicants not be required to take tha same extraordistry,a

The DZS in 4.5.2. on economic impact contains a s , con- ceticulous eficrts in qu stifying Iccal Loverncental impacts and to.7. the porticas of ta:cas such aa state *g,es esta .ish in the licensing procass clearly defined methods of miti-
.

clusion that -. ta
ga t ior. . as applic nts are required to tLke in protecting the inte;-g:.s tax, cigarette taxas. and liquor taxes. .o. examp e t t

are returced to the co =c=ities would now in therselves ,-e

Me com, ad cW memns are not fisa, md , mals , t ree.,-

. ur ar a h a sv b

I,prtcc pared to the receipts communities zooph. .: ton or al;2(, they are as surely affected by non-mitigatedare.rel tivelT 1:pict is are vii.dlif e and taur and air. In some respects, localget f roci persoc14 cparty.
JOvern ants, beciese of their conservative nature and rodcst size,

Parecthetic1117 it is to be ccta.4 that et paZes three 1.,.4 t ou, o.e are a=,nelpless as are wildlife cnd water and air when it comes to'e
.

to petition for C,,id i- the e.y
ad -*$ste[* to Oak n;d:e atendment nation.'. ;ignif acince sunpcrted by.ects of a nultibillion-dollar project of major

lic--ts' ea *

listas'b':te$v$$es broad irr. unit ~yfcr the United States and its property froT. a varicd private industrial rcvenue base upon a mini-million ( or
ShpliLarsstate that "Se Cc astitution est:b. 1 sle ve both a national taxation base and

taxation c" ths States or t*.eir local govern =ents. . Absent spocific Sini,th: saad in case of cities) local government supported chiefly'

coc;ress. nal exception or waiver of this irrunity, the CRSR c=nct by am valorem taxes on mortga;ed homes and small business establish-
te subjected to t2xttion by a state or local gover rent" The DES re-.s.
on the other hand in 1.2 states that tae CR3nP is a cooperative ef-
fort of industry and government. Is the private industry involve- Roane respectfully submits th t XRC staff evaluation set forth is 4.
Cent to be afforded t3e Erre 1:~ unity from state and loc:.1 taxation 6.2. (e.) that " local costs for acditional public services. .should
as th2r claimed by tha federal government? Assunin; for argt.=cnt ce assessed by the applicants to determine the need for offsetting
that **cCullock vs Maryland, 17 U.S. (4 Whest) 316 (1S13). does afford in-lieu of tax payments" shouls ce strengthened by staff to the level.

such im unity to the federal goverscant, can the re tsoning of that o. adci=g the tv.o conditions upon applicants requested by Roane in
1S1) case be so stretched to preclude local and state taxation of this document before license is issued by NRC. Roane will make aprivate industrial involvement in a " cooperative effort of industry corresponding co-ordinating effort to facilitate applicants' compli-
and gover==ent"? Roane takes exception to such a conclusion and sub- ance with those conditions.
=1ts th22 further discussics of local ad valorem ta.gation should be
=ade in TIS with staf f cocclustons made on the subject. Local ad va- 8. The following questions should be further addressed and
lorem taxation of private interests in the project rocId assist in specifically answered in the FES:
miti;1 ting the CR3Ap impact on R0ane.

(a) Is that portion of the plant valuation that may bethe degree is unknown to which such public attributed to private industrial investment subject4.s "[ =further states thatsecto ocey would be available to provida for the cost of public ser- to local ad valore:2 property taxation?
vices. Rcane submits thit - -bove stated "unkno vn * should be cade
a "kno :" by efforts of app.- -.ts satisfactory to the affected .oc21 (b) Is sales and use tax applicable to materials andjurisdict1Gns. The DES sets out the applicants' efforts to idyn.1 Y equipment used to construct the plant?a*4 y *t ratbits, f.xes, birds, daer, fish specias, i c n t ..yo-pbs$c$,ifytnereptiles, algae, zocplack ca. rotifers, arthropods, a ;hib- (c; 1s constructio- ' ment located long on the site

are found .n,o subject to roper ty taxation?
lans, s G.irrels, skunks, cpossu , muskrat, etc., that
the e .s tr :s of tha plant sito. OES sets out applicants efforts .
locate and 97eserve the integrity of human burial grou*.ds on the site.

(d) Are power sales by T.V. A. to P.M.C. subject to sales".JS sets out applicants' efforts to identify plant species on the site
and use tax?

(e) Arc future pot.ar sales that may be made after experi-
n' A~~.a D D

mantal stye is completed subject to sales and use tax?

N (f) , hat mitigation orecedures and plans for monitoring
local impr. cts darin; post licensing period need to

. - -
-
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, .&*,e
be establiated in ;'re-licensin; perio: as 2 ccndition

'"-
, Do ,' .

f'A 'cf licanse issuicca : 1:s r a th .: buru ns 2rc co: / ''
placec on local juridic: ions that %uld preven: .tosa /

~ ,, - /* j,

% ; ../,C''
4local gover: e ts f*;I achieving the tre n e'ren point? W LJ _

.

h-
- V>(g) Tho will the lice:se be issued to: ERLA, puc or TVA? TENNE.SEE e.- ,

(h) Tith trho:s would local ccm.mattirs ne;70t tate for impact MUNICIPAL L U LDING *,>si.

k. gcitigition and undor n2: cond :Lons ;;d/cr restr ints " " **"" " **"*" y
would those negotiaticas be conducted durin; plan- coa- (~';p

N rtruction phase? March 29,1976

(1) Since secondary private sector e.rployment benefits have
@ been included in tha DCS, what are anticipated secondary CERTIFIED MAIL NO. 659200

private sector costs to local coer: unities?
t
I

(j) "hd 1:cre2sas in =u-bers cf personnel in Roane and its
a"0 - o -QL f*

( -f
cities in areas of :rbclance service, solid waste and
sange attendants, police protection, f tre prctection

C) health protectica and ganeral s:rvices will be re pired
.!. .

by C232.7 1ep_ct? Wha: :c:n capi:n costs on Roane and
its cities are anticipated as a result of C23Rp in nc:? Directorthat : y ba saticipat M d e: service increases o b:1ne Of fice of Nuclear Reactor Regulation
and its cities as a re:ul: cf CRr.p impact? Adminis;ra.
Live personnel incre_sas should also 1,e identified and U. S. Nuclear Regulatory Commission
quantifi2d, those bersons beic; indepensable to eff.'ient Wa shingt on, D. C. 2 05 5 5
governmental operaticts.

Dea r Str- o
'

(k) rait specific and definite rssiger.ents of areas e' re-

spensibilities for erar;en p plans need to be made'' tho . Enclosed please find Comments on the Draf t Ens tronmentalwill bear the cost of ceetic; of those responsibil. ties? Irrpact Statement filed in t,chalf c,f the City of Oak Ridge,
%1th respect to Roane, one ra;ns of increased cost impac mitigation Tennessee.

is su;;ested as an additional incre en: to revenue from ad valorem
taxation of private investment interasts in Ite C13Rp. Recent Si"C'''IYT"'''
amand ent to 1955 Atocic Enar;y Co=-unities Act affords Rcate and Ii (ERLA cpportunity for negotiated cont ractual just aad reason; ale MM .] ' "CEa=:usi assistance payttents throu;T 1086 for CESRp impac;s ; provided _U

thsse impacts upon Roane discussed harain and yet to be s:.tisfac-
torily quactified are considered in audition to irpacts of existini ' Luther Lt. Reed
plas s in reaching a total an cal assistance psy=ent figure to Rcane.

1976, JmRespectfully submitted this 29th d2y of March,
EnclosuresROAS'I ColSTY TE';'ISSEE
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UNITED STATES OF AMERICA
NUCLE A R REGULATORY COMMISSION . c ar EMalm

Commis sion .2- March 18,1976
In the Matter of Docket No. 50.537

PROJECT MANAGEMENT CORPORATION a. hat are the current traffic capacities on the travel routes
leading to the CR BRP site (see Fig. 8.1.2) and current

TENMESSEE VALLEY AUTHORITY r ad use (vehicles per hour at peak traffy times)?

N (CLINCH alVER BREEDER REACTOR PLANT) b. What are the expected traffic increases and times of day of
increased traffic flow during construction of CRBRP?u

@ What coordinated activities will be taken to assure staggeredCITY OF OAK HIDGE c.

COMMENTS ON THE work shifts during construction of CRBRP?
DRAFT ENVIRONMENTAL IMPACT STATEMENT

d. .'. hat alternative actions in addition to staggered shifts cang 3 RELATED TO THE CONSTRUCTION OF THE
q CLINCit RIVER I?R EEDER R F ACTOR PL ANT be taken to prevent or lessen traffic impacts during CRBRP

'

construc: ion and who would be responsible for implementing
Cl these alternatives?Luther M. Reed

William E. Lantrip
What future plans have been rnade by ERDA the counties,e.

and the State for the roads in the area? Will any of these
A. Socioec onomic Impacts plans need to be implemented to minimine tra.fic impacts

from CRBRP construction?
The DES is to be commended bec ause it (1) utilizes the current

2. The DES does not provide an adequate diecussion of the potentialtec' hnique s to e stimate soc tocconomic impact s; (2) recognizes that
sources of tax revenue to local communities. The DES andicatespubuc f acilities like schocle are fully utilized even though they

may not have a population equal to nominal capacity; (3) recognizes that the projecJ will not contribute to tax revenues in any direct.

that the public sector costs art. likely to exceed benefits in the case way. The local community would benefit if it knew whether this
of a tax exempt f aciltty; (4) recognizes that each member of an opinion reflects the opinion of the NRC staff attorneys as well as
in. moving population induces public sector costs for every type of the attorneys of the applicant. There are several reasons which
public service; and (5) recognizes that the local economy does not - indicate that some form of taxation may be possible.
benefit economically to the full extent of the worker payroll.

_ _ _ _

F.rst, over $200 million is being contributed to the CRBRP by
However, there are several deficiencies in the DES in the a rea of private utiliti ts. Logically, this significant private part-interest

in the'CR BRP can be subject to property tax even though thesocioeconomic impact s. The following are comments, indic at ton s
of need f or additional information, and recommendations concern. Federal Government's share cannot be taxed in the same manner.
ing socioeconomic impacts of the CRDRP. (See for example, a report in The Oak Ridger of April 9.1974,

wherein Peter Van Nort, general manager of PMC. indicated
1. The DES recognizes the potential problem ,,' traffic congesticf that PMC is in the legal position to pay taxes if the PMC board

but f ails to provide an adequate discussion of the potential deems that taxes should be paid. The C .ironmental Statsaant
problem and its solutions. The following questions should be should cont .in a discussion of this possibility and a recommen-
answered: dation making this a requirement for licensing.)

Second, construction equipment long.on-the. site and any leased
plant equipment are taxable.

Third it.is'not. entirely clear whethe.r Tennessee's sales and
'd use tax will apply to materials and equipment of which the plaat

is constructed. Power. producing machinery is excluded, bot.')
C. 3

M
+
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U. S Nuclea. R eg ula t o r yU. S. Nuclear Regulatory
Commi s s ion .4- March 18 1976

Commis sion 3- Ma r c h 18. 1976

detected d aring facility construction, the applicant should besince during the 5-year experimental period the plant will not
required to provide an acceptable analysis of the problem tobe included in TVA's power.producir:g capacity bec4 2se of the the local community involved and to provide a plar of action toN expe rimental nature of the ente rpris e, all the mach.nery may eliminate o r significantly reduc e the se ha rrnf ul eff ect s.

be subject to the use tax,a

CN The following specific questions should be answered:Finally, a more complete discussion cf the payments in-lieu.of
taxes should be included in the Environmental Statement. Prior

a. Who a re the applicants and who could be held responsible
to licensing. in lieu of tax payments to O,tk Ridge should be f r mitigating impacts during construction and operation

(.; negotiated to take into considention the realities of the value of
of the CR BHP?the property and its use by av. to promote activitie s in the privateg7

sectoT.
L, b. With w hom nuld the local community negotiate f or mitig / ion

of impact s and under what conditions during the construaionThe following specific questwns should be answered:
and operation of the plant ?

a. II"v much will the in-lieu-of tax payments be and to whom?
c. S nce ERDA will regain control of 100 ac res of CR BRP land.11 the NRC require in Iteu-of tax negotiations as a

condition to licensing the CR BRP7
(see p. al 274c. Amendment 5. to the Enytronmental Report)
and manag e ope ration of the plant. why is ERDA not an
applicant for the construction permit?b. Ilow much revenue can be received through taxation of that

portion of the CRbR? owned by private interests (over
d. What are the planned procedures for the mittgation of impacts ?$100 millica)?

What are the applicant's plans for momtoring impacts on thee.c. Does Tennes see's sales and use tax apply to materials and
""*N?equipment used to construct the plant?

f. r de a taWe sundar to Tame L 9 for construchn impacts.d. Ilow much reve.iue can be received through taxation of
const ruction equipment long-on-the. stte?

4. The DES should have given consideration to the effects of other

P anned construction projects in the area on the impact of thele. W.tl the presence of the CRBRP workers and their families
c mtructkn and operanon of th WRR b a worst case situa.

act in any way to reduce in lieu-of tax payments to the
tion. all the proposed energy related projects for the Oak RidgeCity of Oak Ridge by ERDA under the existing financial
vicinity will be built with work schedules that peak and taper offassistance agreement? For exarnple, will payments under
at the same time. In such a case, worker in-mig ra tion may bePL 874 for children of CRDRP construction workers reduce substantial, f ollowed by an econormc letdown af ter completion ofEJDA payments?
the project s, The applicants should be required to cooperate with

3. Mitigation procedures and plans for monitoring impacts during ther major construction projects in the area and local govern-
ments to minimize the cumulative or interactive effects of thethe post-licensing period need to be established to insure that
several c nstruction projects on local communities.'I inequities or unfair burdens which are a consequence of the

N, construction and operation of the plant do not f all on local
5. Secondary employment benefits have been included in the DES;

. community institutions or local citizens. During const ruction .
therefore, associated secoeda ry costs should also be incl < led,efforts should be undertaken to minimize impacts on locali

communities, such as (1) intensifying efforts to recruit locally.
(2) intensifying efforts to train local workers, and ( 3) pc : viding
financial assistance and expertise to local communities to as sist_

. j them in managing impact. If unexpected harmful effects are

N
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U. S. Nuclea r Reg ulato ry U. S. Nuclear Regulatory
Comrm s s ion .5. Ma rc h 18 19 7 t> Commis sion .6. March 18,1976

N Such questions that should be answered include: C. Accidents
._

a. What a e the corts to employers nc.t directly a ssociated with 1. Since the CRERP is a new technology and may harbor unexpectedthe applicants that r e s ult f rom a loss of their trained per- vulnerabilities such as those demonstrated by the Brown's Ferrysonnel to the CRBRP project? fire, the app'icants should be required to cooperate with State
and local civil defense and pubite health offictals in the prepara.(sj b. What will be the capital (osts assocated with secordary tion of contingency evacuation plans for the nearby population.g" employment opportun: ties ? Some a ssurance should be provided that spectised State and local

d of ficials be notified promptly if an emergency develops at theB. Land Use Impacts lP ant which has the potential for offsite contamination. There
nN ould be provision for pe riodic (at least annual) exercise of theSection 10. 2. 3.1 of the DES mdtcates that the la nd comprising the
communications channels between the CR BRP and local civilCR BRP site as presently idle, unsettled, and unclea red. This la def ense and public health officials. The Environmental Staterrient

somewhat rnisleading sinc e this 1. 3fA.ac re CR BR P site
should summa rize the applicant's plans with regard to meetingwas onc e pa rt of a 1. 480.a c re t ract established by AEC. T VA, a nd emergency preparedness requirements.

the City of Oak Ridge f or the purpose of industrial development to
enable Oak Rid ge to em rience nor m.sl indast rial g r owth. It was the 2. A severe accident that occurs at CR DRP white a southerly windW .nt of the ag reer..ent t F it , as ind ust rial develepe r s reque sted site s, was blowing could result in significant damage to an area includ.TVA would sell the land to the City. which wou d m turn sell it to the1

sng Oak Ridge. Would the Price- Anderson Act apply to ars* ; rested industrial des c%pe r. Thus, although the land was trans-
accident at the CR BRr' Since the Price- Anderson limit offe r red f rorn A EC to TVA. it was transferred with the intent that it liability is $%0 million. af the TVA and/or ERDA were liable,would be made available to the City f or industrial develcpment. Of the conside rmg that both TVA and ERDA a re governmental a ..ted.remaining 113 ac re s of this t rac t, w hich wa s designated as the Clinc h
Pow would the excess above the Price Anderson 1 m.c oe distrib.Rive r Indust rial Pa rk. one industry as cur rently located on a 33-acre ut ed 'r what would be the liability of the other participants in thesite; a second 5. acre t rac t has bee n sold, and 15 ac res is owned by CRDRP project ? Would TVA and/or ERDA be exempt f rom claimsOak Ridge. The City has provided water, sew er lines, and electrical
f rom events at CR BRP which affected persons and property offsite ?power connectivns to this park. Thus, of an original site u htch was What assurance is the e that those affected by a CR BRP incidenttacitly unde r.tood by A EC. TVA, and Oak Ridge to be utilized for would receive prcmpt .ettlerrent of their claims?indust rial expansion of Oak Ridge. 92 % has now been set a side for the

CRBPP. Thi s 92''. i s, t he ref o r e. not subject to local taxation in the 3. Pa rag raph '> of Section 7. 2 indicates that a se eere fire inve!vir-gnor mal manne r. The DES should a ssess the loss of taxes to the City a loade 1 :nt f uel ca sk wcaid reduce the dose esti*nate by fiveas a result of the site being developed as the CRBRP site, a s c o rnpa r ed orde rs of magnitude. This a; pears to be in error and should beto expected revenues if it would have o' cen developed as originally planned. corrected in the FCS. Consi,*ering the release of cestum, which
was the bas.c for Td le 7.4 of the DES, a fire reduces the indivdu.Another question arises with regard to efficient land use since the
al cos cornmitmet. by abont four orders o' magnitude, but in thereactor site it self will only require a small iraction of the land. The
case of the o.erall population, the dose estimate actually increasesDES should address this in terms of the rninimum exclusion radtus
somewhat as a result of a fire (see Table 4. 5 35 in WASH 15 35).requirernents and the possibility of making the rest available for

industrial development as originally planned. TVA should be asked D. The follow;ng section includes items an the DES which appear to be inquestions regarding its intended use of the major portion of the site not error but are of lesser significance to the cver.ll assessment .ha nused f or the CR DRP (e. g. are the re plans to construct a coal. ' ired. tbse reported immediately abcve,
steam.clectric generating plant at this location?).

N 1. In the Summary and Conclusiors section. it is mentioned at theA final question :rrises w ith rega rd to the restricted area, which
I -} end of the cerhonstration period (1988), TVA would have theincludes the f ull width of the Clinch River a rourd the' peninsula on option of purchasing the plant for its own use. It'should be madewhich the site is located. Wha t a re the implications of this "r est ricted clear what will happen . the CRLRP sf TVA does not exercisearea" in terms of commer cial and recreattanal use of the river? this option.

-,
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U. S. Nuclea r Regulatory
U. S. Nuclear Regulatory

7. Ma r c h 18. 1976 Commis s ion 8- W rch 18. 1976
Commis sien

Oak Ridge extends several miles f arther west than shown on
2. Condition (c) on page ni should be cla rified t o ind aate w hethe r the se figures, is well aithin Roate Count y, a nd developme nt is

the deses rner.ttoned are to an ind:vidual or to a certain population, contanumg in this dire : ion. The text of Sectwn 2.1 states that
Oak Ridge is 9 miles northeast et the CR DR P site a more

L Section 1. 4 andanted that W ASil 15 35 and ERDA.15 35 were major a c c urate stat e ment would be that th* sit e is within Oak R dg e.
d oc u me es used in tne preoaration of the DES. Therefore, these wit h re sidential a rea s of t he City extending to within aporoximately
docume,nts should be included as part cf the docket file in the lvcal five nale s of the .te. Text and fi.;ures shodd be changed to reflect
public libraries. existing c on litions. The applic ant's Envir onrr ental Repo rt is

similarly mistemding.N Paragrap .s 2 of Section 1. 4 indaates that part of the DES's con-4.
clusions wet e based on vistts by the NRC staff to the site and" 8. Include a political jur tsd u tional map. i. c . show ing hounda rie s of
sur rounding a r ea s in Janua ry and November of 197 5. Paragraph 5

the authos it y of planning c omnu s sion s, fire dist ric t s, water districts,@ of the For ew ord md a ate s that such visits may include meeting s
etc.with State and local utficials w ho a r e cha rged wit h protec ting State

snd local int e re st s. In view of the sign 6fic ant impact of the con.
9 Sec tion 2. 2 and F ig. 2. 6 ma y be misle dmg. Growth within a five.

C -- I st ruction and ope ratton of the CR D R P on the surrounding c >rnm ir.it te s,
the extent to whuh the staff contacted local (cit) and county off scials

mile radius wa s projec ted in the applaant's Environmental Report
C) since it c ontains a large pe rcentage cf the potential letations f or

should be discus sed and those officials with whom meetmgs were t railer pa r k s f o r t unst r uc tion w or k e r s, whereat. the DES projects{*, held should be identified, along with their positions of re sponsibility. no growth w: thin thth five-nule radial a r ea. Also, long. range

g row t h of re sidential ( uk Ridge include s a rea s within five miles of
Paragraph 5 of Section 1. 4 indtcates that sinc e the plar.t would be5. the site. W reuver, depending on what purtion of the site one takes
titled in the United State s and built on f ederal land, the project is as the cente r of the circle cf radtus of itve nules, there may be no
nct required to obtain laenses and perrntts f rom State and local residence s t o t he no rth, but there a re alwa y s peuple to the north at
authorities Since the original contracts amone the partic ipating the ORGDP and the Clinc h River Indust rial P.a rk. Any dis c us sion of
orga nizations indicated that TVA would hold titic to the CR BRP p' nt,

population wnt ent rations should tak e int o c ons tde ration da y a nd nig ht
and since there has been si;mif u ant litigation tn a neighboring state time va riaticns related to c ommunity activitic s.
as to w hethe r T VA plart s require loc al permit s g ove rning air pol-
lution requirements, then an explanation should be included in this 10, One of the historical site s is the f orme r Count y Cou rthouse n
sec tion indicating whethe r the c onclusions expre s sed in this pa ra_ King ston (Section 2. 3). The "X-lO Reactor" is actually the X 10
graph is the opinion (legal?) cf the NRC staff or of the applicant and G r a phit e Reactor, a national historic monun.cnt.
to what extent the litigatten mentioned above affects this conclusion.

11. In pa rag raph 1 of Sec tion 2. 5.1. the w idth of the Clin:h Rive r is
6. Paragr. ph 5 of Section 1. 4 indicates that licenses and pe rmits f rom mer tioned a s 612 f t. in t he w int e r. with an average sunune r width

State and local a uthorit te s will not be req uired. Since one of the of 667 it A r e those widt hs for a pa rtic ula r loc ation (e. g. at a
purpose s of c on st ruction a nd ope ration of the CR BR P is to " demon- pa rticular . ivec mile)? If so, tr as locatien shoald be spec tited.strate the licensability of LMF ER$" 'Section 8. 2), to what extent
will this purported demonstration of licensability be negated by the 12. Pa rag raph 2 of Section 2. 5. I q uote s the applic ant a s prorm sing to
lack nf requirement of State and local permits? cont rol dam releases ir the f uture tu meet the needs cf the CR E RP.

This is plausible so long as TVA is prominent among the applicants.The second sentence in Section 2.1 (1st paragraph) and Fig. 2.17.
(a s well a s Fig s. 2.2 and 6. 2) are very cc if using. and in er ror,

If the applicant should change its identif y pursuant to recent legis.
la t ion, then specific commitments should be required with regardabout the relationship of the CR BRP location to the City ca Oak Ridge,

--J to flow maintenance if river flow is a significant variable. W.th
The implication is that the CR DRP is outside the City lirnats of
Oak Ridge, which is not true since the corporate Cit, limits are

rega rd to zero flow conditions at Melton 11111 Da m, we re the se3' '

historically tw refill the reservoir or te control the nulfoil? }{ow
approximately coextensive with the ERDA boundary shown onI- I

will rmif oil in Melton liill Lake be controlled in the f uture (e. g. by
i Fig. 2. 2. Further, the maps indicate that residential Oaa Ridge is

in f act, r e sid ent tal significant ug e of 2. 4- D? } ?
completely within Ande r son County, wher eas,

. . -
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Commis s io n 30. March 18.1976Commis s ion -9- Ma r c h 18 1976

20. Paragraph 4 of Section 2.8 (and also the last paragraph ofN 13. Figure 2. ? should be labeled such that it is appa rent whether the
s wind roses indicate the dir e< tton f rom whuh the wind is blowing Section 4. ". 2) rete rs to "pe rsonal prc.perty tax" when " property

or to whu n the wind L low s. tax" or "ad valorem" tax is intended. In Tennessee, the term
@ "pe rsonal property tar" ha s a nar rower meaning under the law.

14 Section 2. 6 should have s.,entioned specifically the tornado that A g od ref e rence on tax proUems in Roane and Anderson counties
pa s sed nea r the CR DRP a.ite a rea at 3:30 a. m. on May 2.195 3. can be found in the May 9.1975 hearir.g reco'rd on S 1378 and

HR 5696 before the Joint Committee on Atomic Energy.)
15. Sinc e the applitant's Envir onmental R epo rt wa s heavily relied upon

C. ,# 21. Paragraph 2 os Section 3. 6. 2 indicates plans to inject hypochloritean the preparaticn of the DES, the re needs to be claritication of
Y sen.e mate rials c ertained .n the Envir onmental Repo rt with rega rd into the intake at the river water pumphouse, but that the necessly

to met ec rolog y. Table s ?. 6.21 th rough 2. 6.2 7 of the Environmental for this and the time required Fave not yet been established.
R epo rt set out the annual p nt f req uenc y of wind direction and w ind Section 9. 3. 5 indicates that the applicant pr.coses to inject

chlorine c ontinuousl7 at this point at the level of I ppm. Thisspeed f c r the seven stabilit y clas ses, ba s ed c,n data ta kea at the
c ulat io n s inconsistency should be examined.75 ft, level at the CR ERP site. Table 2. 6 4 4 c ontains s e

of the ar.nual as e rage Chi!Q values using the wind direction .nd wind
22. Section 3. 7.2 indicates that some solid wastes f rom the plant wouldspeed at the 75 f t. level. Using the data in Table s 2. 6.21 ' Nrugh

2. 6- 2 7 tc g et her wit h the (alc alatio..at method s outlined on pge 2. s be disposed of off site by a licensed contractor. In view cd the closing
of the Environn.crtal Repo rt. Chi /Q values higher by a factor of abeuc of the City's landf all in the near future, it would be of interest to know
20 than those reported in Table 2. 6.44 a re obtained. Theref ore, where and how the proposed contractor would dispose of these

rr.a t e r ia l s ,additional details of 14 t. hi/Q c alc ulatir n s hould be provided in
orde r to estabi s h that the applicant's calculatunal p rocedures were

23. Ths last paragraph of Section 4. I indicates that the Exxon Nuclearc r m t.
Fuel 01 ant is currently unoer construction in the area. While plans
must * rr.ade for the possibility of this plant, so far there has been16 'c a rag raph 2 of Set t.on 2. 6 indn ates t hat heavy f og occur s at the

weathe r ca fic e le(a tion only about th. cc days annually. Con s id e rin g -

the proximity of the C'6nch River to the a:te as compared to its
24. ,Ta ale 4. I a. dicates zero construction employment for 1976 and 1977.nproxinuty to the weather of f a c locaticn. heavy f og would be expected

to occur much more f requently at the site. This should be investigated. since paragraph I of Section 4.1 a,ndicates construction start in
Decernber of 1976. an inconsistency arises.

17. The sa ond pa rag raph of Sec tion 2. 8 p ut s the Oak Ridge Ope rations
25. Parag raph 2 of Section 4. 5. 3 indicates that the most noticeableOffice of ERDA sumew here nea r Gum lh llow Read and the wrong

c ount y . It is actually in the rmodle partic.n of residential O.ak Ridge, visual feature of the CRERP would be the reactor containment
immediately south of the Oak Ridge Turnpike. bu t!d iri g . However, the most noticeable feature of the operating

plant would be the coolar.g tower plume, which ordinarily would
18. At the beginning of pa ragraph 3 cf Section 2. 8. it should be made extend for about 1.5 miles and sometimes would extend for 6 miles

clea r that ' construction employees have usually resided out. (Section 5. 3. 3) and would be visible f rom much greater distances.
s id e of Oa k R id g e . ' refers to recent time s, or sinceT2corpo. This effect should also be menticmed in Section 5.1.
ration of the City. As to mcbtle homes, the present ordinance

26. The 60- cycle hum f rom the station's switchyard should be incl *dprohibiting thern is currently under study by the City.
in the estimates of noise levels due to rsadon operation and

19. The fourth para.,raph of Secticn 2. 8 indicates that Oak Ridge schools discussed in Section 5.
are uncrowd Later in the DES they are indicated to be fully
ut ili z ed, ustng a criterion more realistic than that presented in the 27. The effects of chlorine in the drift from cooling towere should be
applu a nt's f:nvironmental Repo rt. Note that portable classrooms discussed. sjnce chlorine in the drtit would be expected to be

%fj are presentle in use in Oak Ridge. Present to the same extent as it is in the circulating water (up to*

3 rng/1. Section 3. 6. 2). ,
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28. The ef f e<.t c t Im.g. te r m depo siticn of t rac e c onta minant s c ontained the numbe r of sh zpmer.t s and vehicle rmle s. Please reference

in t o,l tr.g tow e r d r if t an d ti e ultirnate a c c umulation of the se c on- the value of 3. t.00 f or the numbe r of pac hage s of ir radiated
ta minant s in t he biclegic al c on: pone r.t s of t he sur rounding environ- f uel that has t een shipped to date (Februar y 1976).

%'g
n ent should be d.u us sed m rnare det a tl in the DES.

~* b. Pa rag raph 2 of this set t rn relie s he avily un M ASH 1218 to
O 29. Sport fishmg activity is muc h g reate r at ttines than and4(ated in define severe and ext rer.icly seve r e ac c tder.t categories and

the DFS (Se s on 5. 2). Sport fish;ng at t : * g reatest eurmg Categor y 5 ac c ident s. A bette r explanation of the se c ategorie s
runs of w h.te bas s in .he rive r, usually t r sven.be r th rough is needed he re. It should i e poir.ted out that the dvse e stimates
March. f rom t he r elea s e s dis c u s sed in s ubseq uent pa rag ra phs res ult

b'I f rom a spec tf tc ac cader.t c atepry (Category 5).

- * 30. Althxgh th design of the water intake sy stem is ba stc ally satis-
Pa rag raph 2 ru nt ton a IC O shmment s pe r yea r al 750 mile s pe r

g factory, ler gtoenmg eac h mtak e sec tion t o 8 o r 9 f e et a nd rm mtam- c.

ing the orig mal open a rea (thereby givtry a g reater distanse betw een sh.pment f o r a total of 7 5,000 rmle s. Elsew he r e in this pa r a-
hole s) w ould d et rea se the c hanc es et fis h trnpingemer.t upon the gra; h the fig ure 100. CC O nule s is a s sumed. The calc ulations

tntake, in s ubsequent pa rag raphs seem to be based on 75. 000 miles.
This point shvulJ be cla rified.

31. Althc ugh the din .ha rge of c oulmg tow e r blowdow n it.to the CInnc h
Rive r present s na g reat problem. the alte r r. ate nudt t.g or t dist-harge d. To what destination is the spent f uel expected to be shipped'
st r u r.u r e d e sign t i uld p reside con sid e rabic in sur au e a p a.ut h:g h Will the shiprnent s be routed throug h Oak Ridg e ? Are spent
bivwdown ten.pe rat ur e s nd at a low c ost ( D ES. Ta tale 4. 7 ). fuel c.a n k s t o be s hippe f via rail only?a

32. The c< oh ng t ow e r de sign d r tf t rate is g u en as 0. c5", a nd 0. 00% e. To w hat destmation is the beta-gamn.4 waste expected to be
tn diff er er.t pa rt s of the DZS. This should be re conciled. shipped, u til the se sh tpment s be r outed thr oug h Oak Ridge ?

Will the s e shipment s be via rail or by t ruc k ?
33. The DES ref e rs t o inte ra c tion betw e en the CR P RP c oming t ow er

plume a nd the ORCDP coultng tow e r plume s ' erdy w it h a c onstant f. Parag raph i discusses doses to an adult standing 5 0 meters
wtad f rom the northern sector" (DES. Section 5. 3. 3). % hy w o uld f rom the ac cident. h ould doses be higher (and by how much)
not a southe rly wind c au se a strmla r in e raction? f or an adult within 3 mete rs or a c hild within 3 or 50 rneters ?

What population has been assumed for the regwn within 50 rmles
34 While the eficct of fcgging at ORNL is cvnsidered, no predications of the ac cident ?

are spec tited for either Tennessee linghway 95 w est of and close r to
the CR BRP than ORNL, vr for the Dear Creek dead near the CRPRP. g. The backg round radiation ref e r red to in paragraph 6 should be
Bot h c f t h e s e road s ca r ry a signtitt ant t r affic load d urir.g the hou r s given either in the text or in Table 7. 4 f or comparative purposes.
of prc,bable f egg mg, and ef f ei t s of f ogg tng on thes e hig hwa y s should
be considered. A d d i t iona ll y , instead of a linear array of the ten h. Pa rag raph 7 and tc ate s that the risk in s hipping f re sh f uel to the
cooling teu e r (ells, two pa rallel banks et f ue c ells each c ould reactor as not considered to be serious. While this is true,

enhance plume rise and r ed uc e f ogging p robat thtie s, w ith little or the pa rag raph distinguishe s betw een risk and accident s. This

no additional cost. diff erence is lost on rnany people and consequently the paragraph
appears to say that accidents are not considered very seriously.

35. The following commentc pertTin to Sec tion 7. 2. T ransportation in point of f act. c riticahty is serinusly considered and pac kages
'd Ac cid e nt s. rnust be des:gned to preclude that pos sibility, u addition.

P '> while the CR ERP fresh'f uel containers may lock hke LWR
s a. With regard to historical accidents involving release of radio- f resh fuel cask s. there is likely to be additional neut ron and

! activtty ,during t ransportation of radioactive mate rials. how gamma yhtelding due to the high burnup plutonium which will
many packages of the size and weight comparable to the casks be associated with the CR D R P f uel. This was net mentioned

| containing CR ERP spent f uel have been transported ? Indic at e in the D ES.
- -s
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a ,7 East Tennesseeu. m m e.,. e g ato,y
Cornn a s s ic,n 33 Ma rc h l 8, 197b d _g.

n . g' .1A*O
Development D,istn,ct

/ Lake Avenue Knoxvute Tennessee 37916 615-974-238536. Tabic 9.2 indicates a distance f rom Oak Ridge to the site of ten
mile s. This is, of course, in er r or as wa s nientioned ea rlie r

(see also cornrnert 7 above).
April 28,1976

---* 37. Table 9. 3 refers to the ORNL " Graphic" Reactor. It should be
*

QN ' Graphite" Reactor. c,

s S
ig(Q--

p*pYg, Mr. Paul H. Leach =
#.Z NRC Environmental Project Manager 4q ;

DI - Office of Nuclear Reactor Regulation 6 hg
~O" U.S. Nuclear Regulatory Commission %e . --*

_m --
Washington. DC-.

g
'

Dear Mr. Leach..

"
SU BJECT: Result of Regional Review

,

~
Docket Environmental Statement on Cf 6nch River Breeder

- Reactor Plant. Docket No. 50-537

*
The U.S. Nuclear Regulatory Commission's draft environmental
statement related to construction of the Clinch River Breeder
Reactor Plant has been reviewed by the East Tennessee Developnest

.- District. This review was Conducted under provisions of Office
of Management and Budget Circular A-95 and as a result of the Covernor'ss

designation of the East Tennessee Development District as a regional
clearinghouse to review federally-assisted projects *

After ETD0 received the draft statement on Februari,- 20, 1976, letters
notifying other agencies and goverr. mental units of t's proposal were
sent to the following.

Judge C. Howard Bozernan Knox County
Mr. Albert B. Slusher, County A.tministrator, Anderson County
Judge William Russell. Loudon County
Judge S. Wallace Brewer, Roane County>

Mayor Randy Tyree, Knoxville
- Mayor A. K. Bissell, Oak Ridge

Mayor Joe D. Grayson Lenoir City
Mayor Morgar Collins, Harriman
Mayor James Henry. Kingston
Mr. Jack Rains. Anderson County Planning Commission
Mr. Lynn Nosv. Oak Ridge Planning Commission
Mr. Ber; Cayton. Loudon County Planning Commission

y Mr. Lee Thompson, Lenoir City Planning Commission

N
CD
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-
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Mr. Paul H. Leach
Mr. Paul H. Leach Page 3
Page 2 Aprai 28 1976*

April 28,1976

LOIS workers commuted into Anderson and Roar.s. about 3. percent of
Mr. Walter Russell, Ronne County Planning Commission the Morgan County labor force. 680 workers wers into Roane or
Mr. Robert Kyker, Harriman Planning Commission 21 percent, and 335 workers into Anderson, or t o percent. The commuting
Me Maitland H. Baker, Kingston Planning Commission time from southern Morgan County will not be mi.ch different than the

commuting time from Loudon or Knox Counties. Any project which has
A copy of an eight-page letter from Roane County Judge Brewer raising a strong impact on Roane will impact Morgan,
a number of objections, sent to your agency, also was sent to us. We

*
are attaching the letter as part of ETOD's comments. In addition. the lack of land use controls, cited ws one reason why the

impact on Roane County is likely to be large, aho applies to Morgan,
The East Tennessee Development District will focus us comments primarify Morgan County is so small that even a minimal impact from the project
on the socio-economic impacts on communities as a result of the Cl;ach could be major for the county.
River Breeder Reactor Plant (CRBRP) . These comments are tentative,

N pending the outcome of meetings in the next few weeks with public officials, The East Tennessee Development District is schaduling a meet:ng with
and in no way are to be taken as an endorsement of the project. public officials in Roane, Anoerson. Loudon, Knox and Morgan Countiess

in the next few weeks to discuss the socio-econ.ci;c impact, especially
N- The projection of virtually no growth within a five-mile radius of the site, on the schools and in the housing market. We will have additional

while nenerally correct, is doubtf l in the case of the area along Callaher comments following the conclusio^ of these meetings.
Road in Roane County. We anticipate some growth in this vicinity (p. 2-6) .

in addition, we have just received an amendmeqt on the socio-economic
k'I The environmental impact statement says that Harriman and Kingston have impact f om Project Management Corporation and need to review it.

no firm zoning regulations (p. Ir$1 but we disagree. The problem is one*

of enforcement. It is not as good as it fnaght be although we think Kingston Sincerely,N and Harriman are above average in zoning administration. Perhaps the
clties change the zoning ordinances from time to time with less deliberations
than might be desirable - but this is a criticism and problem with zoning L -

everywhere, from the smallest town to the largest cit, . John W. Anderson, Jr. *

Executive Director
In discussing the numbers of persons to be employed in connection witn
the project (p. 5-15), the EIS estimates an average w ark force of 27; JWA/CV/tg
employees during the demonstration stage, 205 new employees in support
of the CRBRP work force, 360 spouses and 360 children, or a t stal of cc Judge C. Howard Bozeman. Knox County
1.200 persons. Then the statement says this is an increase in permanent Mr. Albert B. Siusher, County Administrator, Anderson County
population , is at not possible that some of the 480 workers, especially Judge Weiliam Russell, Loudon Count /
many of the 205 support employees, wul be people already in the area Judge 5. Wallace Brewer, Roane County
who are unemployed underemployed or who are employed there nu Mayor Randy Tyree, Knoxville
but would be replaced? In connection with the population, the statement Mayor A. K. Bissell. Oak Ridge
does not discuss the impact on schools of the 1,230 construction workers Mayor Joe D. Grayson, Lenoir City
who are projected to move into the area. This impact is likely to be much Mayor Morgan Collins, Harriman
more burdensome on the communities than the estimated 290 "permacenta Mayor James Henry, Kingston
new school-age children. Mr. Jack Rains, Anderson County Planning Commission

Mr. Lynn Noey, Oak Ridge Planning Commission
The other comment we have relates to a failure to recognize the impact Mr. Ben Caylon, Loudon County Planning Commission

% of CRBRP on Morgan County. Morgan County is strongly linked economically W. Ln Thompwe, Lenoir City Planning Commission
N to both Roane and Anderson Counties. A great deal of commuting is done W. Walter Russell, Roane County Planoing Commission

In 1970.
C_._ from Morgan into Roane and Anderson, especially into Roane. Mr. Robert Kyker, Harriman Planning Commission

Mr. Maitland H. Baker, Kingston Planning Commission

*\ See Roane County's correfits - page A-31, this Appendix, Mr. George ertmmett, Office of Urban and Feoeral Affairs
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Concerned 411torolans - 2/26/76
ENVIRONMENTAL CO ALITION ON NUCtIAR POWER

" * * * ' ' '
. o. ..x....-..v. " - * " ' " ' * * * * * * * " ' ' ' ' * " ' ^

reastors in general. . o..o cs a e . *.e s~ *. m ' w m*

h ,.t bg March 28, 1976And = This is the burden of hasard belnd 1Eposed upon a populsoe /

w:lich is bein6 61voo virtually no opportualty to participate in $7 Q ,%'? k N
the siting decisions on this pla t.n

*

Thus it seems unreasonable to ignore the potential impa t of moot- f Nuclear Regulation g%% *% Cc ,

dental ocourrences wh12h could adversely affect e twironment and pcpu" Nuclear Regulatory Comission (EA 8

lace over ao area far beyond the confloes 01 the plaat site. uashington. D.C. 205C _f
toen 6 ven very soa ot co nizanoe in the 113. ( mo tu allye Dear Sir / Madam:Yet all this has 1 o

the aquatio populsoe has been 61ven more attention than the human!)
One does act have to read many Draft or Final Environmental Statements

Therefore, we strongly ur6e that the 41nal a.avironmental Jtatement to realtre that such doeurents are used to justif y many useless projects and
be amplified to eneospass the followtod objectives that the cost-benefit analyses can always be adjusted to demonstrate the "need"

of any project. The recently published Clinch River Breeder Reactor Plant
( A) Complete removal from all publio use of the entire land and water Draft is just such an example. senefits are maximited and costs to the pu'211c

are minimizedN area with10 a 5-a11e radius of the plant (except for cont olled, (local an.1 nationatto the world economy, and to the env: ronment Indi-
in motion" traffic on highways a d railroad). portion of this and ignored. Monepoly power is increased, politically a-d economically.n

Rasardss
Sone, of course, will be on terrain alreacy f ederally contrLlod' vidual power and opportunities for self sufficiency are decreased.

are also minimited or ignored. Eaamples of these problems are detailed below.
(B) Creation of a secondary " sone of spoolal protection" extendin6 over

a radius of 50 miles from the plant anu beoding outward as necessary 1. In sec. 2.8 some social problems of the area surrounding the
to loolude sizeable consaanities close to ti.e otrouarerance. plant are detailed. tocal counties have 15 to 18% of their families

living at the poverty level. No comment is made, however, aboutk
'.I (C) For all reside rts and workers within tl e " zone of special pro- the impact of the construction forts on these people. They face

.

testion", provision of a rigidly orga .1Eed emer6snoy a d evacuation higher costs for everything, higher taxes, rents, and so on, andn

pro 6Faa - federally operated, with .De feder61 Gove?nsect assuming higher risks. Yet they accrue no tangible benefits from this pro-,
**&

full responsibility (since the CRbR la esse rtially a federally iact, be it the CRBRP or the h tire IMrER Program. Ce: :ainly
instigated project) mod 1splemented by federal personnel in electricity is not such a benefit, because nuclear electricity

compete in the cost market with the cheap hydroelectric powercloJe and constant assoolatton with state and lor a1 authoritig,* cannot

of TVA. And the electric utilities, themselves monopolies, by their
(D) Distritation to en residents and worzers within the zone of spa- own decisions, force the poor to pay the highest rates for electricity.e

01al protection" of basio emer6e 03y/evacuatico instruotloos. No breeder reactor will modify this injustice.

2. Section 3 contains no worthwhile information on the design and(E) f ovision for all residents, workers and landowners within thespooial protection zone'' of full liability lasurance protectim operation parameters of CRMRr. For irstance, there is no descrip-
against effects of sooidents coaurritt at tue CdhR plant. tion or diagram of the reactor, even to show whether it is a " pot"

or " loop" type. hor t. there a diagram /descriptian of the fuel
This to be aohleved either by special amendment to the Prioe= and blanket distribution in the core. There is no detailed mention
Anderson Act or by spoolal Congreselonal le61slation* of the cowposition of tM co re-initial and equilibrium. There are

structure,no descriptions /diagrama of the reactor vessel, containment
That this program will be ooetly is very obvious - but the coat will accident prevention or artigation device, turbine, steam generator,
be tagligible in comparison *o the impact bpon the satire na ti on * or control-room placement, and so on. Yet four pages are devoted to

,

both soolgl a d economio, of a serious aooident at the CR1R plant describing the water intake / discharge apparatus'n
witbout these hasta protective measures.

3. Section 6 briefly describes the environmental monitoring program.
Thank you - maintaining the traditional attitude of the old AEC towardTet,gggg ggggg humans, far more s Mention is paid to the non-human environment prior
87 [g .

to and subsequent to operation than to humans. This is evidenced by
the fact that the AEC/NRC has never conducted a thorough health survey

u . A. Alllarg
Researcher

CC - Sen torsa
Proxaire

-g Tunney ") L1Ct'ans too .

QTN Pastore
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ceview could take place in such an atmosphere.

in the vicinity of its 11.;ensed and unlicensed facilities to see if there are
10. The specific purposes of CRBLP, as outlined on page 8-3,* ateandeed health af fects. Without such before hand base data, there is noching

to compare any af terward data with. Such a system allows for sirple refutatic' amplifications of the principles on the previous page. Again, no
reference is made to the last attempt in this field-the Enrico Ferni.of charges by aitics of damais to humans by radiation. Such refutations *
No mantion is made of any prograse-in 19 years-in improving on thehowever, do no * sean damages, including seve rn ones, have not accurred. The
Fern _ design or in resolving the problems that plagued Ferni.NRC appears to be continuing this public-be-damned operation. Around the CREL?

there is no radiation monitcring to determine real doses to any real pople.
Nor has tLere been or is there being conducted a thorough survey of the health 11. On page E-17, reference is made to plutonium accountability. It im

q of those who might possibly be diected by the normal and abnormal radioactive dif ficult to conceive of how safeguarda can be effective if measureumat

releases from CRBRP. wicartainty can be as high as 1% for any plant process. Perhape some
discussion o. how past performances in this field have worked out would

@ 4. It is nt, surprise that there is no mention of manufacturing economics in the **

brief ref.rence to quality assurance programa on page 7-1. To what extent is
the effectiveness of quality assurance programs reduced or even nullified bY
manuf acturing economics? Yours sincerely,

b1 5. Again, on page 7-1, pa ugraph 5. It is not particularly comforting to read N
that " rigorous design codes and standards" for LWRs will be applied to CR3RP.-'

Dr. Chauncey Kapfordg The generally low capacity factors of the U.S. LWRa (58.02 in 1975) do .:. not
Executive Board Memberspeak well for such codes. Nor do incidents like the Brc'wns Ferry fire. It

is more disturbing to suspect that the same lack of codes and standards for Environmental Coalition on
Muclear Powerother coseonents will also apply. To what extent is independent testing of

components done to assure compliance with codes?

6. Reference is made on nage 7-2 to various assumptions by the Applicant of
low probabilities of various kinds of largely unspecified accid-ats. Yet
no mention is made of the basis for such assumptions, or who made them. Are
they based on yet more unverified (perhaps, unverifiable?) computer calculations?

7. Table 7.1 details brief 4 scriptions of Class 1 through Class 8 accidents,
b ut ge ts very vague for Cla.s 9 accidents. Is this to avois public scrutiny and
discussion? Or will it be NRC policy that Class 9 accidents cannot happen?

8. Why is it that a safety device as important as a core-catcher la afforded
only a brief mention in a foot-note on page 7-8, with no description or diagram?
No mention is made of the design capabilities for containing core explosions
in terms of T"T equivalen .e.

9. See f ' describes the principal objectives of the CRERE. Of these, (a)
has not y et been done with LWRs. As menticasd earlier, the lack of health
baseline data denies any " demonstration" of safe or clean t,perations. While
high availability factora.are cice, high capacity factors are what counr. Of
the 15 countries operating nu lear power plants, nine had better average
capacity factors than the U.S. in 1775. (Source: Nucleenice Week, Jan. 29,
1976, pages 11 and 12). For (c), an attempt was made at this almost ?O years
ago, with the now mercifully defunct Enrico Farmi 2FBR. The majot progress
seein to have been in the devising of methods of shif ting the major costs and
cca t overruns on to the U.S. taxpayers. Again, for (d), the "licensability of
l?JBRs" was demonstrated years ago with the Fermi plant, which only proved that

3 any plant built would be 11 ceased. Nothing in the CRERP Draft suggests other-fgg vise. Of coarse, no mention is made of the inr+ rent conflict of interest in
the NRC trying % critically review the Applicant's submitted materials, while
its purpose is to license the plant. It is inconceivable that an objective

_ =
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Geothermal Energy Institute _ ,,o,,am in view o, the inten.1.e and develo,in,

1000 NORTHPOINT, s1704 SAN FRANCISCO. CA 94109 ..-examination of energy needs and goals that is occuring on

DONALD F. X. FINN many levels in the United States today, particularly on the
34ANAWNG DiHCToft March 8, 1976

state and local level.

"
.C # 4. We believe there are a number of alternative programs,

o

as well as a suitable mix of alternative programs, that may be

i "' M'O "d~ma"17%"#:?' ' 0:i' an2rm y -**- it d - -r r -a a- a - >-- -
S' ; C "o* J",""Iss.e "%~ p -tir f-at d -e hr -r of 1 - t-ti-

' #* "" " 1 ? made by the U. s. Cwological Survey since 1974, of geothermal
F1*

Gentlemens and geopressured-geopressured resources as presented in Oscs circular

726 and USGS open-file-Peports, as well as by independent and
pursuant to your March 4. 19785 request for comuments on your staf f's*

"" * ***
Environmental statement we sutait,the following foT your considerations

1. In our opinion the statutory requirements of NEPA and the 5. N nuclear option, in all iths facets, is an option

er==ission's urn regulatory requriements have not been complied with insofar

as the staff's two sentence dismissal ef alternative energy sources is staff simply does not adequately consider all the alter ..ves to

concerned. (p. 9-1) . N incorporation by reference to WASH-1535 is not that option in a reasonable and open-minded way. The DES, in mir

a permitted procedures that incorporation does not a M ress itself to our mind, is argvmantative and self-serving, and is not a well-zuunded

ocmunents which were not made part of that FES, and which were arbitrarily analysis of alternatives as NZeA requires.

assigned as merely part of the IMFBR Hearing Record. This resulted in th; sincerely yours,

failure to address our cosaments as NEPA and the Cometission's Rulee require.

2. Chm.pter 8 of the DES, therefore, is essentially based on a 1974 Donald F.X. Finn

analysis, which may not be applicable as of 1976.

J. h alternative enere,y sourecs analysis simply does not address

itself to sne rock bottom alternative posed by the policy question as to

,
ettether the money to be budgeted to the CRBRP facility ($1.736 Billion for

' the first ff vs years) could not moru wisely and profitably be invested, all
r or in part, in more pro *uctive alternative energy sources. This, then, raiu"

an eve t more fundamental question as to the direction and scope of alte' ative

+ energy source R a L, and the necessity to re-evaluate such , programs as the 1974
r -
' TN A-47
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Natural Resources Defense Council,Inc.
gl7 2 5Til 5TR E ET, N W.

nousus. Exzez.zn aso casuzwe wasnirGTo N, D.C. 20005
,m.e.......so.,..,

808 737-5000wa ineton o. c. aoose
-

eaoas esseo7e Wmem o#Le h rwe c9
664 nausuo= avew ca s3 wast 44m stasar

amtieone t se. ass envu..e e ova =can
,, g, , t ,,, c, g, , 9 3,, ,,,,o,,,,,,,,e3,

March 13, 1976 4 '5 S'7-$ose sie seg-en eon... . c, . u,

mania e s suco

cueron a. cuarte

*^""'^*;*",^'i.'ne NRDC COMMENTS CN THEmeniosm we o

DRAFT ENVIRONM. ENTAL IMPACT STATEMENT

RELATED TO THE CONSTRUCTICN OF IEE
Director

y Division of Site Safety and CLINCH RIVER BREEDER REACTOR PLANT
Environmental Analysis

" Office of Nuclear Reactor (NUREG-0024)
% Regulation (Docket No. 50-537)

U.S. Nuclear Regulatory Commissica
Washington, D. C. 20555

mas B. CochranRe: Draft Environmental Impact Arthur R. Tamplin
Statement for the Clinch
River Breeder Reactor, NURTG-'"

j 0024, (February 1976)

Gentlepersoni

En:losed are the comments of the Natural Resources Defense In its Guidelines for Preparation of Environmental *mPact'
Council, et al., on the above-refererced draft envirorsental state-
ment (CES). These comments and this letter are a formal request to

Statements the Council on Environmental CualitY describes thethe Nuclear Regulatory Commission to treat this February, 1976,
document as a pre-draft version of the CRBR DES and to issue the nature and purp;se of the draft EIS f40 CFR $1500*7(a)I-+actual DES at some point, hopefully in the near future, when the
NRC Staff is prepared to address meaningfully the critically .a raft statement us.se fulfit; and satisf,'
important issues presented by the CRBR. We urge that this redraft *# #

e s.fu
8 Zest artent possib!a a t the time theincorporate the modifications in scope and depth suggested in our a prepared the rejktrements established forcomments and that it be recirculated for public review. For the

II"#I #8df8"'"#8 DF 8##810' 2C2fIllClreasons set forth in our commerts, we believe the February, 1976,
draft to be completely inadequate under applicable National Environ-

I FartteuZar,.

si."ch statements areage uies should keep in mindtrantal Policy Act standards and so deficient that it does not permit
that to serve as the means oftue full depth and breadth of federal and state agency and public

comment on it. We consider this DES one of t.he worst we have ever assessing the enuirc't sntal impact of propos,j
reviewed. ageqcy actions, ratner than as a justification _".>rdecss1ons alread, made. This means that dr2ft

statements c=t administrative actions should be pre.Sincerely,
Fared and circulated for comnent prior to the fir,e
stgntficant point of decision in the agency regiw

[
.

D process. For major eate]ories of agency action*

K ) Anthcny Z. Roisman *he CEQ also states (40 CFR S I S :| 0. 7 (c ) ) :
Counsel for NRDC, et al.

C ) whera as age m, retica en an app:ica,e to ,u w ,
Enclosure LnstLal enviro *nmental information, the agency should

} |} f ashsst the applicant by outlining the types of infor.

ygfm a-v w r ,w_.

co
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illegal but e=verely ha=pers f ulfill: rent of the NEPA objective of
mation equired. It a!& cases, the agency

f f # f,," ', #.g a systematic <nd interdispiirary approach to decisionmaking. NEPA# ' #* # ##
,

for the a: rope and content of draft and final $102 ( 2 ) ( A) ; Hanley v Kleindienst, 471 F.2d 823, 835 (2nd Cir.,
environmental statessato.

" '# ' ""#"# #!# ## ' # #' * '

Judged by these explicit CEQ standards the draft statement
28 (N.D. Miss., 1972). The CRBR licensing action is the enly

for the CRBR is woefully inadequate. The detailed deficiencies in
opportanity to evaluate the full spectrum of environ. mental costs

the draft are discussed below. The most glaring defw ts are that

and benefits of the CRBR. For instance in depth consideration of
1) the draft is clearly premature being issued before the Staff

t e sa hty p W ems d ne N may re d 6 @ h m M se
%J has completed sufficient safety analyses to even bound the potential

substantial additional costs that when viewed as part of the total
adverse consequenets and 2) the draft accepts uncritically the

CN IRFBR program the CRBR is not justified. SJch a balancing did not
conclusions by the Applicant (ERDA) that it is teneficial to build

couM nu have occuned in de WM pgam m ad nw We
and operate the CRBR as a part of the UtFBR program.

Etsff proposes to prevent it from occurring here.
In prematurely issuing the draft before completing the

Even assuming, as the Staff apparently does, that the principal
Cl CRBR safety review the Staff is depriving those who want to, or

objective is to complete the NEPA review on schedale and not to
by lad are required to, comment on it, of the fundamental factual

do a thorough ar,alysis of the CRBR, the publication of this draft
basis for evaluating the conclusions reached. Except for an

# "" * " "* * * *
apparent obsession with fulfilling the commitment to produce the

be tested in the CRBR licensing proceeding when the Staf f attempts
draft on or about February 1, there is no possible explanation

to oHer O.e US m eWence. M dat We de McensW Boad
for the Staff decision to publish this document at this time. The

"U h#" "# " * * * * "
CEQ adw nition to make the draf t fulfill the requireme~ts of S102 (2) (C)

depend upcn whether the draft was legally sufficient. If, as we
of hEPA to the " fullest extent possible" has not beers heeded.

believe is likely, the Board concludes that the draft was illegal,
Similarly the draf t disregards the requirement that an

then a very suhstantial licensing delay will occur. If, however,
, independent evaluaticn "" the analyses of an Applicant must be

the .. 'f chooses not to run that risk and withdraws and reissues
performed. Creene County Planning Board v FFC, 455 F.2d 412 (2rd

the draft with a fuller analysis of the CRBR the delay now willCir ,~1972): CEQ Guidelines, 10 CFR 51500.7(c). Attempting to

n t be on the critical r.,'.h -- at least not as much as would
restrict the NRC's NEPA review by assuming that its real benefit

occur if the Board subsequently deblares the draft and final EIS
is furtherance of the I.MFBR program but refusing to independently

illegal. The Staff should seriously consider shether it is worth-d evalua!e the validity of that conclusit,n is not only blatantly

p?
O

-
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' ' '
the risk to its scheduling objective to pursue its present course

sideration a petition related to occupational exposure, limits.
of acticn.

The DFAFT also fails to mention that the important NRC decision

I. General comments relative to the advisability of Pu-recycle is in abeyance. All
NJ

, of this is in clear viol..lon of NEPA, and, as a consequence, the
~

1he DRAFT Environmental Statement related to construction

of the Clinch River Breeder Peactor (CRER) Plant (hureafter re-

ferred t3 as the DRAFT) should be withdrawn because the application
' *

gj Aside from the above, it is premature for the Nuclear
for a Construction Permit &nd Limited Work Authorization is l'.legel

*
Regulatory Commission (NRC) Staff to prepare a DRAFT EIS on the

y for reasons set forth in Contention 1 of the Affidavit of Thomas
1/ CRBR for the following reasons: the Staff has not completed its

B. Cochran in NRDC, et al 's, Petition for Leave to Intervene,

and briefed in Natural Resources Cafense Council, Sierrc Club ani
*

The Staff has not resolved . nether two categories of accidents with
East Tennessee Energy Group Response to Applicant's Amended Ansvar

To Petition to Intervene, (Docket No.50-537, Decerter 31, 1975) and
additional provisions should be included ira the design to mitigate

Response to Staff Position Cn Amendel Answer (February 3, 1976).
' '

The Contention and the Briefs are incorporated herein by reference.

We submit else that the DRAFT is in violation of NEPA in

that it does nce discuss responsible opposing views. The authors
* * *

determined whetner the provisions identified by the Applicant..to
of the DRAFT appear to have made a concentrated effort not to u,iscuss

**
the issue s raised in the Contentions of NRDC, et al., which were

submitted on ?aly 18, 1975. The DRAFT fails to mention the NRC

*
Staff has not completed its sa'ety review of the CRBR, h3s not

resolved the problems associated with the radiological toxicity of
categories of accidents should they occur. Until these determi-

plutonium, has underway an extensive study of the naturae and impli-
nations are made it is impossible to assess adequately two of

1/ tutural Resources Defense Cbuncil, Inc., Sierra Club and East hnnessee Energy the fundamental requirements under Section 102(2) (C) of the
Group 7 _1 tion for Imave to Intem, Drket tb. 50-537, July 17,1975, and
Aff arit of Dr. bras B. Cochran Identifying Specific Cbntentions and Bases, National 2nvironmental Policy Act,
fiAed with Petition.

O
x
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realisticatty analyse'd radio;ogical

(i) the environmentat impacts of the consecuences of postulated plant
or accidente (Table 7. 2) uilt not exceed

.
proposed action,1*; (ii) any adverse environmental effect" 15 rem to the bone, 2.5 re to the

T vhich cannot be avoided should the pro- uhole body and 30 rem to the thyroid.~

O poeal be implemented. (DRAFT, p.iii.)

Furthermore, since these two requirements cannot be met, and

it is impossible to adequately compare the proposed iction against gg , g ,

##[' g ##8{ ygj/[[*[falternatives -- alternative sites, alternative designs, and ,

t t as * * e
{p ,alternative LMFBR program structures and schedules. Thus, it is 7,

effecftve. [F2phans supplied. ]

impossible to adequately assess the third fundamental NEFA (DRAFT, p.4-2.)

requirement: Regardless of the cost of meeting these criteria, the proposed

(iii) alternatives to the proposed action, action by the Staff's logic, is the best al*;rnative because the
short-term uses of man 's environment and
the maintenance and enha% cement of long- ERDA Administrator has previously determined it to be sc. The
term productivity.

Staff fails to make its own determination even though ERDA, for all

The Staf f has made a further mockery of the NFPA requirement.s practical purposes is the Applicant. As the Atomic Safety and

by f ailing to make a benefit-cost comparison of the propoced action d WW W eh

with alternatives. The Staff has relied totally and uncritically The tntinate relattonshty between
, , ,

ERDA and t he ,Applican ts reduces to

on tha ERDA Staff as to the objectives of the LMFBR program in a mere techntcality the 1nference
that ERD 4 is not officiaZIy or form 2Zly

general and, more spe:ifically, the CRBR. The Staff has relied designated as a member Applicant.1/

totally and uncritically on the ',RCA Administrator's views as to the
II. Detailed Coments

benefits of the LMFBR program and his finding of December 31, 1975

regarding the need for and scheduling of the CRBR. There is a 1. Introduction

summary of benefits and cost of the proposed action 30 RAFT, pp.10-6
The Staff states (on r. 1-2 of the DRAFT) that "approximately

to 10-10), but no benefit-cost comparison of the proposed action with
15 months of delay are anticipated and reactor criticality is now

alternatives, designs, sites, schedules, etc. In the DRAFT the

Staff has simply assumed that the Applicant will demonstrate to y W1norxun ard cruer Crer'um NRDC, e t al. 's Interropteries to the
A mlicant, In 2 0 M3ttr of Project Mnagent Cozparation, Tennessae Valley

the satisfaction of the Staf f that the CRBR will meet certain Authority (Clinch Rive.- Dreeder Reactor Plant), Drket m.50-537, February

criteria, for example

(c) The applicant shalt demonstrate to

the satisfaction of the staff that the
b)

A-51-
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M
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a

scheduled for 1983." Is this a Staff or Applicant estimate? 1(b) from Bweinese Week, March 15, 1976, p.32). As such, it ise&
The Staff should make its own independent estimate of the potential all the more appropriate for the Staff to discuss this issue

delays and irdicate the basis for its estimate. (page i of the thoroughly in the EIS.

p .,j DRAFT should be corrected similarly.) The Staff should also make
~"

its own estimate of, and discuss here, the enormous cost overrvns

of the project and the potential for further cost overruns due to By not discussing the fact that the CRBR site is in a

further licensing delays and design changes, e.g., those associated parti <alarly unfavorable area of the country with .espect to

with changing the earthquake design criteria (see discussion below), dispersion conditions (e.g., frequency of inversion and low wind

and potential equipment delivery and construction delays. Staff speeds). the Staff is again masking from the general public a

should review the accuracy of cost and schedule estimates for light Principal environmental concern. We call the Staff's, attention to

water reactor and the basis for delays and cost overruns. It is NRDC, at al.'s Contention 6(b) which states:

important that the public not be hoodwirked by the Applicant and 6.. The site selected does not provide
adequate protectson for the public health

the Staff as to the true cost ano schedule of the CRBR. and safety.
(b) The site meteorology is suffi-

ciently unfavorable that an alternative
2. The Site and Environs site should,be selected.

1. The site meteorology fe
worse than most sites used for light-

2.4 Geology water reaetore due to wind speed and
inversion conditions.

2. Alternate sites with more
The Staff states (on p.2-8) that, "The effects of such favorable meteorology have not been

adequately identified and analysed nor
earthquakes on the proposed plant will be considered in the

- Aas their refaction been justified.

staff's Safety Evaluation Report, in accordance with 10 CFR Part In responding to the Applicants Interrogatories to NRDC, et al.,

100, Appendix A." The Staff is trying to mask the controversy we p inted out:

among the Applicant, Staff, and NRDC, et al., over the size of and * A" # f P 8-
, opsther

horizontal ground acceleration associated with the, safe shutdsyn it it clear that the site is situated in
a region of unfa orable ds,spersson wstk

earthquake. We call the Staff's attention to NRDC, et a l . 's re8Peet to the frequency of occurrenes of
high ase pollutson potential meteorology
( "SM . P 2 3-31. The 83 P* asse W valueContention 15 (Enclosure 1(a)) which prerints our position on this was found to occur in Pasqu(sil stability C

issue. The controversy over the appropriate ground acceleration f{f fa r l t
to use as a design basis has reached the popular press (see Enclosure alternative site should be salested. */

j
I */ Mtural Iwaources Defense (buncil, et al., Responsa to Nplicants'3 > Interzogatories Datal tevetar 18,1975, pp.5-6, Decerter 9,1975.

- n
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Also, we call the Staff attention to the Applicant's Environmental Wolf g2fele, acknowledged that in fact
the SNP-300 cannot breed at all, since

is ! ass than 2. */
Report (ER), which states (ER, p.2.6-8): the breeding fact ,

Bo!swort h 's da ta 'indieates that We have also heard that the British c,menstratien plant at Dounreay

eastern Tennessee is in a region o| un-
''d favorable dispersion with respect to the does nct breed. Dr. Seamans and the EROA Staff testiflec

frsquency of occurrence of high air>
on March 3, 1976, before the House Cctmittee on Interior, Subcommittee

(ys pelluti3n potential meteorotegy,
Neither the Staff nor ne Applicant objected objected to Contention on Ener gy and the Environment that the French thenix dces not breed.

6(b1 filed by NRDC, e- al.. in July 1975, all the more reason for If the CRBR doesn't breed why is it called a breeder reactor. How
,

T) the Staff to have recognized this as a viable issue. Failure to can it demonstrate the breeding concept? (Sea our comments en

discuss this responsible opposing view is irresponsible and a p. 30 for further discussion.) What safety related design changesp 's

would be required to obtain a sodium-cooled f3st reactor with an
violation of NEPA.

adequate breeding ratio (fuel doubling time) ? Hcw would these
3. Facility Dancription

design changes influence safety considerations, e.g., can the
'

The Staff scould discuss the two designs, " reference" a nd breeding ratio be changed without significantly affecting the

' parallel * and the various unresolved design features in this section. doppler coefficient?

On p. 3-2 of the CRAFT, the Staff states:
3.5 Radioactive Waste distems

That action, exceeding the consumption
of fissile material in the core by
approximately 205, is the breeding The Staff states, "Although the applicant prcposed to bottle

object of the LMTBR concept.
gases from the noble gas storage vessel for temporary onsite

Elsewhere (DRAFT, p.10-6) the Staff states:
storage and eventual cifsite shipment to a licensed burial facility,

The principal benefit of the pr3 posed
facility would be to demonstrate the the staff model assenes that the contents of the storage vessel

liquid metal fast breeder nuclear
would be released to the environment." (ORAFT, p.3-16.) We havereactor for commercial use

[ Emphasis supplied.)
been told by AEC officials since 1972 that the radioactive ncble

Nowhere does the Staff prceide an anaz. sis much less an independent gases recovered f rom te primary sodiun system cover gas would be
* ana*.ysis, of the CRBR's breeding ratio and f t.cl doubling time (if

bottled for storage and not released to the environment. The 1972

it is capable of breeding). Will the CRBR breed? According to

a recent article in The Bulletin of the Acomio Saisntists: */ Snuth, Philip B., and lux! Spa:Woff, "S Nuclear Energy Plate in S
Netherlaals," The Falle:i a cf the 4tric Jenntiate, recruiry,1976, p.44.

When qusationed by Hanes Alfven, during
3 the 1974 Puguash Conferen:e in Baden,

Austria, the ex-project leader of Kalkar,

.

"' A-53
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Final EIS for the IRFBR Demopstration Plant (WASH-1509, p.51) states: 3.5.3 sol u Waste

% The zenon-krypton ocncontrates in the
bottom of the distillation cogu.g is with regard to the discussion here we call the Staff's_ . _ .

extracted and bottled for storage in
a repository. Thus, che reactor ecy,p attention to the EPA's current position with respect to solid
gas system u'll be designed so that there
'a negligable release of radioactig, wastes stored or buried at commercial (NRC licensed) burial
gases, mainly those which diffuse through

7,eak by, e qu ip r-e n '. seals. This will grounds namely, that disposition in this manner should be treatedC' l or
r, ) re, ult in an increase in the activity due

- .o radioactive g2ses at the site boandary as delayed releases of radioactivity. This EPA position was taken
g

of less than one percanc of the natural~

backgrou d level. es a consequence of the discovery of of f site transport of radio-

The sch atic af the radioactive gase processing system in WASH- active materials (including plutonium) from Maxey Flats and other

1509 (p.50), unlike the schematic in Figure 3.16 in the CRAFT commercial buria.1 sites. The Staff should analyze the health

(p.3-15), does not show a flow path from the noble gas storage tank consequences due to the delayed releases of the solid radioactive

to the environment. waste from the CRBR and its supporting fuel cycle

We do not cbject to the Staff assuming the radioactive gases
5. Environmental Impac's of Plant Operation

would be released to the en" onment in the Staff's radiological

5.7 Radiolodcal hpad on ha Wr h mevaluation model for the radioactive argon processing system (RAPS).

However, we strongly cbject to the Staff using 10 CFR 50, Appendix
The Staff states (DRAFT, p.5-16):

I for determining whether the syste. s design releases are as low
the limits established fo.

as practicable (ALAP), thereby leaving the Applicant with the option hu s gs sra bejg sa
, ,p y, p p,

of not bottling the noble gases. ALAP in the case of the CRBR means "# # * *

bottling the noble gases -- nothing less. If the Applicant cannot we simpl" note that " general agreement * should not substitute for

" established fact." We note that numerous attempts have been madeaccetplish this rather unsophisticated engineering task, they have

no b 11 ness building somethino as complicated as an LMFBR steam supply to substitute * general agreement", ' sound engineering judgment",

established engineering practice,* etc. for established facts insystet In this regard, we call the Staff's attention to NRDC, et
al. 's Contention 8: what are purported to be conservative analyses of the environmental

Applicants have not demonstrated (including health and Safety) consequences of the CRBR oper.uom.
that the plant is designoi to limit
the public health risk fecm a:2
radiation exposure to as 2:u as 5 7.2 Radioloqtcal Twpat an Man

A practicable. (Emphasis supplied.]

N'
C
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5.7.2.8 summary of snnual Radia' tion Doses
5.7.2.5 occupational Radiation Exnosure

The DRAFT makes no mention of the admonition in 10 CFR 20
The discussion in this section is totally inadequate in the

that the exposure should be kept as far below the limits as is following regards:

1) the cumulative dose estimate due topracticable ( ALAP ) . Furthermore, it is not demonstrated that the
radiological releases from the p.snt are limited

} plant design will lead to exposure ALAP.
to a 50-mile radius;

(;rs Cn September 26, 1975, NEDC submitted to NRC a petition to
2) the Staff dees not calcu' ate theamend 10 CFR 20.101. This petition and its supportini . - ment

requested a-factor of 10 raduction in the exposure stan- .-d s for total integrated dose over all future timer
(_ , 3

I' d younger workers and a somewhat smaller reduction for older workers. 3) the Staff fails to carry the analysis

t

The supporting document demonstrated that such changes were required to its logical conclusion by calculating the health~ " ~ ~

effects, e.g., cancers and se'';te genetic e f fects,to bring the risk associated with occupational radiation exposure
associated with the cumulative dose commitment, and

more in line with the risks associated with other occupations, to

reduce the risk of exposure to the fetus of pregnant employees, and in this regard the Staff fails to include the public

health consequences due to the genetically significantto account for the societal implications of the genetic damage

inouced in workers. I: was also shewn that nuclear industry could occupational dose ccmmitment resulting from exposure

accomodate to tnese amend.nents. The petiticn is still pending before to the CRBR and the supporting fuel cycle work forcer

4) the doses associated with the supporting
the NRC. We also call the Staff's attention to NRDC, et al.'s

Fuel Cycle (Table 5.13) are unsupported by analysisContention 8(a) which raises the same issues.
Here the S'.aff has, as it has with many other issues in the generally and are in scme cases erronecus (see our

DRAFT, chosan not to present or comment upon the issues raised in Comments en Appendix D); and

5) the Staf f has f ailed to adequately documentNRDC's pendinc petitions before the NRC or our Ccatentions related

to the CR3R. This is a clear violation of NEFA. the references, methodology and assumptions necessary

to make a critical evaluacion of the data that are
'

5.7.2.6 Transportation of Radioactive Material, and
5.7.2.8 Fuei cycle Ienacts presented.pss

C:
Our comments relative to these sections are contained in 6. Fnvironmental Maasurement ani racnitoring Program

,

our Comments on Append;x D (see pages 31 - 33.) ,

-) program and " considers the prcposed program adequate" ( C RAFT, p.6-1).
7)
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' 'd There is no discussion of NRC and EPA's enforcement programs to
s

design basis accidents will be
insure the Applicants' program will be adequate. Enclosure 2 established and their aansequeness be)

required to be safety mitigated. (DRAFT,provides a discussion of inadequacies in reactor environsenta.1 p,7 1.)

mon (toring programs in the recent past and a need for a stron9 and

=-; enforcement program. The postula ted occurrences in Class 9
, involve sequences of successive failures-'

that are considered to be less likely7 Environmentsl Imoacts of Postulated Accidents than those required to be considered
in the design basse of protection systems
and engineered safety features. TheirIt is clear from the discussion here that the plant design consequences could be severs. Edusver,
as with LWRa, the probability of theirhas not been determined ner have the design basis accidents (DBAs) occurrence vill be made so small that
thsie environmental impact vitt bebeen determined. Fur th a rmo r e , the Staff hasn't identified those
ceaeptably lov. This can be accomplished
by means of defense in depth (multiple

structures, systems or components of the facility which require physical barriere), quality assurance
for design, manufacture and opera tion,research and development to confirm the adequacy of the design, ce continued surveillanes and testing, and

' ' * 'the research and development program necessary to resolve safety
and

questions associated with such structures, systems or components,

The applicant has provided information
much less determined a schedule of the R&D program. Instead, the to support his view that such events are

very unlikely and need not be considered
S*.aff simply statess in establishing the plant design bases.

Recognising the possibility that thisif any aspect of the design of the plant vieu may not be sustained, the applicantis considered to be inadequate in this has identified special provisions in theregard, the Staff vill require the design uksch would be included to accomodate
applicant to make appropriate modifi-

either or both types of events, should therecations as a condition of Licensing. be a requirement to do so. (D RAFT, p.1-2.)(D RAFT, p.7-1.)

We note here in passing that ont of these provisions is the sb-calledand

"ex-vessel core catcher." The ef ficacy of this core-catcher is highlyAccidents having greater consequences
must be shown to be of acceptably low speculative. With reference to the core-catcher, the Applicant inpeobability or the Sta !! uill require
such Fr2tures as are neeessary to *urther the PSAR statesx
reduce the vreb1biltties and consecuences.
(Emphasis supplied.] (DRAFT, p.7-1.) If the arperimental data indicate that molten

funt behavior in a naerificial bed is not asand
% 1 predicted, the first fallback position vill be

to redesign the eaerificial bed using a differentrs The procedures employed in the design
sacrificial material. If an acceptable materia:

C::- and revieu of the CESR will be comparable is not available, the EVCC concept will re-to those employed for tuss. temphasis quire subs tan tial modifica tion, possibly towardsupplied.) (DSAFT, p.7-1.) a crucible design with active cooling synten
(Reference 101. (PSAR, p.l.5-28b.)

,

C
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Additional evidence that the CRBR design and safety re/iew is special pp;pisions las the ex-vessel,
far from complete is found in the Staff's statements core catcher) identified by the appls-

i'' I' i' l i'c2nt as being "e p i re l c r'. t>,r .the de s ip cTi 2" e "e c t (Lmphasis3 As ure fetailed design inform 2 tion becomes supplied.] M FT, p.7-2.)
N

available and the resuits of Rn pecgra,,-

are obtained, a better understanding uit: Thus it is clear that the Staff's preliminary conclusionbe gained of the tike ik,,3 anj ,y7,,,, ,y
a

risks can be made acceptably low," Jcore disrup tive a cid,,e s and their associated that "the accident dependsradioactsve releases. Th :. s , the risk per.
spaccius relativ, to cras, 3 , vents which critically not only on the unsupported assumption that certainUI

,

C e presented belcu will be further deve: pedI) as an ongoing effort by the applicant as undermined design features are in place and are effective,
. the dessgn is completed and the facility

m

C, '
constrketed. (DRAFT, p.7-2.) also on unsupported assurptions that certain radiological criteria

The Staff has requested an extension cf time to respond to related to the consequences of postulated accidents are adequate

to our Interrogatories related to the safety issues discussed above. and that the Applicant will be able to and will satisfy these

In their request, the Staff indicated that it could not respond criteria. The criteria are that:

because it had not completed its safety review. As an example, Zhe Staf'* Wili require that the acnser-

Enclosure 3 is the Staff's assessment y,ggy,yb ca:culated consepence8 of ths
concernfng when they will be [ Class 81 event to le used for the safety

in a position to respond to our questions concerning the models revieu of the parallel desiSn C2** '##
8#88d2N "' ## # # #'#*
the whole bcdy :nd 3:0 rem to the thyrotd,

.

and computer codes that are being used in the safety analysis. and that na:is tica:ly anahsed acnsep N 88
be at least a factor of 10 belou theGGObviously, the safety analysis in this section is premature, and m,ntioned values. (DPAFT, p . 7-6. )

consequently so is the DRAFT *
(The last sentence in the above quote leads to the criterica cited

Not deterred by the lack of a decision and the determinotion on pages 6-7, aWW.

of the DBAs, without completing the safety review and without On Fe h 3 G Me Me E
determining the R&D required to clarify the possiDility of reso*1ving

existing radiation protection.s.;tandards for exposure to insoluble
the safety issues, the Staff proceeds with a presentation of alpha-emitting hot particles. ~ The petition included a request fo-

consequences of postulated accidents. As noted prsviously, this modification of 10 CFR $100.ll(a) (1) to include a lung particle burden

presentation assumes with respect to the severe accident categories, criterion. The NRC has yet to act,on this petition. The Staff

*1arge rupture of primary piping * and " events leading to core dis- radiological criteria quoted above do not contain a lung particle
rupti6n," that

*/ l} W :, p.7-2.

N **/ NTE rqpicmntal Sutrission to the Environnental Pr:tection Ayry P111c
i$arings on Plutoni= aM the Transuranim Slants, Arthur R. Ta:Tlin aMxy 'lta us B. Cochran, Februry 24, 1975; T.rT in aM Cochran, "Phati n Strdirisl

O- for liot Particles," February 14, 1974 aM TxTlin and Cact.ran, "?e Itt Particle
Issm: A Criticple of hMH-1320 as it Pclates to the Hot Particle HMtimis,"
NRDC, !bMt]er 1974.

~ . - .

O'
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burden criterion. Moreo u , .aw.. r e in the DRATT is there a eufficient inp_reation would be availabis
as early as 13b6 to resolve tne m.1]or

discussion of the health implications of insoluble alpha-emitting u n ce r ta_s n t s e s affeettng wtdespread I.Nf8R'
technc,ogy deveFop*ent [ Emphasis

hot particles with respect to the CELR and related facilitie5. Supplied.]

The Staff also does not discuss the methud that would be Even the Staff recognized the uignificance of the plutonium toxicity

N atilized to ulculate the rem value to bone in the abcVe quoted issue in the CPBR licensing proceeding stating

_-

criteria. Recent data relative to this have been reviewed by Dr. We are aware of the # ROC 'ho t par *iale '
W petition which is under advisement by

Earl Z. Morgan and he concludes that the present approach may t hs NRC. The forthcoming #RC deoision
on this petition will be considered by

underestimate the bone lose in re% that would result from plutoniun the Staff in its review of CRSRP and
may affect our responses. */el */

by a factor of 250.~ This sug,ests that the bone dose in Table 7.1 The plu* onium toxicity is6ue is yst another example of .thep ',

'd for Class 8.4 accidents should have been determined to be an crder Staf f goir 7 out of its way to avoid addressing outstanding unresolved
of magnitude higher than the criterion. issues -- issues we have raised as aontentions in the CRBR licensing

The EROA Internal Peview Board reviewing the PFE5 on the
proceedings

LMFBR program recrgnized p'_utonium tcxicity as an outstanaing Until the plutonium toxicity issues raised in the bot particle

unresolved issue. Under "11ealth Effects," the Board stated:
petition of NRDC and the report of Dr. Morgan are resolved, the

The cutstanding issue is whether the het
partic!c hypcthesis shcald be ass 2.med as Staff radiological criteria cited on page 19 above, are indeterminate
an additional de;ree of ecnservatism in
projecting health effects of plutcnium.**/ with respect to safety and att.biguous relative to desig'n objectives

The EEDA Administrator in his Decenber 31, 1971 Findings also or acceptability

recognized this as an unresolved issue -- one that would not Clearly, wha .e have here is not a draft EIS assessing the

be resolved before 1986. The Administrator stated: environmental impact of a reactor of a specified design at a speciried

d. The FES shows that t he major areas site, rather it is an environmental assessment of a reactor c;.a of

of un:ertainty lie in plant operaticn,
fael c,,32, perform 2nce, reactor safety, undetermined design that is assumed to be effective and capable

s2felu2rds, he::th e!!e?ts, 228te
m2::;c-ent, and ar;niu, aescurre avail- of meeting specified criteria. This DRAFT can only be considered

ability. (Emphasis . ,a ied . ]
as an instrument for the licensing of criteria, certainly not a

and later cm,
reactor But worse still, the adequacy of the criteria is not

10. On the b2*is of 'ha "aterial
d set f>rth in 'EJ, I find that if even addressed in the DRAFT.

the reference y an and its supp:rtin],

'. ' progr: eatic ef!:rts :? igo ro u s l y 7.< rs u el,
( J 1/ NUC 5taf f's icSpxue M futLtral Pesolrces [efenSe (Duncil InterIWatDry P&rsar

Nire of First Cet, Corket tb. SM17, Febrtm'f 24, 1976, p.3. We also refer the
*/ .tr ;u, Lal . , "Sxpud ration of Per~issil Ic E_ cs ne to Flt.tonian Staf f to Issm tb.5 in the N'C f rn.ermdsn frP Ste;tien II. tunauer to Camssioner

SJ cne Cilinsky, March 13,1975 (Ebclosure 4) .hl other Trr.suranuri Elments," so r.u c ' 4+er ic 29 d.a :ri2: i

hpct 1975).--

v3
| (4 _

**/ FFC3, IMTR Prwram, P.IV.B-19.
'

1 ~
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Before .eaving this section, cne final gross error is worth *o i9scre 'he # ace- that CESMO and the decisi:n on plutonium recycle+ - -

noting. The Staff states: is in abeyance pending congleticn of the study of safeguards is

The Cmi s s ion 's repla tiv:s repire that inexcuseable and irrespensible. Cbviously the decisten en Fu-
an appli: ant design "anufa:ture 2nd crerate
the plant to * i-ize the Zikelike.2d of recycle is central to t he IJJOR and +his shculd have teen f u,* ly
postulated accidents. ORAFT, p.7-1.)

discussed in this CMFT - If for no other reason (and there are
This is patently absurd. Were it true, the reactor design would

many) this CFAFT should be with?ra.n and rewritten.
q , include more tnan two independent and redundant scram systems. Also, ggg

" the " reference design" would not even exist since the additional safeguard related co : ents submitted by curselves and cthers withcp
provisions o( the " parallel design" (e.g., the cole catcher) would respect to the Oraft EIS cn the JJSR Program (WASH-1535) and with
have to be included to minimize the likelihood.

respect to the Craft CESMO (WASH-1327). These shou.d be considered.

b) 7.3 Sa f eou ard s Cons ide r a tion s as an integral part of cur concents en the CF. AFT, and we request

C that the Staff give the same censideration to these as it gives tm
The safeguards discussion represents one of the most irre-

the comments herein.
sponsible sections of the DRAFT. Ncwhere is it rentioned that safe-

The DMFT (pages 7-13, 7-14, arl Appendix E) rakes reterence

guards are presently undwr intensive study by the NRC and that the
to existing safeguards regulaticn. We are convinced that these

eventual use of plutcnium as a fuel hinges upon the outccre of these
regulaticns are totally inadequate and wish to incorporate by re-

ongoing studies. NRC Special Safeguards Study is designed:
ference our petitlen to NRC requestin; the agency to undertake

/1. To determine safecuard cbjectives.

2. To determine the nature and size of the
Our views en the inadequacles c, the u,.__es,. , safe,, a,,_

. . .

threat.

%T. } 3. To determine the nature of the safeguards program are summarized in our recert testimony te f ore the House

system required to reduce the risk to the level Cc:mittee en Interior, Subco.-ittee en Energy and the Envirenu ntd of the cbjectives.
C '

.

of the Corimittee on Interior and Insular Affairs (cncicsure 5).
4. To determine the monetary cos. o f an
adequate safeguards system.

a 5. To determine the societal cost of such a 8. Need fcr the Frc & sed Facility

'q system in terms of civil liberties and
- institutional changes,

it is clear frcm the discussicn here trat the ec staff hasd
The DRAFT does not even mentien the civil literties and insti- not made an independent assess ent of the wisdo, of the propse.,

tutional changes associated with safeguards and yet, these are

COUICll I#E'ti:n Fer ;4t.,n cf . erw/ .g-central items in the current debate ever the virtue of utilizin; */ M2 'al '' M''

guard nusacs cr, id terr.at. ..y, er evocatm cf na s. Fehr/ 2, .v.o.

plutonium as a fuel. To ignoro this issue is an outright violation

of NEPA wherein responsible opposing views are to lie presented.

A-59



-24- -25-

action, instead relying uncritically on EROA's Prore $1 Final This absurdity has a'so teen pointed out, as we indicated previously,

and Final Environmental Statements (PFES and FES) on the LMFSR by the ASLB when they stated:

Program, and the EROA Administrator's Firdin1s of June 30, 1975 ano The intimmte relationship between ERCA
and the Applicants reduces,to a mere

December 31, 1975. After quoting liberally from these sources technic 2Itty the inference that ERDA is
not officially or formally designated

the Staff concludes: as a member Appl 5 cant.1/

The overall cbjective of the iRy3R progr2m NEPA requires an independ ent ben fit-cost analysis of the
is to 'est:b:ish a broad techni:ai and
engineering base sufficient to permit CRBR by NRC. The Staf f has chooen to ir. lependently ass 6ss only the
industrial involvement required for a
co=9ercia! breeder industry.' rROA costs and to uncritically accept the Applicant * = ....mmment of the
identified the CR ?;= aa an i partant

Nd eZement in attainin; this objective benefits. Clearly this is in vaolation of NEPA and the DRAFT should_'__, (ERDA-1535, Se:ti:n I.B.1). The ERDA
A dm in is t r: t a r 's Findings of December 31, be withdrawn and rewritten.

C3% 1 sis suppsrt this state,ent ani e7esifical:y
reject thase options involvin] rapi'
acce:erati:n of the pr: gram because of the S*. AlternatLV**
' lack of any demonstration p: ant or :arge

L_s) p ant experien:e Similar:y, delays*

or c*isaicn of the CRPRP from the progr2, In this section the Staff purports to analyze alternativesps -)
ara stated to be un::ceptab:e (ERTA-1533).

'sC? The st2" n n a fes the the 2- r 7 (c 2 n t 's to the proposed action. As noted previously, the Staff has relied*

dtn~uesi no e' the nee: enr rhe =- are<

consisten* utth ertsetn2 2nr rre-r :ater-inatione uncritically on the Applicant's (the ERDA Administrator's) view
by EP:A tA :1 artete~ fr-- the s!FA re: au
cf the Lvf9c iro rae. J' realtae; th, 'that the presently proposec CRIR Program as scheduled, 'should pro-
bens! ten ie r t e t n , 're tne !r-,r-m vs.:d

be cf : er n 2 t t en 2: s: ?nt i s: e. ;h, vide safficient experience in (esign, procurement, component fabri-
Ch b h P, as a key e:e ent tn che program,

ficantly greater than that ch::h might be
'

licensing und plcnt construction and operationecn therefore provide a benefit ,igri_ cation and testing,
.

Since the Staff erroneously believes it has no legal obli-attributed to the peneratien of electricies -"

in a generatin; staticn of its sise.
[ Emphasis sapplied.] (DRAFT, p.8-4.) gation to critically review the Applicant's (the EROA Administrator's)

What the Staff has done here is to uncritically accept the Findings, it has excluded any discussion of alternatives to the CRBR

Applicant's justification for the CRBR. To argue that ERDA is Progtam, and has excluded any .tiscussion of alternative CRBR schedules.

not the Applicant is absurd considering the footnote on page"1-1 Fur the rmo re , the Staf f's analy sis of alternative CRBR sites is

of the CRAFT- limited to sites within the TV4 System.

tegisiacic, u=a en=:ted i,. ,, ,r, :,?e

by the Congress whi:h auch:rizea reassignment 0{ [ykk.
of the 2:er::l nagement responsibility to'd ERDA; h:ve v c r, the necessiry c ntra ts

T ~) a-oni the ;2rties n==c not yet =cen revisel.
PYC wculd cantinue t: alminister the financial(

'T ' interests of the uti:ity iniastry :ni arrange
fer participaticn of utility pcesonnel.

T' ;
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One of NRDC a c al. 's Contentions in our Fetitic for : tve
1) complete *unding by the utilities;to Intervene is that the Applicant has not incluh d an a dequata

analysis of the alternatives to the CR3R, includinc: li) cortpl te f unding by the Federal

a) A full range cf IJtFBR prograr structures and
schedLles as not p:esented. Consequently the timing

tii) the present arrangement except privateand even the need for the CFBR has not bee 1 demonstrated;
b) The alternati'/e of stretching tut the LPIUR

development and postponing the CESR is not analyzed; industry (e.g., utilities) assuming the open-
NJ ~ c) Alternative designs to meet the objections

ended risk;expressed by the Panel on Advanced Nuclear Fower of the
" Cornell Workshop cn Major Issues of a National ResearchCS and Development Program" are not analyzed; iv) same as liill except private industry

d) Alternative concepts for testing the safety
and goverr ent sharirg the risk, e.g., eachand economic viability of the breeder concept are not

analyzed;
(-) e) Alternative methods of ownership and control sharing 50 percen: c f the cost overruns.

( ; of the CRSR are not analyzed;
3) Alternative s ;.t e s :f) Alternative methods for funding the CRER areC) not analyzed;

% Alternative sites with more favorable environ- i) in an area having more tavorable meteorology
mental and safety features are not analyzed;

in terms of the site yfC valuesh) Underground siting is not analyzed-
i) CRBR siting alternatives censistent with the

11) the Fanford Feservation;objective of restricting LMTBRs to nuclear parks is not
analyzed. Co-locating the CFBR in -n nuclear park with
CRBR fuel cycle facilities is not discussed. lii) the NWS Idaho Reservaticn;

The se same deficiencies are noted in the CRAFT- iv) the Nevada Test Site;

Asked by the Applicant to identify and der.cribe each specific
alternative: plant (e.g., the hot pilot plant) and an IdtFBR

1) method of control and o.nership; 2) method fuel fabri:ation plant (as mentioned in o;r

of funding; 3) and site, the analtsis of which you con- Cententi;n 10 (i) ) ;

sider to be necessacy for an adequa te analysis of alternatives vi) undergrod..3 sites (as menticned in o;r

to the CRBR Ccntention 10(n)).
NRDC responded: Alternative sit e (1) was chos en f ur reasons identified in our

Coments en Section 2.6 Mete ole,v1) Alternative methods of control and ornership:
j i) complete control and cwrership by private # *

Naticnal Laboratcry ( O FNL) , noted in a February 13, 1975 letter
Cl

j li) complete control and ownership by the to Mr. Anders, Cnalrman of the NRC /Encicsure 6), cne of the
t

{ Federal government - EPDA. reasons the present C232 site was selccted was becaus.- it was
D)
c3
-
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None of these alternatives are discussed in the CRAFT.adjacent to CRNL, thereby preserving the cption of co-locating

all breeders in nuclear parks (Alternative (v) above). The It might seen repetitio as to again state this, but the Staf f
alternative TVA sites discussed by the Staff appear to be contrived discussion in this Alternative section is yet another exanple'of the

sites, chosen after the original site was selected. As we have Staf f f ailing to discuss issue s raised in our contentions,, another

noted in our Contentions, other EROA owned facilAties (Alternatives violation of NEPA and another reason for withdrawing the DRAFT.

(ii) through (iv) a bove that preserved ,the nuclear park option
10. Evaluation of the Proposed Action

(Alternative (v); should have been among the alternative sites

~~ J censideted by the Staff. These were surely considered in the In the discussion of "tnavcidable Adversa Environmental
*

original site selection. Impact * under " Radiological Ef f ects" the Staf f dismisses accident

As noted by Steven Hanauer in Issue 6(c) of Enclosure 4, radiation exposure, one of the most important issues, with the

underground siting (Alternative (vi) abcVe), an alternative favcred one sentence:
( 'I

('' 3 by Dr. Edward Teller, is presently being considered by the Staff. The risk associated wish accidental
radiation exposure would be very

* Hanauer notes that underground siting may offer substantial safety low (Chapter 71.

improvements.
As we noted in our review of Chapter 7, this is an unsupportable

Finally, we want to call the Staff's attention to NRDC,
conclusion since it depends ora the unsupported assumptier s that

,

et c 's Contention 6(c): -

and willcertain undetermined design fe atures will be Fut in place

c) The etcsa prarimity c? ;;seous diffusion
be effective and that certain radiological criteria related to theplant cui che CJ' Rilje ?.; icna! Labora: cry to

the si:e ar.1 *he pcssibie ::n; term er::a::i:n
of trase f;:.! *ies :s the resuI ofa c?Fg consequences of postulated acc idents are adequate and that the

::cilent ince. es ur. : <piab:e risks :3 *he
Applicant will be able to and will satisfy these criteria. Whatnation 2? se arit3 and the n2: ice 2! enerjj

a u ' '- ? u .~ a joke!

A related issue is raised by Hanader (Enclosare 4, Issue 6tt)) where Furthermore, as we noted in our discussion of section 5.7.2.8

he states:
above, while there is a discunsicn of the man-ren commitnent (limited

A re:atel re:b:c, is our presen * tot 2: sa:k of
to 50-m1 radius) there is no disetssion of the health consequences

.

center' crer usa: paea in near the p! ant after
:he site is : r - r : . n! . h::e same vajue u:ris.s
at: * the ' .c[u s e e 's re s r:ns ib i; ty !. Jr2y in. (e.g., the namber of cancers and severe genetic effects) caused by

'cr'ei abaat se?: .isione 2- an * ':n ': nts,-

this man-rem commitment. The Staff compares the dose to natural
'L. .V J t e rm i n a ' . . - ' c ' h e r p a s, t.m.e n z rua. * o n mat.eria -s *i saat en c intn:o *nat c:a t r.: v. ~a e *he a::e
kn:c.eptal''a sraun be are ! ensing. 50meJ2j background, evidently believing cost should be weighed against costsF ,)

- a:~e cycratin'- rc::' is : r~ *' h:ve a neu' .cf an unrelated E enomena) instead of weighing the costs.againsthnef;hb:r J : real's al ~:S:. iini and we are
:in; h r.: e tr:ub:e . :p i n ,- ui:h *

the benefits of the proposed action and the net benefits of the
*,

-

P m) proposed action against the net benefits of alternatives.

C')
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Staff concludes in the last .ine of its Benefit-Ccst Summary, thatThe discussicn of decoraissioning is inadequate for reasons

we have outlined in NPOC et . 'a Centent10n 14 (Encles;re 7). the CE3EP, as a demons ati n plant, is a key ele-ent in the*

The Benefit-Cost analysis (secticn 10.4, r.akes a mcckery c' evaluation and devel:p ert C. .ne L.MFE? c:ncert ( O RAF T, p.10-10.)*

NEPA in its failure to compare the proposed acticn cgainst tha Its .. ;h, 52 tillica 00st (and pr:bably rucn more: rakc3 it a " key

alternatives identified in our Cententicns. (fes dis:assicn of eierent This d;esn't de*:nstrate the tenefits outweigh the ecsts,*

or that t'is is the preferred alternative.Section 9 of the CRAFT).
M

In the Benefit-Cost Surrary the Staff notes tnat it:, _ ,

(3I' reviewed t he app l: cen t 's pr:p;se f Appendix D - Envircnrental Effects cf the CFS9

plant (Chapter 3) ani ~ : 1< :n i n f o r e r is n t
av2?urtion n! the ervir:n~?- ef n -e

Ptel Cy-le and Transp'rtatien cf ?adi active Matarisisof constracti;n col crer;t (;427ters 4:n

q ,g ani f) at the progesel site : Chapter :).
[ Emphasis supplied.} ( C RA FT , p.10-10.)

2. Envircn'~ntal CCn3ider3tf255

' As noted previously, the Staff takes the position that it is not
a. Feel Cycle Irrarts

legally required to ma.te an independent evaluati3n of the tenefits

of the proposed action. Instead the Staff simply ccncluded: The Staff has indicated that Table 2 is prepared util.:ing

The FriM2if 2 l'"efit8 'r the pr:pered inferratics and data presented in five references, and "Where
facility w:ula te to ? n:nst-:te the
ligsil met 2! f2st tr4c;tr nar:e:r re;**:r necessary, the values repcrted for tL.e gene r ic rode l * :'.F P R [ discussed
concept for cc-mercial ase in 3.ner: tiny
e!actrical power. ( C FA FT, p.10-6.) in the latter references) were scaled to the CEEF req;1reients -*

Precisely, how will the CRDR demonstrate each of its maj r cr' actives ( D RAFT, p.C-3). It is impcss1Lle to provide specific cor ents

ODRAFT, p.1-1): on the values in Table 2, since the Staff dnes not prcvile anv

1) the technical performance; further .- f : rna tic n en how the estinates were nais he cannot tell
2) reliatility:
3) maintainatility; which entries were scale 3 fr:m 24ta in which referenc^s, tha page
4) safety:
5) environmental acceptability; and or pages where the data ar2 presented in the references, etc-
6) economic feasibility

Tre same hcids f:r the data presented ir. Tahles 3 throagh - (CFar?,'

ofs
9

an LMFBR central station electric pcwer plant, and 3w will$

pp.0-3 thro;gh 0-14.)

]
'

it confirm the value of this concapt for conserving nataral re ;cu r re =. ?

'~"
What criteria does the Staff telieve mast be net in orler to concl_le

that each of the above cbjectives will be ret? What are the irpil-
%
' - c stions of not meeting one or rcre c f t'_ ch;cctives? "" ,t : ad c f

~

( .4

_h making an independent analysis cf the menefi's of the CF99, t r.e7J
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U
We call the Staff attention to NRDC et as 's Con- reviewed in NRDC's Comments on WASH-1535

tention 9: Our comments relative to Sections 5.7.1.5 5.7.1.8 and those

S. The ER d;es noe i,2:uie an afeguate related to platonium toxicity in Section 1 apply equally to
ana:ysis cf the enviren-enta: impa:t of
the fuel cycle associatei uirh the C?SR. the fuel cycle impacts radiological evaluation.

al The imp * of repr3:ezisa] c?
,s spent fue: and p:utoniu separation re-

quivel for the C333 is not in-:ulel.

-', b) The i*rac* of transpartati:n of
piutonium required for the CR3R is not(3m sne:uied,

c) The i~ pact of dispcsal of uastes
fram the CR?R spent fue: is net in'auled.

d' The i past of an act of sabotaja,( ,3
terrorism er theft dir cted a]2 inst the

L 1 plutonium in the CBB3 fae: cycle, includiny
- qq the piant, is not in !uded nor is the impa:t

of various me1sures intended to be used to
prevent sabat2]e, theft or diversion.

The Contention applies equally to the D RATT . Again, the Staff

appears to have gone out of its way to ignore the issues raised

in our Co fentions in its preparation of the DRAFT.
-

Until the Staff identifies more precisely how it arrived

at tha values in Tables 2 through 7 in Appendix D and Table 7.4

on p.7-12, we can only provide the following general comments.

We incorporate by refe r ence NRDC's com. ment s on the DRAFT

and Proposed Final EIS cn the LMTBR Program (KASH-1535) and DRAFT

CESMO (WASH-1327) related to the LMraR fuel cycle and transportation.

To the extent that data in Table 2 through 7 were drawn from WASH-

1535 and WASH-1327, the Staff should check our comments for appli-

cability. For example, Table 7.4 ( D D. AFT , p.7-12) provides an

- estimate of the dose gesalting frcm a Category 5 accident that *

is totally inconsistent with the CRNL Staff analysis, luation */ E, l.Lquid total Fast Dreeder hetor Program, Male VI, Deoster 1974,
pJ 'An Eva.f U.s. Atanic Erergy Comission, WAsu-1535, rt).vI.3a-69, to VI.3a-74.

s

I' _' of the Shiprent of Naclear Materials throagh the Year 2000,"~ =

C ':
*/ HTJ , %<a Metal Fast Cre'sler Peactor Prnrr, Vola VI, Decmier 1974,
U.S. ntruc I:ner7/ Ccrrussion, W751-1535, p.IV. 33-69.

I' t.'
CD
4
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The United States Geological Survey is in acccrd with this
UNITED STATES C , 7."IEICA6

NUCLEAR REGULATCRY COMtI:>SIO:i classification. Dr. Gilbert Bollinger, in a recent examinaticn

of the event concluded that a !OtI VIII is a prcper assignment.g
) Bull. Scicm. Soc. Accr.61,pp.

PROJECT MANAGEMENT COr.PO MTION ) -
1033-1033 (1971). see also'

) Ducket No. 50-537 Eppley, Earthquake History cf the United States (I N 5) which
TENNESSEE VALLEY AUTHORITY )

) classifies the event as an r:1I VIII.
(Clinch River Breeder Reactor Plant) )

%j ' Intervenors subnit that proper designation of the Safe

u CO" ' '''''' T * '' "n - 15- " ShutdDun Earthquake is at least a ft:<I VIII.
QN The Applicant has f ailed to ecnoly wit h the rSircacnts of B. faxim m Vibratcrv A celeraticn

10 C.F.R. Part 100 ( A nr.c nd i x A) in designatina the cusntitative Appendix A requires deterrination of the raxiv vibratory
( ')

vibratory ground motion desion b.uis for the faci _fg. acceleration associated with the Safe Sh utdr..'n Ear thquake (10

b C.F.R. Part 100 (Appcndix A (V) (a)) ) . A recent re-evaluationg

of the cepirical relaticnship betwet.n intcasity and acccleratic"-
The Applicant has designated the Safe Shutdowa Earthquake

has been ccnducted by Trifunac and Brady. Trif unac' it.D * aad+

as a VII-VIII or , weak" VIII: it has designated a ground accelers- "

'

tion for the f acility of .18g.

the Teaks of Recorded Strong Ground Mation, Bull. Scis.m. Sec.
A. _ , Safe Shutdown Earthoune 37

As a starting point in establishing the Safe Shutdain Earth-
-65, pp. 139-162 (197 5) . This study is based 'cn a cc''e-.

Amer.

s

.
hensive data set and, in fcet, has been cit ed b" the 'T' S ta"'''quake, Appendix A requires a determination of the largest histc11-

. .
in support of their conclucicns regardin; intensity

cal event in the tectonic province in which the facility is to be 4/
* vs. accelera-

1/ tion valucs.-
located. 10 C.F.R. Part 100 (Appendix A (V) (a) ) .- In this case,

the maximum historical event in the Southern Appalachian Tectenic 3/ See also, ;rlfunac, fD . , and A.G. Brady, On the Correlation
. . , , vf feak Accelerations cf StronJ Mcticn with Carthq. eke w[nitudeProvince is the Giles County, Virginia earthquake which occurre, Epicentral Oistance and Site Ccnntions, Pres. U.S. Natic al Conf

on Earthraakcs Eng., A .n . Michigan 43-52 (1975 w i N acPrelimin5ryAnalysisofthePeaksofStron7 Cad)hha
u -

'on May 31, 1897. The Nationa. Ocecnographic and Atmosph?ric
Crcun

*
. . t/ Maticn -- Ocp2ndcnce of Peaks en Earthruste Site Conditic- ' '

,

'
r -'

Administration off a.lally clas:sifies this event as a N I VIII. Seism. Soc. I.ar. _CC (1976).
70ncer certain careums tances Ap*:endi x A requires de ign. tion of a 4/ In the Matter cf CCSSCLIOAT D CD!rcs Co"r; CP :::.; ror s, I;;;.. i

q Safe Shutdown Earthquaka g reater than the nam um histor; 21 cvent. TIndian Point, Unit Os. 1, 2 & 3) Dock 2t :Jos. 50-3, 217 & 20c
10 C.P.R. Part 100 (Appendix A DII nl V(a) . NFC STMP ANSFC35 TO CCr; INTC"pOC.'T:rI;;, ;ge

%) -- , g,f u , g_31,
CoffMn and Von Hake, Earthquake History of the United States

7 1973), the official publication of NCAA lists the event as an O Q
DOLI VII. This is apparently a typographical error. O O

-
DJ ~ _ - -

H q'
O-
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ENCLCSO E 1(b)

3 ynq p,,1e,.a tant 4.,eto,f., ,,an.:p.,4 ,, ,3 ,,,,1, r g, ,, ,, p,c,4 %, p". , ," , , ~
prvA,.a at the enemresaon. The past.they recened au pna rg sarport One

-e wa des gned to witfistand ahe say

At a recent hearir.g -$/
pposal, ca.hr.g f or a study of how s

#'""'''"***** '* * " ' * ' " * * * "#**'Dr. Trifanac *'estulatc3 the followin- M ''* *"*"". d e= 9% of the a 6 g-acity. "t.ie a ahoed be doo gned to9 vees o er the years
. m.pn shar-a . e t. prcy tense of The earthqudo risk ace .4h a.f,~ a m .f graesty

as the appropriate value: for inter. city vs. reacenable t oti: ate tu s.-kmg of iarge irstrute.at .- Tne se.a. Est.matee .f thou.t ef rwie-
westl.rs wa as ca nere corp of New IOr a 10S1 breed 0r s.gs.ng the pant ru na w u sw

Of Up,rtrlCunl l'e J K .a ccc i c r ea t i t n s t Yorr. This md . ates that a Imse al- measL Ghinas of Prwect M anage-
6 ance a. ready forme i W the Tw t ar d The A 5m strat n's p'an to tn.idd a ment Corp., e hwh as runnier the pb.

nonemn de .t nt darehuncrs-with f ast tu eder reac w demoentrat.on for ERDa and its utat4es partncrs, any
FM I n t r r. - i t Y Pe3% ?mroleration chm!1 and stxent grwps wa. :ng in paant near Oak R.dge. Tenn , has had sudi a figure na too Ngh. They insat

'-- .] *e w.ngt-coid pct cut.stocrab e pres- ca share of crit.cn wno have amaajed they can stay w:thss theer 52 tm.? met
a re on 6tevens the prowet as too me% amo poss4bty budget Bat with the sork schedwed toVII , p#~,

Aq a resit sf its *ght aga. net th e unsafe Al than appeared swept saide leg a tbs f ah. nDa is clear 4y sorrd

'

Tw ';. Stesena has been fxnd gw:y of la.t y,ar however, w hen the prNect e !t is rwLag up tis % of the be 1. and esch(h U1I =D labor lav vma mrt 13 t.mes Sy the mansigener t was overtaaled and Coa- raunth of daisy. aamrdr4 en PisC's gen.
Kaa, bua*d rk n-' aga.ast the enm- gress ap; r ned more f.nda B I now eral manager. Peter Van Nort. could
rarv * n twen uWd e:ght t mes t,v the prwet tas ran afoci of the Nudear add 832 mni.oe to ae wr.IX .7r'g
federd a,;.ma morta anj three u.aes Regi.aarv Com mon, wich inat If cost ocorrute do result. at udl be

,g by tr.e Supr=tre Cu "Th s is nm a June tugtened da f or .a'a for calew sa4's fadt. Van Nort declares % ben.

matter of hidden ev.e[ said d.Es.d* Mt lat:P g ea9 hpaae res+at an. e Now, the company appi.ed for Se operaung
( ;Thu3, i 'i t e rW 0r Sul" sit 3 th st ;%r.,uant to thC TMuirC%?ntS sharer.o; der B<b Ha2 cf Chapei " dt. say s the wr, tre p'ar.t's des gs e no- brense La IT4, he notes, the standard

N C . at the S teve,s rneet.rg "TNs a up to the ha ard af the s.te caned for an tatensity a quake with a

Ob-fhpendix A the ground aCColcratiC T Valuc ICr the facilit,/ ter c. a magaste camei .%dere Er- ment Adm n s: ration. s un s 11 tw:d ground accelerat.on Bot last Ane the

.

er en ia nas aa eh The Erwrgy Eceesrrh & Deniep- g;ven for's u'a for es:cutating the

,
peau *e propused tie t eo : abor res* the p. ant a:ong was seseral pr'vate har t4ghtened the formuk

ShOul3 he dJG1,uted as . 4 g ., txns. and in Smr te & Exeange :. tics ut. red by aug the U S The tsca sa a;ao bemg over'y stnct.t

Comn:auon rsed eer Stevens oby G,Wtcai br ey to put the przed a he mars, in its interpretation of the
taors t hat trev tai to be xa.de-e i s:te in a gen !er earthqua.e category. GJes County quase As antena:ty 8

A.thugn the T4 i had no pa-t in n- earthquake woWd caase factory stacis
ganatr.g the shawhnatr f g*E. urn i ( 3 to f a.i and water lesels to change in
of'ic:a.s aNo a; neared at the annua' 4., e e;;a '"They phe tsGs] eere sakm g 9'

(' 'T sn'emg-th= Tw L owns 11 shares of yeardd peop;e to' rem nber *f the s a-
) Stevens ock-te cr. c:ze Stes en s' * .- ter level chartged m thes we:is danr.g

" adamant poe.on agam<t unwn .m " ~ ~ " ' ' ~ " * - - - - < * " the quake." b an Nret savs.

O' They , arged trat Stesens has refused Neverthem ruc and EnDa sie pre
to neg 3t. ate a cortra :t at Roanone r5 g. paring for an adverse deemon Sey-

a j Lae un.L W a-red T* '/'s organ.::ng d.- ,,,, '-
7.g | ",

mour Baron, senwr vice-president of^- Parida. N C . where the Tw tas es e *

g
Ba na 4 koe Inc., arrktect-eng nec-u

([ "T ta L..d.ng up t,etacen J P. steven.
'

,e**. _ ,
-

es.
rect er. Pa.1 S m say "A cor frontauen ,,

T t' hase to go teck and look at a9 the
for the treeder, concedes that *me e dl-

/
) and organ i.ed Labor that may ve*y s ell M* ' struttarse w:tbn the piant.* But P.

''' *eiet sha ** wde's mE < and rm. hor.s [- k. pes that try estehaal 3 di mot re
of dup a's ' t r" T!' .- mio rea:'y b.g rwner. 7 e may be ab'eI T f

' support Jarres D F:n!ey. eveas , .- ' to get by." he sars. "enhout major a A7Q J (' cha.rmar'. cred the rneet.r g protest , f m d.t.wns of eg re:e au steel"L es
h

-= I
*a r.6arade" and tr.dested tnal nes c *

'C d.d rot mtead ta re.er.L en its f ght ,, /(- -3 ,

aga nst ur.wnaas n peruse tne Tw L
- t

' g
t .- represents on'y 3 6*) mes ens' morke-s, '

, c .w,. ;
_.2 e

'

*F.r.Wy sa d "G of ci.r pave d *t * t ----*--1-"-------~~'
mant nona * He ad ied " As f ar as 1^m \ "- ' ) fl== c,

|.
,

ccncernei we re gang to protect trs.r C Tggg pyy,p g U rr ta - \ The t si.s ,w y ref.a,4 ooe.osy -
c ) sut the anu s,mns m m eaar:y .a s se,ry w co aer. conn ey n ai- cl k -ctMng ljve

,

ga.nmg sw rt A nutrter. of con- rectar for enorenmental mnsm ai~n, \e( N terrpt proceed.rgs against Sies eM are 'nD g reaMee that t he hapest t h. net W hee , < Appeals Co. -pt Au-,

pena ng .n few . am e~r a T~ i J., ,s to roi e tw me a t e S..e ,v .
-

ca e w.
weeks ag 3, the A Ft. r'd e gee t ** coun- rt her t * ar' reues.O the pian t ' perm itt mg

* e ', :arr't
aal.or:.1

c6| na*ted a ".n e 'hati "C 't .'rk t !.es* Gl top E434 d bh Un cardt.p.a k e t hat hit foresta 64 fgur o.,,. st a t es. IN
.non kaaen tc. dei w an % t can pro- G.:i e Cour ) . \a n n ". t 'ic L$s t mber ind stry and 1%c Forest 5crs m..

g nm ' ag i.n* 5 ?c, ee s
, say s the rvai tar s.a a.d tw tw.t to m eW feared * hat the tema sould spend me

_
M 1r* u r, the * \ ' sa eW '.ed tJ Stan t a % h e ief an untres: 1 M 4 on a Lwwt m ade and crWe !? 3 L phat pre-

1/ in - UI . 2 L .. IC Ci m; 12 Gl*, et al. merge m Lne n .t n ' e An.a ge.at. d arm e .,f id t ro . has a -d tor a che. detion. Now C. gress u steping iew

tbs * !s6'*lt De b c>dO)" '. 1 L 1 s,J . U ), *' ,' ,, C = 'g d ) , )4j [l {( ( ( I-d " d N % 0. * I OI O II'! M Ie he 'a' .4m Of I J
emerg.. e . .t. '. 'M be f4 ece a I.ki4smm, m. s -t. , .w e e im n o ~t .# i~i .mf t e c r.m a ,m _

h I-* I'I'4."*I A '''I V4" ab \ \ II
I I 8 s N 'r * 'J s .8%. a4 =0''.

a d'I
WI h % 15' \l BiI -Ah ta s 8% .i tal .8968

in IP c M l .k [:e S ens I.se)cCIt aen f eHp. ) 'h a na s d the* adMkigh %Uhte t (Q tteW gainig strie s M{
Hi' fl d M ar y *t' .) a[ r t he f* ef'f e' g r u a'' a g ,r o -thc latg r al T.4Pl*i4 hay # 1N hstb'%Ffefl% i rDe M
DJI ~* 4[4 "#IE D -' ' 9 '00." ba j a f.orr4 m f a jeed / ' ed c.a rio Juak .a t t.J cs,i t.evita r cise-mistet...n.m
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32 84 $ Jests 5 M E = W'm iS 'P4

A-86



ENCLOSUPE 2 2

Peactor Environments' Manitori_11 this was because scne of the commissioners did not agree with

'''"' ' "" '* #*P # #* * '"9 ' ** * * * ** *
Reactor environmental monitoring p a a grams are inadequate to

" **# #"* E * *# ""* * I I
'

determine whether routine releases frcm a licensei reactor reet
Ti .s intervievel four of the five scientific members of the

design objectives.

Documented evidence of this is with res.nect to the
* *

.

some cf the responses to cuestions put to the commissiorars are'S.'ippingport Atomic Fower Station operated by Duquesr.e Light
*" 3 * 3* *** E*

Company. The Shippingport incident began in 19:1. Details of
kaa :hicc r:liat on c:nitorin;

- . 7 7,;,;/ ;,i n s p : r t 'sthe enntrovcrsy are provided in an article frcm the 8e2uer Ccanty 7 f ,,.3, , ; , j ,

(Pa.) Times, written by Joel Griffiths, June 7, 1974. 4tt; gu

According to the Times, 1971 Shippingport's own monitoring ghat were the shortec-ings th2t c:st c n-

cernal y:u? :r. :s' a r: t t First, be::ase
progrme was reporting the lowest radioactive releases of anY of the ina;e a: y ' the P:nf*crin; pi:;r;s ,

it was i.vy c. s s i b l e tc latermine ru u :*

,~j commercial reactor in the country. At aboat the same time, a radi2 tion erroe.re :he pecp:e in the surrewnlin;
.

are: h21 been ee:eivin] fr:- bnippin: pert
private firm, NUS, was asked by Duqu9sne Light to conduct enviren--- *

fa:C% Sc~cni, and perhaps more essin*<, als e
mental monitoring in connection with the p roposed construction of a e ir ist?> r:lica *.eiry IereIs re2sares in

1971 by 5:S were ign:rel ty tha :uquesne Light
a second nuclear plant on the Shipping po rt site. D1. Sternglass, Co-p the AEC and the re'reun* he22*h ;sraies,

unti :r. Stern 2::sc Pie; the chistle. There
Q~' dere!i *z:[ cf dan , .' think.reviewing NUS monitoring reports, discovered abnormally high.

was

(;w radiation levels reasured by NUS and reported this in Jartwary 1973. T . Mar an 'ha shG rin; port een+ecrin;
'

pr:gr.: vas .orse t h a *. n:ne at ass in y
NUS attempted to absolve itself of the blame Ly attributing the CpLnLQn. Jn 2 C42 car [,Jnt there are many

. ,

.

* .-. .'.-.
:n., .p

v2,g t >" - p . s . 2 ~. e i . ,
-22.'aiw:-a' ' " , ,e ,t n ' gaete:.e.'e

' "''
.

1 .s-

' -'' '.high levels to fallout The AEC accused NU3 (which had perferred ene:r:n en. wa ; y.

' ::n t i t s e :'e,the msnit:rin; instra ents at the -

similar environmental monitoring surveys and safety studies for.

even uith a ::a .i wtni crin; syate*.

some 34 other naclear power plants) cf tur.gling the 3cb. Dr. John y, ,y;,,, 3c, g2c, ; ,,,r;,,, cin; . :. , i t ; r in;.

progr1 in the envir:n ent vs:ni the pi:nt
Harley, Director of AEC's Haalth and Safety Labaracory .s qucted site, 3:a're est :tn- ea v4asare :!! *he r:li:-

a:* cit < eh. acts :ut 3at :-ippir~ :r t 's
d as saying "This (NUS) draft prcves to my satisfaction that the work ,n.,i r; n c n * -! e:ni* rin; pr:]P3- RJs a: s!,

, NJ. n: eriat, *
of this organization is incompetent * Pennsylvania Governor Miltons

~'

J. Shapp appcinted a comr.ission to investigate. The C h app Ccmmi s' c n 's -

J- . fel- Y: ~:et s:*e
: i:e! envir="-Then, ; hen ther li

,,y.a sh . i ,- Af e N . . - .
sat .n t '; *,3: u c.** e . :e -e *nat s:- -.

re po r t h.3 not teen released as of June 1974 (the date of the ~ives tgf-, ,;.ng ;c;, ,. ;3 3e in .r, <fy.
,

e(~ uit a- ~ -: :r:- :n i' e t?e:i(!!) a.ticle) although originally prcmased in Cctater 1973. Fepvrtelly, 3 ., rg g.,, ,

i -J
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A second example of inadequate environmental monitoring is Director of Regulatory Operathns, Dr.
Donald F. Knuch, in a letter to the Company,

with respect
S to consumers Power Company's Palisades Naclear Plant said the i saident was the latent ezansple

of faggur, to property manage radioaative
near South Haven, Mi:higan. Consumers Power was fined $19,000 waste operations.s

@ by the AEC for a series of violations including f ailure Other apparent violations invol*sne th*to con * radwaste system inaZude the Comfany'8
trol radioactive raleases, fa11ere to correct chronic operatin9 failure to azereise central over the uce

of vaZves throug h which radioactise liquide
L.~1 problems in a timely fashion (inability of waste gas decay system b analyses for radioactive isotopes and

can be discharged, to conduct required
q .1

'

to provide seven day holdup for potentially high-radioactivity the calibrate monitoring instrumentasion.
The systems are designed to k88P the routine

gaseous waste); failure of management to perform its safety review release of radiocetivity from nuclear P ant *
aJ Zoo as practicaile.

function; and failure to report occurrences as required. (AEC Aside from the 18 violations, the fact that * radioactivity was

News Releases, August 14, 1974, p.4 end Septem':er 18, 1974, p.1).
undetectable above natural background levels * following the release

Consumers Power was accused of knowingly operating the Paliendes
of 1,130 gallons of water from the laundry tank brings into question

plant when theAr radiosctive gas hcidup system was not functioning
the effectiveness of the environmental monitoring program.

and not reporting this to the AEC.
Other notaole examples of failures in nuclear industry

A third example is with respect to Cvmmonwealth Edison
environmental monitoring prograr.s (although not directly associated

Company's Dresden Nuclear Power PlanL in Mo:ris, Illinois. The
th commercial nuclear power plants) include:

AEC has proposed fining Commonwealth Edison $25,000 for 18 apparent
1. The 'lo'ss'at the AEC's Hanford Reservation

violations occurring between June and September of this year of 115,000 ga] Ions of high lev 11 radioactive(AEC C3
waste over a 51 day period during which no oneO monitored the tank (Nucleanica Veck, July 26,News Releases, December 18, 1764, p.6). According to the AEC: s I

1973),

The apparent stoZations involved ran gement " 2. The discovery that tritium was leaking
of the p Iv ; 's radioactive waste (raduaste) offsite from the AEC's Rocky Plats plutonium

facility only after the tritium turned up insystem, an unplanned and uncontrolled release -iiof radioactivity from Dreeden unit 1 and the drinking water in Broomfield, Colorado,
implementation of the facility 's securit'! 3. Tne discovery by the EPA that cattle
plan. None of the violations in>olved an C3 grazing in the Rocky F1 w. area (offsite) s!M
immediate threat to pablic heaZe4 and safety. a high degree of plutonium in their lungs .

(The Fashington Post, Decenter 6, 1974, p. 3) .WThe release of radioactibity occurred on 4. The discovery of plutonium u the sediment~ '.

August 15 when 1,13] ga:lons of water from of the Erie Canal next to the Mound I.aboratory.
the un i t 's Zaundry tank were pumped in-
advertenti5 into the Illinois River through This 1974 Survey is by no means an exhaustive list of the kinAF}wJ a va?ve that should have bee- closed..

a

ofinadequaciesexperiencedinnuclearfacilityenvironmentalaoritoringj-
I

-'
The radica::ivity was undetectab:e aboveI ,
natural ba dground Zevels 2nd p ued no *

C 3 public Malth or safe ty hazard. programs, rather it represents the numerous examples that would
.

d

be uncovered by a more extensive literature search.

b )
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2

IMPORTANT lECHNICAL REACTOR SAFETY ISSUES FACUG THE Com1SSION FCI
OR IN ThE NEAR FUTURE 3. Reliabilitv ar i the Sinole Failure Criteria

NRC has not established quantitative reliability criteria for safety-
related systems. The cperating plants are one of our chief sources of

1. Desi m OSiectives and Safety Desin Basis for mter Peactnes information but we do not knou wnether the rate of abnormal occurrences
now being experienced is a satisfactory one er not. He do kr.Jw that

Although your mother-in-law and your Congressman will tell you that nuclear unit availabilities ana metties are not satisfactory. ide need
the safety goal is zero risk, we know that this is unattainable and that to find out whether safety system availability is satisfactory ind to
some non-zero risk must be accepted in all activities. Tne social question improve whatever aspects of reliatility need improving.
involving cost / risk / benefit cc pv iscas of the various alternatives that
are realisti .lly available neeos to be established. The Rasnussen Study 4. Hu,e Perform nce

made an important first step in quantitative risk evaluation but the
techno'ogy is not yet availatle to resolve this questien in a completely Present designs do rot male adequate provision for the limitations of
quantitative way. The study has pointed cut a disparity tetween (a) our people. Meant must be found to irgrove the performance of tre people
present " design basis" safety approach in which all potential accidents on whom we depend and to improve tie design of equipment so that it is
are either put into the design basis for c;mplete nitigaticn er remain less independent on human performance.
outside the design basis and have no safe;uards com;ared to (b) the more
realistic viecoint cf a spectrum of accidants each with prcSability and The potential for internal and external sabotage constituting a public
censequences of its can. Sericas consideration should te gi'.en to modifying safety haaard, and the degree to which design and operation needs to take
the present all-or-nothing apprcach in the light of reality. sabotage into account, need to be delireated. Studies new underway should

help, tut so e cF the issues are non technt al, ..,y,,_ , , . , , , , ,,,,,,_,y,

-J 2. Desion Obiectives and Safety Desien Sasis for hn-Uater ?eactors technical crit ria are needed.

[ For non-water reactors, we have neither the cperating egerience nor The relative roles of hunan cperation and autcmatien (both with and without
the Safety Study to guide us in develepirg criteria. The situation is on-line computers) shculd be clarified. Criteria are needed regarding allowableu

reasonably well in hand for HTCRs, bat the potential for autccatalytic computerized safety-related functions and computer hardware and software
positive feedback leading to core nuclear explcsions in O'FERs is creating requirements for safety-related applications.
great uncertainty regarding their design requirements. Calculations of

Ol such violent events are increasing in sccpe and sophisticatica. However. 5. Plutonitm Cose Criteria
j the results presently depend to a considerable extent en the phenc .ena<

- postulated to cecur. For the near term, the staff has already decided Present accident dose guidelines values are given only for wtiole-body
that a core disassembly accident must be part of the licensing design and thyroid doses. Other dose compenents (lung, GI tract, bone) should be,~

basis. This decision is subject to future revision b3 sed on f"rther reseaf Ch covered by similar guidelines. A number (or numbers) for pluttniura
that ERCA is convinced will show that such events are so improbable they need is particularly badly needed and will t,e particularly hard to establish.
not be considered.

6. Sitinq

% quate safety must te provided. Too much safety - added safety equipment
not actailly needed to provide'adeluate safety - wastes scarce and valuable Present criteria for siting are in n ed of improvement in the following
resources. Attention a improbable severe postulated events tends to short. areas:
chan;e more protabls O less severe accidents that should te considered,

a. The design basis external events ocw in use for licensing are founded
An 'important coro'lary issue is whether the plarned U'FER safety research on various schemes for estimating a " probable maximum" event. tie do not have

programs meet the totality of NRC needs. any good way of estimating the return interval or the frequency of the
earthquake or flood calculated in this way. Furthermore we are not likely
to develop good, methods for doing so in the near future because of the short

h C
/. a

N
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hittery (a few hundred years at best) and the long recurrence interval desired 8. Fuel Performnce
(sometimes we talk about a million years). Various developmental methods
for estimating frequencies of design basis events, chosen as we enoese them, The perfonnance of light water reactor fuel in normal service has been
give recurrence intervals substantially shorter than a million years. The disappointing to say the least. One would have thought that by this time
lack of knowledge and the desire to be conservattie is going to make fuel technology would be wcil develcped. The appearance of such difficultiesresclution of this problem very dif ficult. as densification, hydriding, hot pellets, and the recent incident at Dresden

where a trarstent, well within all limits, resulted in unexpected fue;
b. Our population siting criteria are indefinite at best. The applicant failures - all tell us that fuel technology is n0t in as g:od a state as we

15 required to study population distributions around a site and to project thought. The related technology of. establishing fuel damage limits underthem for the life of the plant which, of course, he can do only very crudely, accident conditions is even less well established, principally be:ause PU
N but our criterion for population distribution surrouading the piart are very is so many years late.

vague. Recent attempts to be more quantitative -in this &rea met with greats resistance from the industry and from the old AEC. They tend to be over- 9. Pu Recycle
CN simplified, but I believe we could do t.atter than has been done. A related

problem is cur present total lad of control over what gces in near the This is not primarily a reactor problen. The reactor aspects seem to
plant af ter the site is approved. We have scme vague v:ords about the me to be idequately in hand.
licensee's responsibility to stay infcmed about subdivisions, amunition

L 'l plants, LfG terminals and other post construction materialization of things
that would have made the site unacceptable if known before licensing. Soneday
soire operating reactor is going to ha/e a new neighbor of a really abominatie

C, kind and we are gcing to have trouble coping with it.

c. I believe we are not being serious enough about siting alternatives
that may offer substantial safety improvements. An obvious example is
underground siting about which we are just starting a study in RES.

7. Decree of Detail and Pealism 'n safety Eva'uatices

The great improvermt in computer codes available fcr use in analyzing
the course and consequences of po;tulated accidents has rather naturally led
to a corresponding increase in the depth and detail of Regulatory review of
these accidents. On the face of it this is a good thing. It leads to better
technical understanding and increased realism in evaluations. But is overall
safety review enhanced by such detailed examination of certain design basis
accidents? It is it least arguable that a troad brush treatment, with plenty
of arbitrary conservatisms, gives at least as much safety with a lot iess
work on everybody's part. A recent and obvious example is the new ECCS
regulation, which specifies in gory detail exactly how these calculaticns are
to be made. There are many arguments for and against use of such details and
the subject is about right for reopening, in my opinion.

A related subject is the very large increase in the capability cf the EC
<taff to make independent calculations in many accident areas. This has
proved to be invaluable in increasing the staf f's technical' underttanding
and should be continued even if some of the details are recognized as too
detailed for licensing,

j
- ,
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REACTOR SAFETY POLICY ISSUES

4. Too Many Surpri as
?

This is closely related to Item 3. In the past couple of years surprises
1. Interral Ouslity Assurance

have come both from operating experience and from improved understanding
We are not taking our cwn medicine with regard to a quality assurance by both Reg and the industry of safety problems we thought were put to bed.

An obviout example is all the trouble we had with ECCS evaluation models,program in Reg. We do not have a quality assurance organization, independent Innovation by applicants will continue to generate surprises. We naast
of the line, reporting to higher management and we have very little, auditing develop methe 'nr dealing with these surprises, in cases and generically,and CA in the line. If 10 CFR 50, Appendix B, is good stuf f, then . should
be applied to the t2C organization. This must te applied to * 4 quality without having a fire drill each time.
of our product - safety decisions as well as the quanti % and timeliness
of our output.

2. M inq Detter, Faster and More Cereric Cecisions

Our recent record is mixed. A good exemple is AT.<S and a bad example
is turbine mi;siles, about which we seem not to be able to make up our
minds. Future technical safety review should not be endless and mindless
repetition cf enat we have been doing for the past couple of years but
rather censolidation into g+neral decisions and general principles, better
identification of what is truly important (risk evaluation?), and increasir;
autcmation of routir.e evaluations.

3. Stabilizaticn ef Rcwlation Fe~1irmnts anJ Standardizatien'ef Cesicns

Our recent reviews of the standardi:ed designs that have'been submitted
and recent discussicns on standardization (and piggy-back), snow the
following:

a. The standardizaticn designs sutmitted are not consolidations of
N previous experience. The proposed standard designs include a large number

of " improvements" not yet actually designed. So, these first standard Cps- -*

will be based on a bunch of premises, even more than recent custo:a cps.g

b. New information from design and operating experience ai.d safety
research programs, and new insights as a result of this experience and
research have pointed tha way to improvements in safety that seem worth-,' ,j while and in some cases necessary. The pace and guidelines of the standard

'- - reviews has not pemitted implementation of these, so they are hanging over
cur heads as a serioJs threat to standardization._.a

,

c. As a result of a. and b. and of the long time lag between teday's
bunch of promises and constructicn and operatien of standard plants, more
attention needs to be paid to the executien of standardization over the
next several years and stabilization of Reg requirements.

-J
r3
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ENCLOSURE 5

Natural Resources Defense CounciLInc.
gt?15TH 3T m L N

W AS HINGv o N. D.C. 2 0 0 05
g,.,3,ra op NRDC STATO' INT

sos 737-5000 - 85 west wu stamar BEFCFI THEmense or reversas 5:w ros a, a r soo36 SUBCCMMITTEE C:2 ENERGY AND THE ENVIRONMENTT" ', Dwas asi 80 -m509 or ;nE
J==.".*c**a COMMITTEE ON INTER!un AND INSULAR AFFAIRSr

freacr 03 *

.tc=r** N. (,6 { H 4 M H f D An s b y , U.S. !!CUSE OF REP EESENTATIVES
="

F ..
m p C.w..-.aaa rato atf o. cai m si soam t=4 * = *===
w i n .in ps 587-sw30 February 27, 1976
r=* ** * r dh* P- NRDC STATE?CNTnr. aj .j e DEFORF THEi e r...m.

Arthur R. Tamplin%"Q,',;'",",*g SUBCOMMITTEE OM ENERGY AMD THE E!NIRONMENT Thomas B. Cochrann, .= s 'a* CF THE
U. COMMITTEE ON INTEEIOR AND INST" AR AFF AIRS4

[jd,*jl" P' , U.S. !iCU3E Or REPRESENTATIVES
gt FEBRUARY 27, 1976===

We were requested to present an oveaview of safeguardsreu. L t.a=

L.=';'7,",$"" ARTHUR R. TAMPLIN
j.n.=a m ni. THOMAS B. COCHR.L'I as applied to the domestic nuclear industry. We shall make twon m.n

.

pg","yy points in this presentation:
n o. .m in

.;r.ws..
a

1. Existing domestic safeguards are totally inadequate.
exsar .ga

j.n. n.o 4 We believe that the situation existing today is critical and
4

r,a . oaa

have petitioned the NRC to take far-reaching action irmediately.

2. The develcpment of an adequate system of dcmestic safe-

guards for a large civilian plutonium industry will most likely

-+
.-

. prove to be an impossibility. korecver, in trying to develop and,. Arthur Tamplin is a bio physf ist formerly
D with the AEC's Lawrence Radiation Laboratory

sustain such a safeguards system we will be forced to acceptand co-author cf roisoned Power: The case
Anainst Nuclear Fewer Plants.

F.ajcr alterations in c ar open society and its institutions. We
DI Dr. Thomas Cochran is a nuclear physicist and

have grave doubt that a plutonium fueled economy is ccrpatible.j -- the author of. The Licuid Metal Past Prender
.) PJ Re a.ct o r : An Environmental and Leoa mic Criticue.

with civil liberties as we knew them today.
3

Both are members of the staff of the Washingten,
D.C. of fice Qf the Natural Resources Defence During 1973 and 1974 a number of reports were published that
Council.

d were highly critical of existing domestic safeguards. Prominent
'

. . . .

o ,,
==% haped ry.
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Late last year, after undergoing classification review,among these were two CAO reports, the report of the Fcrd Energy
the reports of numerous NRC safeguards consultan;;s were madaPolicy Project by Willrich and Taylor, and the AEC's Special.

Safeguards Study known as the Rcsenbaum neport.ld / public. These repcrts were critical of existing domestic safe-

guards and have served to heighten our concern over existingPredded by these reports the AEC modified its safeguard
domestic safeguards. These reparts and other information haveregulations in 1974. However, the Rosenbaum Report, published
convinced us that the possibility that plutonium or other similarafter the regulations were changed, c~icluded with the followings
materials now held by companies under NRC licenses might be stoler.

"Even though safeguard regulations hrie just been
revised and strengthened, we feel that [the] new ,

and fabricated into a nuclear bomb is real. Terrorist activity andregulations are inadequate and that immediate steps
shoeld be taken to greatly strengthen the proteccion other forms of anti-social violence are an almost daily occurrence.
of special nuclear materials. We hope that this
paper will contribute in a positive way to the In an age of organized crime, of terrorists bo.cings, the risks
speedy implementation of such steps."

of nuclear theft,7 blackmail and terr,orism cannot be dismissed.
In an expression of its concern, the U.S. Congress, in the

Fr m 1969 through 1975 there were 99 reported threats and acts ofEnergy Reorganization Act of 1974, mandated that the newly
violence directed against licensed nuclear facilities in thecreated Nuclear Regulatory Commissicn undertake a one year study

-Q
U.S.' M 70 threats and acts of violence directed against unli-

of safeguards. This study, called the Security Agency Study,"

'* *
is nearing completion.

involving nuclear materials. W
D1 , The present situation is dangerous and requires i;rgent action

1/ U.S. General Accounting Office, Impreverents Needed in theJ .

Procram for the Protection of Srecial Nuclear Material (Novemter 7, by the Commission. Numerous private facilities around the countryg
1973)

2/ U.S. General Accounting Office, Protectina Frecial Nuclear
IIaterial in Transit: Trcrevements Fade and Existina Problems 5/ Letter to James M. Cubie, Public Citizen, dated January 19,
(April 12, 1974) 1976, from John G. Davis, U.S. Nuclear Regulatory Commission.

3/ Willrich and Taylor, Nuclear Th*ft: Risks and Fafeguards 6/ Letter to James M. Cubie, Dublic Citizen, dated January 26,
(1974) from ti.E. Lyon, U.S. Energy Research and Development Administration.

I'13 4/ U.S. Atomic En- gy Cer:nissien, Soccini g eguards Study
C ? ("Rosenbaum Report") (April 29, 1974)

b i
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are licensed to, and de, possess and ship plutonium snd cther 'I am concerned that sona or even many of cur current-

nuclear bomb naterials. This material can be stolen and
ly licensed f acilities ray not have safeguards which
are adequate against the icwest levels of design thzeat
we are considering in GES!D" (which are "for an inter-

fabricated into a r. clear weapon with skills and equipment nal [crplcyee] threat, one person and, for an external
which can be bought. And the incentive to resort to nuclear threat, three persons").

In shcrt, the head of the 1RC's safeguards program is stating
violence appears to exist.

that he doubts that the safeguards crployed at s;me or even many
In late January of this year, wu chtained two internal NFC

licensed facilities are adequate to prevent plutenium or similardocuments. The material in these documents precipitated cur

materials from being stolen even when only small efforts are in-
decision to petition the NRC fcr erergency safeguards action.

volved, such as a theft attempt by one empicyee or three armedOne docrment is a memorandum which reveals that at least some
intruders. This small threat of 1 to 3 individuals must bemembers of the NRC staff are deeply concerned that ncelear bomb

compared with the credible threat or more prufently the maximummaterials acw hald by private corpanies under NRC licenses may

credible threat. These threats are discussed in the other NRC
not be adequately protected from theft. A seccnd dccument, a

document, the Draft Executive Sumnary of the Security Agency
preliminary version of the Executive Samnary of the NRC's-*

}
Security Agency Study, suggests additional resscns fcr ccncern Study:

" Congressional concern for adequate safeguards wasthat plutenium and highly enriched uranium in circulation tcday
(_ - ! heightened as a result of a special safeguards study

done fcr the Atomic Energy Commission in 1974. That
J . Edght be stolen. We would like to submit both cf thero docu-

study, by David Resenhaun and others, expressed
~" ~ concern about the ad2quacy of protecticn afforded SNM

Jants for the record.
by the private industrial security systens of licen-
sees. One a spect c f concern wa s L'.e level of threat

II. the memorandum, dated Januarv 19, 1976, Carl H, Buildcr, to facilities and SNM. The authors pestulated a max--
. .

' * * 8 9 9*Y ^

men,threeofwhommi,f.tDirector of the NRC's Division of Dafeguards, ccncedes that he is be " insiders", erplcyed by
* "*"'** "#9*

"not in a positicn to judge current safegcards [against nuclear ,

theft) as adequate or inadequate." The Euilder memorandum gocs "To estimate the credible threat, the office of
Nuclear Materials Safety and Safeguards researched

much further, however. It .st ate s : 19 relevant studie s and conduc ted 9 interviews with

~.j

"s >
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individuals and groups of professional analysts from
We conclude that this is no idle statement, because thethe FBI, the intelligence community, the Department

of Defense and State and local law enforcement agen-
Marshals' report also states:cies.

"What emerged from this was a consensus estimate "[T]he writers of this report have only considered
that an external threat group will probably ner.ber private guards in nuclear facilities. The gener-
about 6-6 persons and very likely not exceed 12 persons. alizations are based upon research, .xtensive dis-
. . . cussions with private security executives, and

actuel on-site observation of quards at selected
nuclear facilities."*[A] credible internal threat, for safeguards purposes,

is est imated to consist of 2-3 persons in collusion."
Another consultant, Mr. Charles Brennan, former Assistant Director

Given threats of this size, it must be seriously questioned whether of the FDI for Dorestic Intelligence, recently stated -8/
any of the i..cilities which are licensed to possess and transport i,, ,

plutenium and highly enriched uranium are adequately safeguarded. inv lved are interested ::tostly in saving rnoney.
They're doing only the bare minimum of security

Present regulations require two guards armed with pistols. These required by the Nuclear 8tegulatory Commission."

two guards could be confronted by 6 to 15 commandoes armed with These conclusions by Brennan and the U.S. Marshals are borne

out by the revSlation this week M that the workers handling bomb-automatic weapons, grenades and bazookas. Moreover, one or both

of the guards could be part of the attacking force. grade uranium in a plant,in Er.;.n, Tennessee, worked under an

O Desides inadequate numbers of guards relative to the threat, hon r system", and were not searched when leaving the working

the Executive Summary of the Security Agency Study and the v rious areas where the uranium was kept.

L4
consultant reports point out other serious problems. For example,

Lil one of the consultant reports, that of the U.S. Marshals Service, y U.S. News and World Report, FJbruary 16, 1976, p. 50.
begins with this statement: M

y John F. Fialka, Washington Star, February 24, 1976, p. 1.
f., ,) ..The image of security is all that's wanted., Based on a report by Barbara Newman, National Public Radio.

p 3 This quotation from a study entitled Private
- Securitv and the Public Interest effectively 11-
' lustrates cne problem with guard forces employed

by the private sector of the nuclear industry
throughout the United States: tco often the image

p ; has little substance behin! it."

- .

CN 7/ U.S. MarshalsTervice , . security of Frechl Nuclcar ?tatorinl s
(October, 1975),

s

e
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Among other problems identified in the Executive Summary and
requested by the NRC staf f not to release the transcripts of

consultant reports are the following:
that meeting because the staff felt that a discussion of

1. recruiting, clearing, training and
evaluation criteria, used by the staff to determine whether

equipping sufficient guard personnel;

2. acquiring the necessary legal authority safeguards were adequate, should not ha made public. However,

to permit quards to obtain the neceraary
before ve had an opportunity to make a respcnse to the re vest,weapons and to transport them across

state linest the Commission determined, independently, that NPC would re-

3. acquiring the necessary legal authority

'

to permit guards to use force or deadly
lease the transcripts. These transcripts reveal that the situation

force in their duties (such authority
is actually worse then the Builder memorandum suggested. We# could be justified only if guards were

44Y
C7% well-qualified and trained); would like to submit pages W K m.; Cl-H of this transcript

4. establishing adequate communications
for the record.

and other protective systens during the
phase of transportation of special nuclear.

rna terials ; and The transcript, on pages 48-30, discloses, contrary to the- *

Cs
5. establishing reaction forces capable consultants' opinions, that the NRC staf f considers two guards

of responding quickly with adequate
assistance during an atterpted theft. armed with pisto1.s and shotguns are adequate. They indicated that

they felt these two guards could effectively overcone two agresscrs
obvicesly, these and other problems cannot be solved either

nd ithstand up to ten agressors long enough for assistance to

quickly or easily. And this is why we have urged the NRC to con-
rrive. Furthermore, they indiccted taat they felt the agresr- 2

sider such measures as making the security of the nuclear bomb
id cnly be armd with small weapons (e.g. , oistols) . We were

material in presently licensed facilities the responsibility of
sked if we had evidence that they would be armed otheritise. Dr.

the U.S. tiarshals Service and halting all transportation of this
Cochran indicated that Patty Hearst was certainly much better armed,

ma,terial except that essential for national defense.~

sg On pages 61-64 of the transcript, it is demonstrated that the
Subsequent to filing our petition, we requested and were pg

Z situation is even worse relativo to the transportation phyase.

granted on February 13 a meeting with the NRC safeguards staff.

This meeting was open to the public. Short.ly thereaf ter we were

hp
_ .
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This was also a conclusien of the various consultant reports. Israel is known to possess some 50 kg of plutonium eytracted

A Mr. Page of the URO staf f suggested with regard to the trans- from a nuclear reactor. South Korea has announced that it would

portation sector that the easily j arred citizen Land radio pro- build ate ic bombs ifnecessary, and we are uneasy about the

vided a very efrective cc municaticn system for safeguards nuclear technology being acquired by Brazil. International

purposes in areas of the country where radio-telechene communi- safeguards are nothing more than a paper detarrent. No sanctions

cation with the police is impossible. have been imposed on India. We have supplied enriched uranium to

We submit that anycne who reads the total transcript of France so th.* France could use its small indigenous enrichment

that resting will end up with a well-chilled spine. The meeting cap.>.lity for the construction of nuclear weapons.

only confirred and reinf+r:ed our conclusion that the existing But, as you know, the plans are t ctract plutonium from

safeguards system is totally inadequate ar.d the situation is the spent reactor fuel and use the plutonium as fuel. The

critical and inr.ediate re. medial actiens are necessary. plutonium presently in the civilian sector of society is,for
However, we hasten to add that while requesting these research and develcpment of the plutonium economy of the future,

emergency actions to rectify the critical extant situation, we If the proposed plans materialize, there will be thousinds cf

do not : man to irply that an adequate and sccially acceptable tons of plutonium in the private sectors of society'and hundreds

system of safeguards is possible fer the propcsed plutenium econcry of tons in the transportation networks of the world. When this

of the future, ve doubt that such a safeguards system is pessible happens plutcnium will 14 stolen or diverted for direct use in

.nd believe that ths spread of nuclear technology throughout the atcmic beds or for sale in a black market. We tha11 then mc M

into an era where it will be next to impossible to prevent terroristsworld will lead to th steady sprecd of nuclear arms first to

natien-states but then to sdnational groups such as separatist and o'.her subnational groups from becoming armed with atomic bombs.

factions, terrcrist organi:sticas, blactnailers and even fanatical It is important to recogniae that nuclear reactors and fuel cycle
,l indiv'd2als. This process is already underway. One only needs facilities can also represent attractive targets for sabotage;f

'

to cite India's recent joining of the club of nucicar nations. The results of such terrorism er sabotage could be disastrous --
s.

(
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an atomic bcnb explosion in a major metrcpolitan center or a We would like to highlight just a few of the civil liberty,

major accident in a nuclear reacter. privacy r.id right-to-work issues that are covered in this paper.
At a very minimum to provide adequate safcguards the facilities First, the safeguards procram contemplatas security clearances

and the transportation sector that handle strategic quantities of for the employees of the nuclear indastry. At best, such

special nuclear m terials should be secure against the maximum , clearances infringe upcn the privacy of the individual being

credible threat. To provide the necessary level of protection these cleared and his family and frierds; at worse they are instrurents

facilities dould have to be t6rned into armed camps and transport of suppression and reprisal. In addition to these security

would be by armed convoy. We do not believe the trivial economic clearances, it is also proposec that the empicyces be given yearly

advantage of plutonium recycle, if an advantage exists at all, psychological profile tests Such tests are as insid.;us as

is worth turning our utilities and their support facilities into security clearances and a recent report of the Congressional

a se r . a s o f a $ned c arps . Committee on Covernment Operaticns recommcodedt 1C/

But more importantly, the prcposed response by the industry "It is the recommendation of the committee that the
use of polygraphs and similar devices be discontinued

~~J and the NRC to the tn? tat of ne : lear terrorism goes far beyond by all Ccvernment agencies for all purposes.
>

simply providing nore physical recurity. The nature of the pro- Fven if the committee adopted the position of some agenciesgy ,
' that the polygraph is useful solely as a secondary

posed safeguards is a drastic increase in police pcwers and a investigative technique and that the results of a poly-
graph examinaticn alene are never considered conclusive,

ty cor ecmitant decrease in civil liberties and personal privacy. the committee finds that the inherent chilling affect
upon individuals sub jected to auch examinations clearly

^c .

We have brought a paper with us that discusses the expanded outweighs any rurported benefit to the investigative
C' functicn of the agency."

police powers and their civil liberties implicaticns. We would
The safeguards plans also call for intelligence gathering

like to submit it for the record. It is:
to determine potential terrcrists and terrorist grcups and it

Russel U. Ayres, " Policing Plutenium: The Civil
Liberties Fallout," Harvard Civil Liberties Law
Review, Vol. 10, 1975, pp. 369-443. 10/ Ccmmittee on Governme:.t operations, "The Use of Polygraphs

and Similar Devices by Federal Agencies," House Report No. 94-795,,

Janaary 23, 1976, p. 46.s i

N.
C
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was reported that the Texas State Police wJre collecting dossiers

'
-

on anti-nuclear individcals and groups in that state, suppcsodly
-

firm against a federal police force, it is ireportant to realize
- for this reason. Such Intimidation has a stifling effect en

. . .

dissent and debate which are essential in a free society. How

much governmental investigation into the private lives of its

citizens can a free society tolerate? The actions of the Texas

In su.vutry, our reservations regarding the effectiveness of
} State Police and the recent congressional investigations concerning

future safeguards stem from tra unprecedented and u}timately
Os watergate and the CIA, F3I. and Ins ,onstrate that, even at

their present icvel, these investigative potters are ebused.

'

5 DJ Because of the threat posed by stolen plutonium, recovery

f to operate on a vast, worldwide basis, yet there is no reason to
_

operations can te expected to be severe and involve ro-knock
believe that internationa.1 cooperation on the scale required is

search, search without warrant, area search, and detention and

possible. It would have to protect against both theft and-

interrogation without warrant. In the presence of a nuclear
'' "

blackmail threat, martial law seems likely.

All of this must inevitably be put under the directicn and
' '

'

control of a central agency which would maintain close liaison

#

with State and local law enforcement agencies ud those of foreign

nations. The FBI has just suspended its plans for a regional
- and in the f ace of -- not a ruchine -- but a determined, in-

.

computer center whose purpose was to exp dite the' exchange 5!=

.! , telligent and well-financed oppnsition. Yet we know that our

1-.
inforrution among state and local law enforcement agencies.;x

,
-

human institutions and those who act within them are far frors
- Tha reason given was that this would be close to the creation of

infallible.
a federal police force. This central agenc:' would be a federal

,,

'- police force and eno with expanded powers.

a

_ '
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INSTITUTC FOR EN E RGY AN ALYSIS .' -

Moreoger, it should be no. d here that those who clain -
v

'<-
P. o. so. i n i on n.or. T.~ 2 raso i is isi 4a3 sei n

that safeguards can be devised which will kcep the risk ac-

ceptibly low never tell us how large a risk they think is ac- o,e .. .e in. o ..no. February. 13, 1976

ceptible. They concede that the risk cannot be reduced to zero

but do not tell us to what it can be reduced. Fe urge you to
Mr. Wi lli cm A. Anders

ask these people, the NRC areng the.9, how many successful nuclear Chairman
Naclear Regulatory Cc<rission
Washingon, D. C. 20555thefts, how many credible nuclear blackmail threats, how large
''' 'a plutonium black' market, and ho" nany illicit nuclear explosions

I was p eased to receive a capy of the Nuclear Cen u - repcrt froi
- per decade are acceptible* Dr. 5.miley of your staf f. I think the report contr.. utes signifi-

cantly to our understanding of the pros and cons of energy centers,
although I don't agree with what I take to be NRC's position - that

N NEC's are acceptable but not particularly desirable.

it seems to me that the primary long-range Qaestion is not so r1uch(, what should be done about siting LWR's and ' heir supporting fa-9, 5'
cilities, but riuch crore the country's policy with respect to the

O breeder. You riay recall that one reason both FFTF and Li'TBR are on
O Covernment reservaticns was because the issue of ultimate siting

policy had not been resolved: by confining the first two large fastDI ' '
reactors to Oak Ridge and Hanford, one retained optiens as to future

(f ( T( [ ( ) siting of breeders.

C If the breeder is successful, it is not unlikely that i 'd beceme'
the backbone of our electrical energy systen for a very ;ime -

j
% mucn longer than th 30 years we now allot to LVR's . I wou,d ther2-

O fore categorize siting policy for the LtFOR as one of the r. cst im-
portant long-range questions that faces our country. My rain parpose
in writing is to call to your attention the implication * of this aspect
of siting policy; I hope t ha t f2 C wi l l re s pon d t o t h i =, issue with

,
appropriate vigor. I'm enct, sing a ccpy of a letter to Ecb Secnans
in which I raise some of thes=, points.

Sincerely,

5 re,

r$ vin ti. Weinberg
'J Af% bc

c.c : 5. H. Smiley, NRC
C. G. Kirkbrida CRDA
R. W. A. Legnsie, EACAp,3

l' )
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P. O. som m i e 4. H.4 7 eca,,we 3 m3 I w m m g4 u

As I understand it, the Congressionally-mandated study of nuclearo*= ee ne r-me Feb ru a ry 13, 1376 parks by FC has now been completed, and I;RC has no further plans
to pursue the matter. I would think it extremely irportant for
EROA to pick up the ball and launch studies that would:

(1) Clarify the issues related to LtlFBR siting so that, say
5 years fre. now, we can explicitly enun-iate a nat:onal
policy with respect to Lh783 siting tha ; sill be based

N Cr. Ecbert C. Seacans, Jr.
Admi n is t ra tor*

(2) Continue the survey of possible nuulear park sites that
y Energy R: search & Develop <*ent .dministration until this year had been conducted by ERCA/ TEA.23 Massach setts Avenue, N. W.

Washington, D. C. 20001 EROA has a great opportunity to help clarify one of the trick;nt
questions in the nuclear thicket: the long-term policy for sit ag-Cear Scb:,

y of reactors. I hope ERCA takes full advantage of this opportunity
by continuing its sponsorship of studies aimed at clarifyi.ng this .i 1 I am wrii;rg to call to y3ur attention what i believe is one of the issue.

- . = rnos t 1 ;ortant.questlans relating to the develepme,t of our ruclear
energy system: the siting policy particularly the siting of breeder $1ncerely,
reactors. Our coun try has, rather by default, adapta d " scat te r" si t ing
for the current generrtion of reactors. The Nuclear fleplatory C;m-
nission has recently co,rpleted a Congressionally-mandated study of hm
nuclear power parks, i.e., cluster siting, and has drawn the con. Alvin H. Usinberg
clusion (as far as i can jucp) that parks are acceptable, but not
really needed. AtN:bc

Enclosure: As stated
do not agree with this assessment of the de ability of parks, but

I am not prepared ta argua the cat ter very sirvnJ y with respect to cc: William A. Anders, Nuclear Regulatory CommissionAI

LWR's since LWs are en cd to be replaced in the ler.g run by Chalmer C. Kirkbride, Energy Research & Development AdmenIstrationb ree de r s . The really funt tal question is whether or not our Roger V. A. Legassle, Energy Research & Development Administrationcount ry is gaing to confins .cederr and tFeir chemical plants to
parks, or w:1 ether breeders will be sited as are LW s - separate
f rom the chemical reprocessir.; cnd fuel fabrication.

Se argurents f avoring collocatico c f breede rs and thei r supporting
reprocessing plants seem cce,pelling ta tre: they are well surarized
i n t% e nc l o se d l e t te r i n 1. ;;;.ra Nr/3 u r i t ten by P ro f e s sor H . C.
t'acPht rsc n of the Uni v2 r! ity c f Tennes see, t'acPherson argues th1t
ru:. lear parks greatly sirpli fy gua. ding ,ains t dive rsion. One
poi 9t that perhaps should be stressed even rcre is the great logistic
st'eng*h that could be ccallized in a parh. Af t r all, our priury
ass art,te c.f safety in reactors lies I, tie skill of the people s.ho
design, b4ild and crerate th m.

A
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v# e%1976) indicates that (witn the exceptica cf the -(a) 767Elk River reactor) th e isolaticn period following
Paul Leech h. Q6 g

decc:missioning of p: war re act r: has Lc en b ased Envi ronmental Project Manager q fg 8-ANuclear Regulator'y Coreission 4 Na Washington, D.C. 20555 a
' on the time re pired f;r Co-C te decay to safa Ch

fG C .
Cear Mr. Leech: u AL . levels. Harwocd, et al. (p.2) telieve the pre-
1 Fave comteted review of the Clinch River Breeded Reactor Draf t Envi ronmental

(CJ vious ar.alyses are in c:rCr be 3uz' they havt Un- Statement and have enclosed coments and some additional i n fo rmat ion fore i f ,

your consideration of the final.h
I derdstimated the rignificance cf radion. 1.0e,

O in the main, my objections to the ' raft are based on the premise that an in-

Ni-59. The tima paricd for ::1 - 5 ' to l;c; to safe sufficient amount of material is oresented in the docu= nt to adequately
charactorize the project area. An ef fective pub.ic evaluation of impactsgm.

s s levels is estirated by H m cal, et al. (p.2) for
based on such sparse i n fo rma t ion is not possible. especially for anyone
who is not famitar with the region. For the most part, the applicant's

Q Envir n= ntal Rep rt seemed sufti lent in this respect The moditlen of
LWR to be at least 1.5 rillicn year:. The cr ncm c som of this materlat into the final muld satstanti. assist in correcting,

.
. .

thi s de fic'ency.

and societal irplicatiens of th i s 1.5 r.111ien year
I am sure the condensation of such a voluminous docum nt as the EA .nto a

dect; p:ried ::: Itpr0 Zt M r r' "' - gdra:t statement is qu ce difficult. However, in view of the Constaitly., increasing pubtle participation in the environmental I-c ac t statement p roce s s .
" d) Petitlener believes the MRC t t nycter3tically as well as the signi ficant controversity over LMFBR's, it w uld seem that

a muCh more Cog rehensive documeet is necessarp.

analyrc'all neatren act. vat c6 pr:au ts that r37 it is my opinion that this state * nt should be comprehensive enough in

be prodaccd in the prercscd CR3R to deter-ine the sc pe that substantial re ference materlat is net necessary to both want-
Itatively and qualita*ively define the project area and thus have an e f fec t , vei

9'**# "# * " ' * ' ' * * * '
~ potential is olati c n F ::r10 3, foil- .n3 d0 2"*251Cn-

The re f o re . I would lit e to request that NRC review the draft (especially
..

ing, and then p 3.cde a cc rrchensive ana,. ois c, sections 2,4, and 5) to ensere that suf ficient I n fo rmat ion i s prese,ted for.

,
the public to assess this project and its associated imacts without undue

the costs (both e:;rcric ar.3 societal) of de mis- rellence on other documents.

sioning. Finally, I wish to tha% both you and your staff for the ef fort expended in
supplying the additional materlat requested and the generous extension of the
coment period. Your quick response and cooperation on these matters are a

Washington, D. C., ss: c red i t to NRC and are sincerely aporeciated.

I, " c;as C:chr.'n, affirm twa '. tne utove conten icn and bascs*
.

Yours truly,

are true and ccrrect to th2 bes t o f rv rerscnal kn: el;c

.. G[w ~ q p ' f'
--- Encio:ures

-
.Q' - .^-,
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sc.'ttered brushy areas prov'ide eacellent natitat for then stri)ed
s ki k (Mephitis merhitisQed fox Virgini a oposaum (Didelehts
vi; tin.ianus), and the (Canis 1stransS.

'$[ . A 5.92 The songame mammals of the study area are ec.mpris ed of riz
)

,'
- ,t%a, c.th+-i insectivores (moles and shrews); eight bats, excluding the Indiara.

AW A t j* gh "-
g avotis (Mvotte sodelts); and 13 rodents. These spe :ics are eco iomi-s

\ r cally imPortant in a number of ways. Mice , rats, ard ehres s are

f utilised as prey by taptors and several other aamis. Soms bats are

E , f

,
~

peg /(M known to carry rabies and, hence, are dangerous to livestock acdO /** M N' #*

humans. From a beneficial standpoint, however, bats censu re large/ numbers of noxious insects. The old world rats and mice. epresented
in the study area by the IEorway rat (Rattus norverlev) and the housep -# , .-

, h a f f w k/f M < M M m + / mouse (Nus_ musculus), are considered economica11: harmful, since they
damage or destroy large quantities of crops and stored grains, aid
carry diseases to which mLan is susceptible. During the field surveys,

[ g/ g bM/'/]d) nine white-footed mico (Percevseus leucopus) and twc short-taA'ed
shrews (51arina brevicouda) were trapped in a river-edge habitat. In '

g addition, an eastern chipmunk (Tamias striatus) was sighted or a
natural, ridge in the floodplain, and one 13-lined . id squirrel
(Spermophilies tridecealinestus) was sighted o , 'g at the edge

of the floodplain. g Q, ., ,
t .

5.93 The IrAlana myotis (M or
'

is ppears on the
United Frates I.ist of Endanne

_

t nd Wildlife Service.*1974),'

is the only endangered ' $ ). 1 urring in tha study area. %is
eedium-sizedmyotjs.*de,,A h family Vespertilionidae (p u innose
bats), closely re p hh . le brown but (Nvotis lueffutus) but
differs in coloration. ur is e dall grayish chestnut rath<.- than
bronze and the basal portion of the hairs is a Jull leaJ cr ior. The

siorphological stailatf ty of these species and the frequency of which
they are foesd together often make field identification rather difficsit.

5.94 The distribution of the Indiana bat is confined to the midweatern
and eastern United States from the western edge of the Ozark Region in
Oklahoma to central Vermont and southern Missoari, aad as far south as
northern ylorida (" Threatened Wildlife of the United States," i972).
With the absence of caves in the study area, the distribution of this
species is probably restricted to spring and sumr-er populations asso-
ciated ith migration and breeding activities. Ceners11y. ary small
drainags in the midwest that contains some riparian habitat is con-
ducive to the support of good ladiana bat pepulations (pers, comm.,
Stephen Humphrey, University of Florida, Cainesville. 1975). The Big
Blue River and the nuserous smaller drainages e4sociated with it af furd
excellent foraging and roosting arens for this species. The N is no
evidence, however, that the Indian.1 bit utilized larger b9 dias of water
like reservoirs, large rivers, or lakes (pers . con. , St ephen t'umph rey,
University of Florida, Cainesville. 1975). IN y -3 y,. N a -.4 r de'

C ~

a cod r deh * *"~, 'd "<.
vN I L.,

. Ng(, (en;sw.h O . P'*g 8*

y1 e itgj %e :.~.* J "mI ,
1

.

' ' I
{ I he ( ee s C= fa,

N3
t
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5.93 Although the Indiana bat forms emell nursery colonies in [... , e e r.c s o o . .= i

hollows of dead trees and under loose bark during the sureer, it is unmrensa v. a6 asnein nsens g
them f ar less vule.rable to cataatrophic threats than uteu it con- aarch 24, 1976
gregates in caves during hibernation. When weather conditions are d 3 01976 ""
favorable, it uses alternate roosting trees before and af ter lactation. E 'M C, g
If the nursery tree is destroyed, it occupine another suttable tree Mr. b. J. Youngblood 6*~"
nearby, thus retaining essentially the sees foraging area. Roo s tin g 2.nvironmental Irojects Branch 2 1 /gp%A /sites like tree crevices and wood protect these bats from extreme ambient Division of Site safety and Environmental Analysis
temperatures, which.is of metabolic advantage. However, since the United States buclear hegulatory (smmission
roost temperatures conform to a:ean seasonal temperatures, the thernal mashington, D.C. 20555advantage of the roost is slight in opring and utumn (Humphrey,19 74)

Lear Mr. Youngbloode
5.96 Foraging is restricted to areas neaf foliage of ripartan

togetation" (mainly sycamores and cotton g . over water, and a few The following major deficiencies in the Draf t
isolated trees (oaks, walnut s, etc.) 1D ogs4es in creek floodplains. Environmental .Matement for the Clinch hiver breeder Reactor
During the cooler part of early suqmh poincides with pregnancy (Locket #50-537) should be noteds
andthepresenceoftransients,fuggi es place alaioet exclusively

over water. During warmer w an lowing parturition (usually 1. The cost estimate of 1.7 billion dollars is grossly
one younR per season in lat he foraging habitat la erpanded inadequate, even for a small (350 MT A.W.e.) IJ.l bh .
to include ripartan habir r a within the floodplain. The }urther, the cost of larger or next-generation breeders
total foraging range o a bat is about one-half mile, while should be accounted for. The cost of a 1000 h.W.e. link
the estimated popula of the species along a linear half mile is presently about 1 billion dollars. bhat is the
of treek is about rs. comm. , Stephen Humphrey, l'niversity projected cost of a e smparable (1000 M.W.e.) IX1Bh?
of Florida, cair e, 5). Stream impoundment and channelization
are believed to b the greatest threats to foraging habitat and, 2. The payroll is estimated for the construction phase

g consequently, to the survival of spring and s usmer populations of the (1976-1983) and the demonstration phase (1983-1968) but na
~~

Indians bat (Humphrey, 1974). estimate is made for the maicrity sf IM lifetime of the
plant (10.4.1 5). ahat is the payroll beyond 19e87 An

C 5.97 In the December 16, 1975, issue of the Federal Register, the answer such as "substantially the same as during the
Director of the U.S. ytah and Wildlife Service issued a proposed rule demonstration phase " is L21 adequate. An analysis shouldfor determining critical habitat for six endangered species, which be performed and a figure derived and publisned.
included the Indiana bat, gig Wyandotte Cave in Crawford County and
Ray's Cave in Greene County were the only wintering areas in Indiana 3 Section 9.1 is totally invalid. Unless whole-systemr ',

' declared critical habitat. The Indiana bats are entirely dependent alt e rr.a tive s , such as energy conservaticn. are considered.
C on the shelter provided by these and other (.sves during hibernation, the kraft Environmental Statement becomes a mockery of its

- Approximately 94 percent of the known Indiana bat population hibernates intended purpose.
at these sites and in other caves located in Illinois, Kentucky,
Missouri, Tennessee, and best Virginia. Their. loss or subjection to 4 The plant has an jacfavorable Benefit Cost Ratio. This fact
excessive disturbance or modification would lead to the near or total alone should serve to cancel plans for the plant . The use
extSction of the species. The wintering areas mentioned earlier do not of in-lieu-of-tax- ayments (10.4.3) utterly subverts the
neces sarily include the entire critical habitat of the Indiana bat. as intent cf Benefit- ost analysis.
modifications to critical habitat descriptions may be proposed in the
future. Riparian habitat is also believed to be essential to the In summary, I am appalled at the obvious build-it-at-any-Indiana bat for feeding and reproduction. These habitars are currently cost attitude displayed in the Lraft Environmental Statementbeing evaluated and may be proposed in the future as critical habitats. (pcket 50-537) . I have not seen suct. a blatant disregard for

economics in any other nuclear plant environmental statement.
The Clinch River Breeder Reactor Plant statement hits a new low
ir. economic analysis,

wJ Sincerely,
113

_ ,

4
Edward Fasserini (Dr.)
Associate Professor of Environmental

Studies
N 3203
( j
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Enclosure 1
n eo. w e wwn a

HIKTO4 PL AY 8W.iCi

MOJECT MANAGEMENT COr@OHATION
post omcs enx u

OAN POLE. TM 378r , - .. l. St if t in tM NS imply risinterpretation cf the CRBRP Environmental
f keport regirding the relaticrsMp of cperation of Melton Hill Dam and the

/March 29, 1976 \ CPC E If st;terents in tr e DES are mont to it" ply a technical speci fi-
I cation on Melton Hill Den operation tratead of Crap operation, this is

D0trET NO. 50-537 / "i i not accurate and should be corrected. f or emple, to accrately reflect
|' ' N {-] the Environmental Peper t, the CES Secticn 2.5.1 en page 2-9 (second para-

Q graph ) a f ter thn sentence ending "fcca f ort Loudon Dam", should be correc-
*/ ted as follows:ey

Mr. Roger S Eord, Director i- E A/'

M, f ' " Releases from Malten Hill Dam have been zero fer extended continu3us peri-Division of Project Management - '.
Of fice o' kcleac Reactor Regalation

-"# ods of 29 and 11 days for the purpose of centrolling the growth of Eurasiani F: /
U. S. Nuclear Regalatory Commission watermilfoil in the Reservoir. Shorter periods cf zero release result frcm
Washington, D. C. 20555 power operations. Howver, rio entend?J periods of zero flow are anticipated

in the future. The Appliccr t statej that should the necd arise for any
Dear Mr. fuyd: regulation of f:elton Hill Dn which muld result in long periods of zero

release, the operaticos waald be coordinated to meet flow requirements at
CLINCH RIVER BREEDER REACT 04 PLANT PROJECT COMMENTS CN THE CRAFT the CrdkP si te. "
ENVIRON:|LNTAL STAl[KNT FOR THE CRCRP

And also on page 5 4, third full paragraph, af ter "in the future", the
Enclosed are the Clinch River Breeder Reactor Projer. eoments on the sentence should be revised to:
MC Draf t innrorcental Statement (DES) f or the CRUP. Enclosure 1
contains ccem nts on the sacio-e onomic impact of CPb?P constr-ction in the future, honever, if it sF ould occur, the 'Lnolicant stated"

and operatiw, reletion of tne WP and Nlten > ill Dw operation, and c perations would te coard t ruted ') freet flc., requirements at tha CR!GP
tha envirom ental assessnent of the CRBRP tnermal and chemical effluent. Site "
Enclosure 2 includ3s comerts resulting from recent CRNP design and
en vi ronr en tal information, or are DES statemcnts we feel require clarifi- ElseAere in the DES statements rer;3rding ralton Hill Dam regulation sFouldcatico. Mendrent VI to the CRSRF [nvironnental Report to be filed be corrected if required to be consistant with the above commitment. The
April 2, i976, will provide the complete analysis supporting the basis only potential concern with extended periods of no ficw in the Clinch River
'or our cci nents. at the site is the envircrental ir act of tneral and chemical discharges.

The Project's previous analysis indicated there would be rio adverse igactThe NRC has done a thoroup and comprehens he job in the preparation frem continuirig normal creration during a period of no flow. A more
and issuance of the Draf t Environmental Staterent for tne CRCRP. We recent examination of this condition by Dr. Kennedy at the University ofare pleaseJ to see that your comprehensive NEPA review independently Iowa, Institute of Hydraulic Research has confirmed the Project's initialconfirms our o9n positive assessment on CRBRP's environmental compatibility. assessment. (See revised Sections 5.1 and 5.4 and Appendices to Section

<f 10.3 in Amendent VI ta the Environnantal Report.)Si ely,

g / 2. Due to turbine generatcr procurement, the actual characteristics of the
[ CRbPP discharge are now dif ferent then these used in the University ofeter S. Van Nort

5:t:874 Cereral Manaqer lowa Institute of Hydraulic Fesearch physini modeling studies of the CRBRP
N discharge plum (CES Table 5.2). The new discharge paramaters are given

Enclosures in the inclosure 2 co m ents. The ef fect of these changes has been reviewed
by Dr. Kennedy at the Icaa institute of Hydraulic Research (See AmendTent_ _ _ . ,

CN -4 cc w'ench C. Willi ms. Jr., TvA VI to the Environmental Report Appendix I to Aprendix 10.3B and Sections 5.1
K. Wirkleblack, EFRI and 5.4), and it has been concluded that there would be a decrease in the
Service L..t thermal and chemical impact. Therefore, the previcus results from tha'

Standard Distribution modeling studies reported in both the ER and DES (Table 3.5 and Sections
5.3.2.1 and 5.4.1) are conservati ve.C -I

c. '

'd, dm
3. The staf f's findings that local socio-econcmic irpacts may exceed the bene-I~"

fits derived f rom CRBRP construction and operation has been further examined
?

r.
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of icpu ts is wre dif ficult. Also, 'cMul-age children associated withby the Project. It is rece p i M '"'tN staff OfS evaluatict has t een , s 3,,d t * 6e es uc ia te d u t n rare f e rcent er plojees; g.7 , ,, ,lirtted in several s[ %t, rv it t se s'r pirq ty pe ev il aat ic a in

,f['ldb>drff
o a cc s

.~his distinction is import.'i"'"rn'.1 & d 2 '
'ochr to ascertain tre need Nr fv .r aN1jse < nd ta idan f t f y pc u.n ti al ,intbthf state, that sc%o: sys' -s try to allcw 10 per& nt encessproble, a rea s . a ry projn t has cvse; it'y ertem :J the as es e nts pre. g

I,y y ), [.m t i n' .-c r / fe tcr. It ur m rent oppe
stud:mt s as a (cut ,censider

priate tov1wsly reporte' 1r t R P - set ,t, & 1s-

as ae mic seula icn. u.31- *e
. rr ncy fort b- of r.enstruct: ~ -relat M

W d'.
<.o ry influ,iziry op-to-date cre;;ter o th'h,in <r r to Nre ;recisely 'e t er o ne th 15 r ii'< t a i 91. Tr re ;ininq gemstwrt stadents
a v ce [ettties.' and nature of

sce patertial G-c r ric 1r e ts to th" Im nl (t ni- dhb t y'* - tro mis e j have little neasu ablea M to'Th.s study is report"f in (9 - N ent VI. Fur e rru e , in re s p,,n w
to tne staff's concerns en the riscal cts to the local ce m.n i ti e s , t h" '

Project his further e wi9tred this 3res 10 c W emt VI, [jn 3|] g jn ref ^
to the staf f concern cn the hall 3b11 tj r f of f-set t ing in-lie i.r$f-tax hj W ~ ' c' " - ' '

ments, the Projec t rea f fir-s toe availaility cf IM Pawnt to lccal
'
y, y; (; ,, H e C to B " tar 8.0) provim s results f a f u r t r .r rcommunities in ac cordece with the y ro si c.icns as se t f orth by Congr ess. g p [a I

Additional detailed corrents are given telow. g/ /tt- Pr o m- + r4 ' c m ' . d rever u- t. hat will te availn!>le to the
local ce nities to rit d ite ircmased wrial mn.ds du? to c vstruction

( r t y ta xes v.ill Le a signi f kor:t revermeA. Pp. 2-11. Section 2.8, paragreb 3' d"d OP# k ' CI ' ,

so a r( e vib i c h the 11, t 3s r.o' a;c o c t ed t or.

The description cf strain i., loc al services syldteclmifieJ to L. P. bib % tim 5.Lindicate an historical (D;ervation ra th ?r than Infer o present condition.
sh: uld be pr ov i d 'd for ech cf the standardsB. Pp. 4-1, Sectien 4.1. 1* T ale 5.9. A<ir o

ji tet t' .n/ i t tr e, do r" r'fle:t plnnin1 star.dard; specified by
N the State ef h i sssv. (A teuber.L pil ratio t.f 1/25 'c r 6 ir ier-1. Teble 4.1 and the text sF wld be n JateJ ta reritct c w n - h"'' y rt.ru 1/33 kr cra? I t e r 2 b 0, r n i 1/n for < %Jes 7 thr och"

force estimates fA and a t VI to tb Envin r ental F+ ort)- s ie/' M Lers , for p 2r i s and playgrounds12.) Also e fe or of i
e ri "lesel of rewir H serv ices." A rareo pp- i r a ser .$ hat hit2. The Frejec t hn furt%r i v41uzted use of initrec t e pl. malti-'

realistic red r- M is 05 . v i d e f t,j t > fatict il Pareatic n ur 1ipliers and :Fa prceM a of u.rters wh; elli 10ely n n; ra tt to , nnh h. g eltshel st m Drds irJicatin) a Nel ofpok p,eciatithe local a<ea for & , %1. It is cencl a d tiat sN ondary
g,ijf p,i, to 5 atr fl ' ' g ymn , frw such +':ilities (Nitional

. employnent tultiplier s i.h old t e a;Tlied to the more trrnw m t
N rt ition an! i io ioti:n, r;itir il Park, t yrf qiun, yitype worn f orce (Neratics eni Pr p ;t N fic e re plo,( s) rather

~Al . s itD . . n '. u e '. t . <1 n.d. p. 12.) _:d t e ne ';.J tc a tC than tar ter wrary cms' _t1~. unrker (he I nc i p u re 1.) Aisn
<

,

h mr ticnal orcas pres ntly eetst fcr tr e loCJ1 dFea.with regard to work f xr t 1 ra t t a ra tes, the [ R in # n: ent VI_,

2- T he I-t , estim te for poi,latiro intru i d;rir pl?nt Oberation. ofha ; t,een e o,n 9d to insl a a re m of o er rates. f ur reminal ty;
1 1 c i&rH e g en1w. Ik k.en tent VI provid analy-competition tar construc tion w rier s a "' ; rover rate is e>pected, y.s @ H h srw tMt the p ;olation increases stebilizes to about 7Mwhereas, a 41t mover rate is considered rare oipreorian for the

le W I F9. An ivart ant consideratio1 in thc. analysis is thearea in the < vent uther trajar conste uction ottivities in the
area coincide with the CRBN ccastruction sd edale f act that or.ly a f raction of the irMacei employr.nt should be con-

sidercd as r.ew residents to the area.
3. The last para graph in this sMtion should be podi fiel to n flect th

P . 5 - 16,17. ' c t i m 5. 6.1.actual status of tha cited projeits. f- a

C. Pp. 4-4 to 4-7, Section 4.5.1. 1. Income f rca persanal property taxes s%1d also be included in this
section as a w urce of rn e v .

The analysis of schaa', shcald consier the fact trat projec ted edaca-
tional impact will t' concentrate j a .3 not be a sy s tem-wid phenomenon. 2* The US incorrectly presmtes that the TVA ct authorize T.A to take

in-lieu-of tas ra/ w ts to local guverrwents in the vicinity of theMoreover, the DES z .alysis is " static" and does not appear to account for
indigenous popula. n and enrclln nt thsn e s. Such dynamics reed to Proj ec t (see entlosure 5). P /undment VI provides a f urther evalu-

t>e considercJ since 9tess capacity in 19/5 has only limited taring on atton by the Project on potential fiscal i" pat ts du to WH (M-

T3 the Prosiem. In the te. scncol cata ere trese"ted onix for t'a'e sch"ois struction and opratico. It should be noted that neans pres"rtly
exist to Poene a,a Anee-son coonties as we" as " "idf"''""-[ J most likely to be irt 'cted by the Fro;cct. This was based on an assess-

r s s i orM.11 y- f arh d
throuch the Ccn"b ciarif hlm Mcial assistance fr w (RL.

' -' ment of housing chaf t, , housing availability, onJ locatico patterns ofc ,
hrtnew en ployees. Looksr 1 at W ole schaal syste ns as N'C did c.m t.nk so e (m! unity Act. , inclosure 3 provid ?,

thr staf f on the nature end scoe" of this financial assistance pro-,

problems or ragnify ott ?rs so that acc urate issesscent in 'n . CES
g ro 'i .

T )
( d
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4 Enclosure 2*

,rsl ereas of tro LES the W staf f has rade4. The ProJx t notes tnt in .

il c;< ra t imi co! acci 9at cler.escore cr u er.stisc e ' " 3 t &; f c r tat h m>

of r4Jt ctivit < 'm n 'n t' - l'<'''"' 'al h rt. f,l t h u d c o-6

tr1!> t- - s i r .: r m t ally auepte k, thei are stili isequeo
OrtQ nt telieves init tr e i r.w i r < i ..rt an113ses rM.rietely ca'

r

Srtat tN - t< l. The footnote r;n pat,e i of the DES res1res sore clarification. The refer-siders a realistic ass <

enad le ;isl.itinn authorize 1 EP:A to a:;,. ire custody of the site needed
for the CQ?, but the legi'lation is silent on the ciuestion of whether
LPL s will tiecca an applicant. Tt e legi slative autt:oriza tion contemplated
revised Proje t arranjwenta in whic, tw respansibilities of the
revectiu par ties would oe realivm1 with EEDA in a lead role. In
addit ion to custody of the site, t.he legislation also authorizes ERCA to
ac quire ownership and custody of the CRMP.

2. In.haeolo';ical field studies at the CEP ha se been completed although
laboratcry analysis is s*ill in pregress. Tne current status of this
actis ity should be reflected in the LES t:y replacL19 the top paragraph
cn page 2.8 with the fallcwing:

Arch 1eological field stJ31e2 t3ve twen completed
for six sites, CRE104, -lC s, -106 -108, a i -121.
Fe oval of tiearly all mdirents do a to the pre-
rioi nd surf ace o f 4CPE124 ir dica tsd interment of
Fore than 36 individuals. La5crat]ry analyses and
f iral report prc;. iration are continuing.

3. Tha CFP Caseline Terrestrial Survej prngram has identified tr,e unusual
or rare com unity types and plant sMies of special importance on the
C PCP r' si te (t nv i ronmn tal Repor t Sec tions 2.7.1. 3.1 and 7. 7.1.3.4). DES
Sec tion 2.7.1.1 should t e md1 fied ta reflect the final results.of the
baselir.e terrestrial survey. Maps sh: wing the exact locetion of these
co-runities or plant species have t een ger.erated. An examination of these
locations in ccmparison with site corstruction plans have shown none of
these areas will be disturbed.

4. The results for the complete one year Aquatic Baseline Survey are contained
. ,j in Environmental Report, Amendment VI. To te entirely consistent with the

' i --

cntplete year of data, CES Section 2.7.2 and other sections using the base-
line aquatic data (i.e. , Section 5.3) would need minor revision:. of numbers.
The final year's results confirm and fa-ther verify the conclusions, trends,i

'

and patterns of the aquatic ecology of the Clinch River site which
were observed f rom the first 6 months of data.

'
<

N

r:
p
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difly'Is hd. 3 1 ; , Il' * n (;rr [j7 [3, cpqe

! I' l^ ' ' '' '' il '' Ilbla '? . 6 - I i' r. t
'5. Procure ~ nt of tt rhir m at:- tre t &'' ''

, e. r- alte ? In res ;i:
VI- I'' il l r was t1to the rt'si? , ica! e of tt" U "' ' e ;it f.t,1 ( 5r Nr > r r ' *arges+ < <3 .,

d nr, pla1t Wa ge " rr, Itr *s (E, 11 3, 3 ) , ,, I e tj; ; c f , Will f a' al te r u t al 3 .(,3 ;j ,s t a 19 't . L.,

pa rer.? t ers ap < . telc ,

ho i er of ( ca l l ' ers 2,

',
he ort''Lells r<rCe, '

c- 14
'

Cooling To er L; u/ 21 ' > 70 x 6^ 8. *~ith re< ct tau,-- r 5 .1 - M l" '.5 , tho analysis cf : -..

s t e m ( c- r r ti ro ' an ^ . ft of er (ru), ircr / Fe), an1Cca11m; Tur Le ,, it 3J 2.17 x 1 9 L;u r

;4p rca c h }}q tota: w ,.Ld 1 sotto (I L) r. ;irt corre ti, T t. c. 31 of'

k3nge gy 21J ft. d .r. s t re 'tfatt- ,u l d ( 'r~ i cn.f t a the (. , j) iso.s

d Mui%, C atf all ' . ra ture 93.5y r> l e t',n r > s i s j i m t , t, . 4 .1- r
6 rst r a a, isn e Itere-r

f ui e tr,, gi ir i :,1, ,e trt,4 tin 4 s r <MMin 1m.a ( st f a il 5 -rai n 61. 5' T- a
h "I I"h 'l' *' ' ' ' '' o ClIutio fd'CD Cf I 4 ' 'Can % aer (c;11 , er il: v a tr

im \m -
+,

"ly, 'ci - t IL9 f a'ttr ''it vr'*i ''' '' 'ler;' era t Fit I'< . ? Cc er cc

"''fl/"'h hil" '* S f' N '' i ' ' ' " I dl5 Of (". 'I'sAniliary Ccclin;. a r F i r.. r
'?4,- 1 + '

""dd*Md e - c ,. ater* 13.0 c t s (' ' mi

Lvar r etio * 7. 7 c f s (:
_ .l..r'i - o f r i .. e A f' e'MSle.' " 4.9 c t s ( c ! ,; ,)

Cons' pti W F .1 c t . (s' ,
-) Ji_ft. I' ' "rt t .s s 11 C .tr U

n) (45.111'. * ' e r g) j ?_F* Is ' t ' rd _
_

Crift* 1a <

Ce ,rr ,1 :!l 0.10 b.15' O . 0 '. , (0.: ;l)
Total Ir< i r ;/l C . 7.) (U L1) 0.72 (0./4)_ l _ e, t ra, at l o.

_

load l_autor ietal 5 <n &d Q liJ , e ,'l 52.C; (b .35) 4;.% (49; c)_

, m, .t i

- The c arall as nt r f fL i cir ' il i, icts in,tr- E i ", t. 21 J' c + t.7 t e Ola in fireitu t W.e g'iv in LES Tatle 3.5.ii.

a regairt ruisico t m ase <' tr e < . ct v U rn i r< t Ltal w, tut is
"

significantly olt( rt J; in f:t,tt' ffe cf tH'il er j t h iral di
- Charge and coalin; tc;ser dri f t en f e ,,i r ; are t L illj d t reast t*

9. Clariftr illan is r in t t r- r i p t i re e' tho ch! rir 3tien pr
' ' in3.6,"L '

-on
; L:f5 SectiS o f clu / i a re rate or criptir n of tro'

,

p 0 gren is th$t tcris:it <t o r i r. .n ef t". circulatin; , * : r sy s + "
- 6. Rega rd i ~i Sec t io n 3. 5.1.4 o f the DE 5, i t > Pro ct it:o en t tN t* staff to prewn t L iulo ;ical t ail t s m t * h"it ra ; tit o sWe, will ' ' ca .' acte i'

f urtFer unsikr the fn' t'at drain pra tr l 1y tF e l's set;vity t y injec t icn o f h,0 ,' hlo r i to e; ul nt ta
5

' 5 m /l cnlerin for a % 30-

. Systen (LAS) WCJId cCT131n 'J11 " t'!*. Ia. Np ! IOr a ni5 2 lO . rii nu tt ["riod 3 to . (1 ,d d :f , ble.* ' ef Chlorire vid 15' ( t ;li ra
* '

-t

j t#f ore t eir ; in t ro ' .c e i c r u t ili ze.' in ists cf th plan' ally tower bl.2 1 un will le tc trolleJ an 12 tic L10 on . toff salva
s % r '

,

feed int the drain e , > t em. Thorrf? + Lin] ..ch fa Drs itta<- : t. This valve will r e clu: th erI- w o f an (g r es s is e c '41 e r i r e- co entratioi.a n d s su. ;)t i 'n o f 13 da v M cay ti' isr !1. i N ti ej b the t; i s ' ir e l xcessi ve t hicriro c r tr3ti is c'e f i r.e t% f res- a vailable cor. centr a-r

a ppropriate than the i-day M ay ti ~ sited in the DlS. tien thtt w aid (a - a d a ilj a 1 ,ccr. ' rat'- i to es a 1 f),5 i ',/1 o r
d rcnthly avera.; ' (vb r t rdtiDn 10 aCr ed 0. ? r' pl (4) U R ,23), in addititn,
t, low 1 owr. vill te s tL e3 Jarin g chbrir.e v ( c ti0n.

" 7. Sye revisions are reenJ in DES Tale 3.5 for tt're+ seprate ressc
first, the c'esi;n an ul a&ra y ble .a his *<rea.ed sle,"!If 's 211*

i r

g ,mi (see comer.t 5, enc imre 2) . 5 tor' so r.ir or c han > ta a"; m :

! river ccnjitiar. scurr ed ba sed en t- full er e-year r , . i t i c b e. c l i ' J 10. TFe provisions far a filte in t9 colin : tc +r tlowf u d:m in CESSursey dita (U,r t F rou ;b Pay 19 75) . finilly, tra thlm rt s ) Mi figure Ll7 were initially itr io f sin t t + y nuy Fa we Ln .regatteJ to,

values cLtaineJ u . 3 tha o t telir e < ervey we r e tt l nw th- ca t u t d> l e t v ply s.ith prcp> f e odo' saild; wid Itu2 The filter h3; ra tu en
limits repartef t the cr"atolidie wleria t ric field r et",3 S i r.c c deletej f roa the U J do n;n as it is rot rewirej per 4] Cf R . Lf_

chlcrine residail ts r.eit "r a stable or a n 3 taral occ urri n ; .> 1t e r i, .al i t y
parameter , *d since tr.ere are ro c a;ur chleriratM disc arc i rt tre
WiCinity Of tne

.

%ite, the abient c"lorin ' residu il for the plant din b 3 rp

-
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11. Tr diu sis in (1 , V t: L6- , . 1, * 1p vit' d,biphenyls (TCB ) g i v n t e l o.c
sh".lj te gr 1 t ':: uy ttat e d, .'d will t ' wi tn1n the pl vt

(i~ ,3 ) a, sar - +1 96.s o- ic+>o ', < c i al srp. If Sarg Unloading facility 15,000m3
3 sp:ll oc ur>, the NJ v.iil c: r d cittmr rauwd or ret .rnod *

to t he 'r e^ af n turer f;r rc , s c e s ' r. : - is: ul Gther facilities
Access Road and 9ailroad Fills 968m3
River Water Intake 585m3
Plant Discharge M

ten:r, in [[5 Section 4.112 The mitidl fara,raph, sec r ' c j t t. ' r 2 '
1,%2m3

clarific.at rn. EC 4111 aituilly start s'artly afterrequirs . a

clearir7 ani gruum ; (sn ai _ : Lath sill continue trroa3h site fho n, d excavation is less than the quantities now given in the DES<

preparation Sorr . escassti i ce cl:ri, er i yrching will also t,e (Primar. ly Section 4.4.2, tmt quoted it;roughout), consequently redc.ing
perferi+1 daring t' c o-;t rm t i v st even further this minor environrer,tal impact. In addition, the Corps,

application describes the proposed lo:ation for disposal of excavateo
traterial in a minor depression r: ear the targe unloading facility and indicates
reasures sach as dikes which will be used as required to cqntrol

' third sen+ nce) bas accorately turl,t dity and prevent excavated traterial from returning to the river.11 Tte Di5 in 5 ctico 4.2.1 (third rira r
stated the present plan > to rc" .all tra 5 eff-site 6 arir g m.s truction.

Hu m e. it i.aj be feasibla to c7 e, = ,mi *a rj fill on-si te in the
vicinity of the tyrca pit at CZsid a'Cl ' co it s3(ing If this option
is electeJ, all applic bl re uirr ent, for such a lamifill would te cet.

17. Item 4 frc.m CES Section 4.6.1.1 should t.e changed to indicate reclamation
would consist of grading, returning topsoil and seeding native grasses
and forbs

14. The so .rce 6n d a.imn t o f W3'c r esti ta i ta t e ra ek i durir.) cc,struction
rir.k in wa ter, and other usesfor concrete mixir : sinitary Ncili- 2 t

has twn re v i sad f ra tha' in dir tej in - E;5. The oater n".4 estirated
' 'l as a maxim of 150 . M g ' uill 2 d f r:., t b rarty fear Cred 18. Item 9 from DES Section 4.6.1.1 shoald be revised to clarify the
-- F il t ra t.u.n flant as ; existirJ r;)c2 to e L ' site. storm drafrage system in ccrnection with the transmission facilities.

_' lerocrory drainage ditrhes to direc t rain wa ter cf f the access rcadways,
the use of terracing, ar.d ground cover will t,e provided along the trans-
mission line rights of way as needed to prevent excessive soil'erotion

15. In referer.ce to stateunts in the DG cutcerning sus, teded solids
C_ limitation, en disch3rges wiser f ro se iling b9 sins durir', co-struction
C (i.e., hctico 4.3, seccri p ragrap- se vd sentr rce), theral discharga

criteria (i.e., Sectian 5.3.2.1, pa; 5-3. third pira;raph), ani technical

specific ations for r vitoring certah c"eaital dis ? ]rges (i.e., Section 19. Althoug5 herbicides will not be used in initial clearing operations, they
"

5.4.1, f i f th pra grgh , last senten e) t9' Project will, meet the recaire- Inay be used on a small scale for the maintenance of the transmission linements as estatlished t'y E?A in the 'ational Pollutant Discharge Gwination right-of-way. Plans call fcr use of hand carried chemical dispensers df
system (NSES) permits necessary. Item 13 from CES Section 4.6.1.1 should reflect this.

. .

,.

,

16. An t pdated description of excantir ud c teer actiqties required in or 20. In t he DES Section 4.6.1.1, item 14 should be clarified to state grading
'

along tM tarks of the Clinch hiv r . ricj construc tion of th" N O was the right-of-way will t>e done where necessary followed by discing,
contained in the Projict ap?licat1r f 3r an Ar:,y Cerps of Engin:.ering fertilizing, and seeding as quickly as practicable

- permit sbitted on February 13, IM. Estimate e.cavation qucitities are

C
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6- - 7

rental rep <t / c .* a re - !a R qu stico C?.14).

21. The statatent in v 5 Sect' w 5.3.1 I; m 5-2, lut pra , *) discussir.g 3. L'n ! r S i m;1 e Ci.oij F . *. s " tt reim iry pi n ru; t ur. ' ite1

f4 1| au ru 'm e plus i l sntthe e>pecteJ fre ,ency fa 'aca flu ?in; the perfe atej pt: vue C .1, t' . 3, a n 1 C. r i <
s

J or na PI) isnno s t ral eJo pire will m aitored . sd t.n k "rct.cti r Systt- t ii!s (i.e. rsh uld be chang * to 1Mic ate the r

flushirg will t o dane as rr pired sirt it is diftn ult ta predict in onlilel> f a d t. It is e ' -i tems s r, .id oc*r e iw rat *
advance to what t xtent tack f lushir ; .111 t e nee e t. be i ni 12 '+1 fr tu h. s1rce tre, inv31ve d aly Ljro?"+' cald

rurdittu

4. No rm h an i s- f r 19,, n- 1 rs "1s tw Lles ne si oni fi c a nt
qwit i t i c . of r' * ritar inta the c e i P. ha ve t e.n identified by

22. Dt S Section 6.0 should te revised t > ccnsider the recently installej the Troprt.
(february ll, 1976) instrventation ? I e pi eent at the on-si*l
rieteorolo gical tower and refirevnts anJ tetter definition et thn 5. M external c. nt tem * tu dxign ksis is clearly in Class 9 a"J
rreoperaticnal (excludinj the carple+rd a ;uatic and terrestrial asoline should l'e e,cl ed fr..> this Tonle.
surveys) ami cp ra tion ron i wrin'; p ; rr > (ra dinlc' iic a l , , ni t ! , an1i

chemical and physical). Ir ese r edi m ati?ns ( f. e n l ent VI to tr e D. Pago 7- 7, p raw n i 3.

EnvironTental Report will fully cm e above re,istans 17 tr.e moni ter-"

in ( ' t i . ni : i tt e er ,i ram r t .il it skuld t o point 1- ' tt it the G L r Acay reat rem al y 'ing progra:9) pruvide f urt' orm' '

in the i rR l w se|iabillt en1 dism siti (e.g., turb1r. Jrise r a s!iiary fed-moni toring progra.S and as suth sF.i.lJ not effett any conclusion

DES concerning CMNP envi. cncental r ani taring. uter N 6 ) re t . ;re ned in tris parep >;h. Tr a features ccn te-

orere of tre essential coclirc;expec.t ed to t r ovic c ci t ix 21 - c' ,
-

23. The Project has the following cormts en PL5 Section 7.1: function su.h tnnt t v r .- 11 w eliability cf the syst m eill be r a
lower than tLr. te, i n fic o t.-

A. Table 7.1
l. Page 7- 7, p ra gra, ' 4.

C. 1. The examples of Class 1 m cid ir identifiej for tre rP ? are re
appropriate since to i'of th Would result in relv ac - c f ra Jio- Tha Fro ject t e i a!. f.. 't. r .lific at icn of tLis g ar -r" in+ e1

, activity irto tM er i , + ry syste lhe Prorct w uld su ; st th orCer tc clari f y I >iu t r i* less of of f site t'^r- <>r? of'

k- exarple of off-design transients that indut e fuel f ailures et wr itself ca me fa in of tre r o a -tor shste wn sys'r Tn the c cr trar y ,
those em p c ted (E n vi rownt al Report 7.1.2.5.1) . loss of c.f f s i t e i s er re o r m loira altay to tr a p r e -a r y rod

drive rechanism c c il s , ca nin J * 'o be inserte$ int i tu care,
2. The Project believes a leak in a core co7m 'ent pot to te a Class 4 evrn if the plet prete tis o e ste a 15 stulated to fail.,

(Extrercly Unliliely E vert) ratt er than a Class 6 as stated iri TaLle
7.1. 24. f or reasons discus ed in Ewircr- tal R.part Section 10.1 'ni cv. fire i in

DLS Sect ions 9.3 and 9.. , the CF '4 bas selec teJ a rech .nical dre f t wet
B. Table 7.2 cooling tenor design. Hu Ner, the Proj " is further evaluatin : d ether

to use tho linear or < ircalar cell errn cpt ion of the m ch nic al draf t
for event 3.3 the Project beliees that prw sing t'y W 5 of the wet ccalirq t uer, (' < en? nt V! af to - Environ + ental o pset, rr viss i
release from the surge essel as c alysed in inv. ,n-nta l Upc r t ter Section 17.1.) The ersirta ental i.T ut s of toth c ptie < are n tially
tion 7.1.2. 3. 3 shoul d be includ e in the assessrvnt oi ue Nst ulated idontical, 6 h t ' c i r c u l s r a r r a y r 3 < 1 r~1 a r ergiral v i rt "et!1 ed,am
event. tage in dar. af cl a -in fc an; (less than 1/10 r 'le) ed dr , f t cm . s i-

tion (see I* e mnt al Feart inles 10.1-2 and 10.14) . T %refcre, the
C Table 7.3 final decis en a circular er linear arrey will be b n ed primirily en

cost. Sinc th the Envirc~ antal Peport r1 M5 hase analyse j a linear
1. Unfer " Reactivity Transient <", item 1 would not result in core rvlt- array and fuond its ir ;ict to be c.irar aesthetic and nuisarce f actors, the

ing or disruption and should not be included in the list. Tne con- uncertainty in the final selectim f lirear versus circular mochanical
dition described would result in stable operation at about 15; over- craf t wet tooling tcwers is of little envircmntal concern.
power anJ fuel failures would not even be predicted for a number of
hou rs . We suggest deletien of item 1 of cntry A. 25. futause of the newly rNiwd Froject cost estirrate ncw (ctalirg $1.9M

tillion, the figure > in M 5 T a le 10-5 and 5.cticn 10. 4. 2. 2, i r,c l u j i ng
J 2. Under " Single Unlikely faults", the third event (better t'tiad 'e revenue for electricity used by Tu ($71.8 n illion), will ne"J to Le

'

O. " Assembly-to-4s sen bly f uel f ail ure Propagat ion, no PT") should be re,* sed.
deleted since it is not a sinale unlikely f ault. No sin,le fault
has been identified that ceulJ iesult in tross f ailure cf one fuel"

{ assembly and subse pent propagation to other fuel assefulies (Inviron-

: a
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Enclosure 3
i 11 3 : e +, t i: ' ttt ' . i rons *i1 effectsc l .,p r, , p,[' a

] cf tr r r+ t t r. .t1 1 el a tt ri I fur ir r adia t"J
y ys an ! .s 5 raTI-a *e1 '> a ti cifuel o ml;

sr .a; i in t". CFL instr i talroi! ti; ,

, re - 1. c! slo M L3,1n a st o,pq.r* s+
s iL'

'
,

t i r.. ?f r i I ~1th a- r |' I ! Ie .' i V* l c 'I' I<7

nly 1/ ' 1: r r f in : t t.- Initial [re , , , i l i!, IRD1 IN -lll U -Lf - TM PAM NISw i ;13 , , ( ,

.ill: r i ..", i t * Als i re Ht*, +- riu tu ,,; 1

-
rewi. 1- lic t' r sal !li ct 4 illes will tm

1o, ili;rium f,.e! cycle, lh Atv.lc Ivergy C r unity Att of 1955 F ovides for annual assistance.ilitria i "reple uall<< r;rs t '
,

Id Du tre est U at 1 trars;erte p sy nnt s t o t h." Ci ty of Ca, Pid r in receynition of the special circunstance,reg o tis:ly. f. all tt ' cti > .

, , r,ers . (5 ,d eera l , .ticn alenj th n ich at,rrj the ta m ie statr, of Federal installations located withintiai ta tra _rtati ,

tMt IMality arif th" r ei. J to F3inteir an appra;riate level of local govern-trans rtatic r=>.t ,
r

,
m~nt services I n 19 /'s this Act was aw'ndcJ to authorize annual assistance

j pur,ents 10 L a w anj And rson Cosnties in recogni* ion of the " peculiar fiscal
I pt Alems t f r-iscn of tho [[PM] cp rations and their s"ployees within

th ir t.o M i r i c-s . The CL RP wtll te located in Roane Cou ity ar.d Oak Ridge,
j while the CH 'P Pro jec t L'fice is Im atrd in An k rson Caunty and Oak Ridge.
; Stould con %ct of (klaP activit ie , within these localities give rise to

peculiar f i , cal prob ler , , which : htt te analogized to twulatise irpacts
upo i the IMalities, tho (c 4 nit y Act wo'lld prcride a rechanism ty which
t hJA nav re c u] nite thme impac t s which are unique to the localities in

which C6 s ac t i v i ties ar e con Lc t ed. LPD.1 will undertake discussiers with
Nat.e an! Arbrsen c 0 ant ic , concerr inj the tv+d for assistance pay-ents to
thcss localities EkDA will consi fer all IRA activitu s, includir] ChRP,
in these discussier.s, and its uit sie determination will provide such
n.itigation as f alls within the criteria of the Corrtunity Act. In the case
of the City of Oak Ri d e, fPLA esisting ccotract with Cak Ridge for
an istarte py ets will provi k a basis f v rnitigation of any special impacts

i Mic h may arise as a result of ilM cctivities, including CRDRO. */ The
'

ex is tir,g c ontract prcvides a rethanis"1 for increasing assistance lay-ents if
- actual in ac ts f rom (RDi activities shuald cause fiscal irspacts Lpon the

-

~J City which recessitate an introas, in real prep *y ad valorem tu rates.
In that esnt , tn ' c er.t rac t f ormula ope rates such chat LEA would bear a
preportionate share of the fiscal tarden resulting in the tax rate increase
through in:reased m istance payrents. In addition, the amount of assistance

, may te turther adjusted :aen, in its discretion. ERDA determines that
'- adJitional a ssistance is required to enable tre City to raintain school and

other runicipal services at a level which will not impede the recruitment

c' or retention of persn,nel essential to the atomic energ/ program. Finally,
in rakine its recorwndatinns to Ccr;ress as to the need for assistance
paynents to the City Leyend the statutory espiration date in 1979 ERDA
will consider and take all ERDA activities, including CRBkP, into account.

q
-*/ See 5.1378 and H,d.5698: Assistance payments to Anderson County and

Roane Ccunty, Tennafsec, Hearing bef ore the Subcocriittee on Comunities,
Joint Conrnittee on Atomir. Energy, 94 Cong. ,1st Sess. May 9,1975, pp. 393-400.
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L sure 4 E r t 1 < . m. 4

SECCNDARf E'erLCM NT CCNSIDEum d

The Project's analysis of secordary em;'loy' ent nrra*e1 t y cr ns t ruc tion IA: t 1

el v .cntworkers conclus tnat the e will t *f n > r. e c. .. r a l e- +tu Jiry +
* t' a e=1 ting tra.!e il l A:t . :l' it I ! ;)' " wpgererated. This t encinino is to el n an analysis , ,

i ct area can
- -

sector. It shows that **e existing tr sctcr et
adewately at ;rt, the solLT of tra M re sal tir fi m e, lit re, cf IN /,'. :4' 6 ', i , ;r" 'a r : :nt'

* < rg ny4

inmoving constra: tion acriers wit o t i r c r e a s i r g U ,. ' t'," - levels.

This analysis is b ased on e ma-iraticn c f e= i: tir a seasc n si viriation
in sales in e.3;'1 c f t he ir; n' co,nties arl the rel.,tive til- cf tn ir-rr ue

r6ers as A ,,o il 'u 1: 11rair1 t a les.caused t'y inr'a i r ; c m s tro.:t i t a a

~ nly vu latien et ur wit- .u t si-ilar r s ti . .,-; p .L -v Ut4i1 r '
i' ' c' 1The tasic tenet is that "

, tail Sai< t ') tv e <is t in j v.ir l a t i c n
y ; , . , ,,1in e p'cj ent. 75 a 'all increa # EPd m al " i a t i .afluctuatice s ,

" darin1 t he pert uJ c t c ons t rw. tico C 'tv l ', , 4 ;. , I ".v , +' H i"h ' Nit h _p y g.L t p Lt .:)would have no effect cr) set or Ja rj e'.plcf .

.

-[W c rif t _ic a' And , $ 1 % ,'; . ,n o $ 17,1 < $ ,c $ t o ,. 34,. 5 16,032,8 3 ', r,H ,2c]i

Table ) Retail t r 3 de vnlo e in 1974 in the i v st counties and
the associated t,tal ircnthly variaticrs in sales. An c' = 9 /? ',14, r - ) g; r 933 cq,C K 1 1 C6,9 76,' ',3 31,96.5f o

40,75' ' ') 3, y, .M) 2 ,P's ? , r, ; 4,47, na i gy ,Table 2 The estimatt i -anthl y cw r iit ures of in aving cor.struction loa: m

workers In the ''pd;t counties

i nthly ei orditures

_77,7],na) (.,*,).. a 5,4t?. ') R , ' r, >. f,10 --3,113 3 'kaare
~ ~' ~ ---

-

Table 3 The relat$ ws91p t{ tween F =

of werk ers anj nor:;al variatitos of sales a each c. Tc'ai $1,?il,>2.1,r J #, ; t ,194,416 $ E , , F r , ,, ) :j $] 3 5,0);,c ;j 3 ;g ,4 q ,gy,,
the inp u t cosnties.

The results of this aralysis leaJ to the ccmr1 ' 'on that no s nt reiry ec ;J or-
ment will occur (Le to the Crnstractico force tun their te".arary 1~ mtt on

the trade sector is v ell within the variation now being eqerienced.

..j j
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Enclosure 4

Enclosure 5

TaS!* '

TVA IN-LIEU-OF-TAX FAYM Ni$

I ST !*'s TI r ! Ta!! 'ist * %IT Y v'R! AT!t

The T S c ues several incorrect statements and inferences regarding
I s r, , ,, > 'Ja , L CO J kJ ? (n JEj._Tfh ~ 5[ E. _. TV;'s in-lieu-of-tax payments. The third fall paragraph on page 5-16.

incorrectly presus tha t the TVA Act authorizes TVA to make in-lieu-of-
ASE C IMl '.' ' I TH _IN ' q CO .iW TJ 01_ O3 m tax paye">nts to certain of the local governments in th2 vicinity of theE

A _T_i n 'iNE C ^ .5!P ? 7 Q1Yi AR
While Src ticn 13 of the TVA Act does provide for payments in lie of taxe5
to t? p ad directly tc states and count ies, it also descritas the basisI s t r ate i :'e rbly R t ail ples_ f or n d ir ; such Ir* "nts. Sec t ion 13 does nat prov f Je for payments to be7

A ve r g.. los nin t n Eigh_ ?_* p t h maa to ."nj local 9 werrerents other han counties, and it only authorizes(c ,
,

TVA to c4 e tax replace.ent payments to counties on (a) power property$207,167 $174,020 $?73,4t0 acquired t y TVA (and timed as such prior to the time of acquisition) and
,, ers

operated t y T"A, and (b) the portion of reservoir lands allocated by TVA toUa 672 NJ 564,4R] h8 I .N 3 pewr c;~ ra '. f or s . Since the Clirch River site does not fall within either
of thee categries, there is no basis for TVA to make in-lieu-of-tax pay-ty4 15 ),t Da 134,CM 210,672 rents to P m County, 't.e proposed location of the ;flant. However, Sectice 13
d 3es a :thorize TM to mne in-lieu-of-tax paynerts to states in which theRm 361,7JJ 203,4Ca 476,734
pwr @rratms of the Corporation are carried on. The payments to each
state are based on (1) the gross pr ceeds f rom TVA's power sales withiri theo

stato, and (2) the !mok value of iVA's power property within the state. Thus,*Pased in es t n a ted annual p < roll of $16,5 3],003 ta ir.moviry wr kers in the peak ytar. If at som time in the future TVA should purchase the CR3RP as pAer property,
then the State cf Tennes;,e;'s share of TVA's in-lieu-of-tax payments may
be inu eved by virtue of a resultant increase in th booir value of power
property in Tennessee.

_15_7 : A T! J _F % T ot Y E XN L D ii. RE S__O_f _ _WN_ _f R_S(1 71% _ ,
_ .

PresumabTy, one or t.oth of those ar;encies (ERDA or TVA) could10 14;rf SE Cf 03 V W!ATI M '; Cn 9P dCT Com 5 make som form of in-lieu-of-tax payment to the local area as
compensation for burdens imposed over benefits received by theSea s m.d Va ri a t i m red N 3 Petail E c*nd 'nes peak V.mth E n enditur'
area from this project,

in Petail sale Of Inmovinj Warkers As a r'e rc ent Of
~ _(F r_om _TQ lL_ _jFrom Talg Seasona, VariationCo es As indicated above, there is no basis for TVA tu make such in-lieu-of-tax

payu nts to the local area, since the TVA Act explicitly provides for the
m 9 r s 'm $ 4,M8,20 $ 273,460 4.7% in-lieu-of-tax payments that are to be rade, and it does not authorize TVA

at its dtscretion to make any other payments of this type.
Knm h ,903,5GO 887,04J 2.3

t oo i e 1,630,030 210,67? 12.9

F ura 3,110,04J 476,784 15.3
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Mr. staphen H. horris
Page 2
Jae 1, 1976

T /a CaSI ~1enneSSeem .

2J _3
qp CSVSIOpmSn t D. tr ct3 ,

iS i
./ 1SiO Leo Avysa &ce v 'a Tarressee 3 79'S $75-974-2355'

Although the I rgesed cons t ruct ion will apparently avoid the
locations of tnese thre atened plant los ulat ic.n s o f wh icn we are

__

h*aware, we feel that the presence of tr.ese stanificant rcrulations g

should Le noted and measures tak en to further assure their pro- June 16 1976 ,\

j a q% s #h4-
taction. -

1 Sincerely,
- Mr Paul H L eac h

ehNRC Environmental Project vanapr o
Ot'ne of Nuclear Feactor Ri gulation / 'a

,

US Nuclear Regulatory Comrrission +Walter L. Criley
Washington, CC N .,

x_ ,,6nf
-- T ca r M r Learh

W.f/dh
SUBJECT Chnt h Re.er B reeder Feacter Plant, Docket No. 50-537

_ ces Mike Countess
Reu Borur . When the E ast T ennessee Develepment District submitted comments earlier

on the U $ Nuclear Regulatury Commission's draf t environmental
staternent related to const ruc ting the C| inch Riv er Breeder Reat:tcr,
we indicated ^* would be having meet,ngs with public of ficials to

.
d scuss the project further.

k
- These meetmgs new have been held There have been meetmgs too between

E T DD .J C R hRP staff s and the ETDD staff has reviewed " Amendmerit 6"
f r on-. 'ro,ect Management Corp 3 rat on Our focus is a^d has Leen solely
o'i the sci ia-economic impact of the breedtr,

The following suiomarizes the major views preser,te J by local of ficiais
,,

and others
,

The overriding cor.cern of the local offic.iais from the count vis e ar e-ted to.

-~ feel the impact is the motter of f anar.cing the sers it es anticipated fcr
- handling the needs of an additional 3000 pery>ns during the pean of

tc astructic.n.both capital as well as operating costs. We feel a closer Iwk
should t>e taken at the financial burdens ta t;e f aced by local governments

,
as a result of the project+

During a meeting with pro!ect off.cials. Ross ''Cauley , assistant mana9 r
for administration 'or E RD A-CR Operations. sa d E P DA would 'e w m ng
to rev iew and ccmment up;n arpla atmns ard pro;ec t 6. rnposa t s f rcr, local

9 ;v ernment s for 5erN tc es be'ng (Orlstruc ted. added 10 or empro w ed Lion.
In whlCh the breeder was d md|Or f a(tor and , if nt?tes sa ry . [,8 C 43e a

- -

s suppo rti v e statement We urge that this commitment, whic h was made
'

s ertally. t>e put in writmg

- -
Ub - % vthyu

Y) $ 9
_m

f
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M r . Paul H Leach
Vr Paul H Leac h Page 3
Page 2 June 16,1976
;ure 16 1976

resources, ARC and others will be glad to work with IRDA, PMC and
L TDD and indis k1oal prisastiuns withm the District also are soncerned .

# # Y" ' " " " bN
with the empact of lar ge n.amters of construction workers living in mobde ne Nn Nce Neny Wou mst ey aN
hemes near the CRBRP site. A s I am si.ce you are aware, molele home most intensively snvolved) would agree also.
residents do not pay taxes as hee owners do the' hi!e homes are taxed
as v ehicles. Theref are, the burcen for new clessrca,rr . -mobde or otherwise- The East Tennessee Development District also believes detailed information'
and the costs of education which is largely supported by the property ta= relating to the socio- nomic figures projected in Amendment 6, should
wi!! have Imle effect in ofhettrog those costs. Also, although mobile homes be provided to the Distra t and cther similar agencies such as the East
are being used more of ten to meet the h0usino needs of District families Tennessee Human Resource Agency upon request. We beheve the
they bas e not t.een used in large concentrations. The City of Oak Ridge guarantee that th.is will be done should be made in writing. The informa-.

excludes them at teg-ther . To h. use this segmen of tne construction force to n is needed to do local and regional planning so that, indeed, there
effettively and with minimum ad erse epa t v.ill require one or more the maximum, beneficial impact on the area that all of us would hke to
large state, we tt -dev eioped mutule hume " par ks" w.th all the support see occur.
ser% ices, a diff nu;t accomp415hment in counties that have strenuously
reusted any form of zorung cr other land use controls. The problems of The District also has received a letter from Phillip Ray Duncan, mayor
irutial cap;talizatton of such a de opmer t and amortization of the of Lake City. outlining reasons why he feels the CRBRP will affect the
irsv estment .n a short period of time is one that may preclude development Town of Lake City, which is located in Anderson County. (Lake City
by private enterprise of a quality recessary to assure long-term benefits has been omitted from the study crea.) Spencer D. Ralston, executive
to the community We would like to see consideration gn en tc the des efep- director of the East Tennessee Health Improvement Cr incil, also has
rrent c t such s.tes by c.ther loc.11 ge' ernments or loca| non-profit housing written that he feels additional medical servKes, that have not been taken
organizat:ons. possibly un land now owned by TVA or E RDA into consideration, will be needed. T he.ir letters 9re attached.

We Icok to ERDA as the agency responsible for the breeder to develop We al o are attaching staff memoranda summarizing issues discussed at
alternatives that well ensure that their workers and those of the contrxturs the pubhc meetings.

t are weil heused while the'/ are here and that the District is net left with
m40r scars. phy sKally or economically. Sincerely,

we also enwurage all CRBRP agencies to participate in pans for the
'

cispersal of CRSRP constructan employees in apartments and houses u

thraughout the area . We must work together ta a uid majer concentrauons ]gpg gAe-
that rnav result in mass atandonment or undue concentrations of vacanoes Executive Director
at the end of the construction period .

_

tg
[, E TDD is concerned as we h,sw e 34.d that an estimated 40 percent of the

temporary work force will t<e inmigrants, in hght of the 16 to 18 plus cc Judge C. Howard Bozeman, Knox County
percent unemplovment rates prevaihng in Ander son and ad;oining counties Mr. Albert B. Slusher, County Administrator, Anderson County
(outs.de of Cak R.dge) . ETDD staff has requested of ERDA that far more Judge William Russell, Loudon County
than croir.ary efforts be made to recruit, train, and hare persons in the Judge S. Wallace Brewer, Roarse County
repon now unemoyed This request, I think, is strengthened by the Judge J. D. McCartt, Morgan County
costence of Training and Technology (TAT) in Oak Ricge which has Mayor Randy Tyree, Knoxville
provided hijnly %.crialized industr'al l'aining es en though previding Mayor B yron Hale, Clintona

N a signif;canit y inc r eased cpportunity fa out-migration of those trained May r Phillip Ray Duncan, Lake City
has a s.gnificant and benef o.zal impact on the hxal ecor my . We reahre Mayor Douglas Boardman, Norrisg~-
that ina.at.ng and carry mg trirough such a training /cmploymert program a y" , . Essell, Oak Ridge
is a coficult task at best, in sciving early and intensive coordination with ay r Pete Johnson. Cliver Springs
tradas and cra*s unions and governmental agencies at all levels as well Me,-r Tom Peeler, Creenback

b as a w tgerous outreach program in the ccmmunines ETDD and its%
I *

. l.
,-
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Joe""" " ' ''"" TOWN OF LAKE CITY ,
,

$* * I LAKE CITY. TENNESSEE _<

3s . % 1 ' *.
3776e

-

Mayor Joe D. L.royson. Lencir City
Mayor Eugene Larnbert. Loudon June 7, 1976
Mayor Roy Bledsoe. Phdadelphia "~
Mayor Mickey Bingham. O.41a te
Mayor hoy McNeal, A a r tbt rg
Mayor Morgan Co!! ins. Harria..in
Mayor James Henry K my ston
Mayor Paul E . Layne. Rockwumi
Mr. Jack Ra,ns. Ar.derson Coumy Regwool Planrung Commission Ms. GeorgiantrVine s
Mr. J Leo Waters. Cimton Regional Planning Commission Project Review Directe
Mr. Harry L. Watts. Lake City Munic: pal Plansong Commissien E o.s t Terees.q ke;opunt District
Mr. Richard Sowell, Norres Reyonal Plannmg Commission lh Q Lake Avenue
Mr. Lynn Noey. Cak Ridge Regional Planrung Commaswn Knoxville,_ Tennessee 37916
Mr. Don Celson. Vetropolitan Planning Cummission. Kn = . o le

O*UI ** ..b"^*
.j Mr. Lee Thompson. Lenoir City Regmnal Planning Cummission

,_
Mr. Henry Mitchell. L oudon Reg.unal Flannmg Cunmission The loww-=4 ' Lok e City,- Tenne s see, witn e it s letter, wishes
Mr . Den Caylon. Loudon County Regmnal Plann.ng rem m i s s i on to file o formal complaint against the Clinr ei River Breeder Reactor

'd Mr. Floyd E . Freytag. Morgan Cm nty Pegional Planrung Commission Plant's Enviu.amental Report and Nuclear Rt gulato ry Commis sion' .
M r . Robert Ky ker , Harrimon Regional Planning Corr..o ssion Draf t Enyi ronmentnl 5totennt.
Mr. Maitland H Baker k'ngston Regional Pf anning Commission.

Mr. Walter Russell. Roane County Fegiunar Plannmg Commission The Town of Lck City is nine miles Nerth of Clinton and has one

CI Mr. Ar"-t McNelly. Rockwoud Regional Plannmg Commission of the busiest interchanges from I 75. Our Town is located on U.S.
25 W route which is a direT1 route to Clinton and Hwy 61 to Gok Ridge,

- Mr ergc 3rummett. Tenrx>see State Clear inghcuse over which workers from odjoining counties; Scott, Campbeil, and Clai-
( )

Mr. E . W . Christopherson. Batelle Paafic N W Labs bo rne m - to t ommu te to ond from Oak Ridge,
Mr.E.H Lesesne, Director of Water Management P:anrung. Tennessee
Valley Authority The Town of Lake City f eels that a portion of the t unorary work.

Mr. Mike But|er, Project Vanagoent Curporatmn era empacted to move into the County will find houses and troller spaces
Mr. John Mayes. Tennessee Stae Plannmg Of f ce in our nreo due to the opening of the new Norris Dom State Park, the
Mr. Cordon Acuff. East Tennessee Human Resource Agency Pork has many f acility advantages such as fishing, boa ting, and comping,

r . Spen cer D . Ral stun . East Tennessee Health impresement Counch
d " ike City feels that having a dentist and the second

of only two hos als in the county, with three doctor s and o comp,'Me
staf f of traineo qualified personnel, this will intice workers to L cote

3 in ou r crea.
(.

We bove the third lcrgest high school in the county and this too
g| will have o bearing on workers concerned with the eAcation of their

_my children.
C3

' J Our Town has three full-time firemen, two fire trucks, six full-
F T time policemen, two patrol cors, complete water and sewer facilities,
g% ">) four full-time garboge employees with once a week pic.k up, five full-

-~

time street employees, and two recreation porks. We feel we will be
1_ i oisle to furnish necessary needs for permorent or temporary workers.

N a

p a
r

b
'

t
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L:.? mnm_________.__ _ _ _ _ _ _

Ms. Geo rgiano Vine s Pog. June 7, 1976'

Wf. ''7c ,= T T=NN=ss== 2I=Jiz,T:: :
e . .. , as .. . o n. .n *w ea m

PI.4mNING COTJNCII.INC.?

e ' p 2m t.. e
" ' ' Ae m-o ,.. rN m <*aw.en vM 2443

feel <e will be ( g7In addition to the above mention.J, and in a wary, we
able to furnish the reed s and ovuilcbility for roads, housing, schools,
public safety, water and sewer, and health te provide living conditior.s 4

in our oreo.
.

"*
_. I feel and urge strong reconciliation in that our crea be included *

: in the CRERP Ervironesntal Impact Statement. Mr. John Anderson
Executive Director
East Tennessea Development District

.. gg, yY' 1810 Lake Avenue
,/ d [/ Knoxville, TN 37916

C 'Q"*0*s

Phillip Roy uncan
I # - Subject: Clinch Rives Breeder Reactor Project

_
The staf f of the East Tennessee lieslth Improvement Council, Inc. has
reviewed the health-related portions of the subject project. It appears
"f rom the large number of'new employees and their-families that will be
moving into the area,especially between the years .1978 to.1983-that
-additional redical services will be needed in. the area .at least on a.
temporary basis. Therefore, it appears that the project will have.a
definite impact on the medical services of the are. The local comm a tties
tnvolved will have to plan for the services and will have the financial
burden of providing these services.

The' Oak Ridge Hospital of the l'nited Methodist Church is presently
adding 27 beds just to meet the current demands of the area. By 1980
the addicional citizace of the area will put an increasing demand both

-J -on inpatient beds and on outpatient services.
.

~ lt is the opinion of the East Tennessee llealth Improvement Council, Inc. .t

-O that the Clinch R.1ver Eraeder Reactor Project should take into account
- the above problems of the local community. .

'
Please coatect me or John Schliesser of our staf f if you have any

.

questions in regard to our comrents.

- Sine- 4

-c

L
Spene r D. Ralston
Eaecu ive Director

SDR/dn

cc: Dorothy billiams
Georgianna Vines

I .)

C *fa W CE COveetMENSvt MEatrH PL A NNeN0

- . . . .. .. - . m.

_ .- ~ .- . . . - . . - ..., _

b )
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APPENDIX B

TENNES:,EE WILDLIFE RESOURCES COMMISSION
PROCLAMATION

ENDANGERED OR THREATENED SPECIES

I'u r r.u an t to t he : ut horit 7 T. rant ed by Tenne r. c c Code it.n n t a t e d .
' .111d 11 % r.currt Ce n.im.ienSecticr $1-9'S am! L1-X 7, tLe Tcrner

'

,

dc- 1.< r t i As la:. t! f ci! 1 f r. c nre. to L' e n ..' . p e : c a c' r ' ', r e a t s l
.

r y c L' u.Sject to the r e .: a l a t i aa 4.e r e i:t p;- idcJ. ':J i d rer.u lat i c : ,
chall Ltcc: c c f f ec t ive L i ): t y d.,y s frc:, this date.

SECTI;:i I . r?"' .' . r:171 D P T:' ' D ' T r i t's''"

TISM

1:::D Y T! I ''D

1.a k e '' t u r r,e e n ' *ccr 4.
' ' >

Chio r!.er : clite ne .~r 7: sri >- w
(fr. I N ;.i:1, C- Nr' ..J.
Fentrc.. T. . t+ Ce .. tics)

~ , : ! = r. - Fw iul- e ," . ( ~ r. F. alb ? i:. :)Lartcn''. '
r

E J pr .Eput f h cr ', L ru .

Yellcci! b ca No t a ' ;c j'E . v . i''

Snail L1rtet FcrMc (In: ic- .:) c ia

T!U t- 3

E7Q --.a l a ' ' f ! .:Silve rj cc.i ?:f n cv
Sie er Et t.b 1 1, . .f- cW

C e. - 1-
_ _ cLlue Sither '

i
Y, d i c . N:t c: (cf. " h i .'c 1 :w: - 5 )

Freck1 tic 11y . sten K. rr , f

S la c tic.. t e r ra r t e r Ethrcc - Arrn : ;-f
,

dald. t e r 11 t t r E. ci:' ' '
.

Tris;et I'arter E. tr e !''

Du F yt ail !arter E. (Cc' 1:c- ) rp.'

Co r; c r c!.c c.k L' :r t e r E. c;- (~;' T- n . a! ~}.

Len .t d I'ar t c r li rc ~ n:'.' ' ''

f-!,- sr . r P. (J. :) p'
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APPENDIX C
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March 12, 1975 ;

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

,7, ,, , _ - -
'_ ._ _K

__

t'r E. H L c. n e u n e ._ _ _ _ _

Directcr, aer control Planning Divi.sion -

'l e nn e s s e e '.s lic, Authority "

445 Ev nc r tida; ' CC - ~ [ - _~
Knoxville, T:. 37002 - _ _ . _

. . _ . _ _ ._.

Dear l'r. Lc;enne: b"
;- __ _

t -_ r . _ . _ _

I have r e v i e ,. e d the report submitted !y Ur. Gerald .--
F. Schroedl rela;'n- t th- archaeological .aork done
in the area cf the C' inch Rive- Liquid "ctal Fast
Creeder Ecactor Facility and ccnsider this work to be
of excellent quality.

Dr. SchrouJ1'< survey, judging by his reecrt, was
very thr aufh onc! tro;c,ht to light r iny interesting
archaeological and historlc sites. I!is proposal to
test the village crea near the mound and the shell midden
should provida valuable information en the Woodland
and Arch;ic culture p ricds in the Clinch -iver area.

The Tennessee Valley Authority is to h. corr. ended
for its interest and excellent support of the above
archaeolcr,iccl research.

T.V.A. has ;.roperly considered all archaeclogical
ren7erces and has in my entir.ation asserted the proper
mttigation. The results of the report and studies have
shown that there are no cites worthy for ncmination to
the !!ation21 Registry.

If vou should h.' m further quest ions or wsuld
ids a:c!!tional cam.ents, please do not husttate to
call a

Sincerely yours,

Jyf yj C L e/ m'7 W\ p ,

9 9

d) L foseph L. Benthall g". _ m.

20,1Director and State
'

, , ,

9 n '. c .I !, f (d, 4
Archaeologist

.
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SFATE of itN485stiy,

[,i TE"NESSEE HISTORICAL COMMISSION
,L 00 SEComo AVEhvE. NORT.W/g'> rau o

TEN =it1EE umah ASHviuE
t

4.. ; r., m,

u -u~ cec
..Ener.E.-..

o...., May 1, 1975
s.. w + .. ... o.a.,

Mr. Edward H. Lesesne
Director of Water Control Planning
Tennessee Valley Authority
448 Evans Building
Knoxville, Tennessee 37902

Decr Mr. Lesesne:

This will acknowledge receipt of the report submitted by Dr.
Gerald F. Schroedl en Historic Sites Reconnaissance in the
Clinch River Breeder Reactor Plant Area.

We have reviewed this report and based on the inforration con-
tained therein conclude that no structures of historical sig-
nificance recain in the area. It is cbvious that exhaustive
efforts were put forth to rake the report as coglete as possible,
and the results reveal that no properties eligible for entry in
the Naticnal Register of Historic Places exist.

If I can be of further help, please let me know.

Sincer y,

_

Lawrence C. Henry

LCH/HLH/II

_ . , _ , o
t i t U :_ L

7 '., ---Q " )}pf

i LU L a 't



APPENDIX D

ENVIRON" ENTAL rerECTS OF THE CRSRP FUEL CYCLE AND
TRANSPORM.10N OF RADI0 ACTIVE MATERI ALS

1. INTRODUCTION

In contrast to light water reactors (LWRs), a fast brWa reactor produces fissile fuel
fron fertile fuel at a rate higher than the original fissile fuel is expended in the produc-
tion of therral energy. The fissile fuel thus produced can be used in a reactor af ter it is
separated from the discharged spent fuel and appropriately processed. The various fuel cycle
steps involved are described in detail for a generic LMFBR in the Prcposed Final Environ-
rental Statement on the LMFER Progran.1 A simplified schematic diagram of the fuel cycle
for the proposed LMF6R demonstration plant is shown in Figure 1.

The initial feed materials would consist of plutonium (obtained from the reprocessing of
light water reactor fuels) and depleted uranium (which is a by-product from the enrichment
of the U-235 content of natural uranium). The plutonium would be converted to an oxide
(Pu0;) at c reprocessing plant while the uranium, as the hexafluoride (UFe), would be con-
verted to an oxide (UO;) at a fuel fabrication plant. Subsequently, at the fuel fabrication
plant, plut:nium dioxide and uranium dioxide would be corbined and fabricated into fast
breeder mixed-oxide fuel f or seed assembly core components and uranium dioxide would be
fabricated into asserblies for :xial and radial blanket components of the reactor.

Af ter exposure il the reactor, the irradiated fuel and blanket corporents would be stored
at the reactor f ar a specified time. This pernits jecay of the shorter-lived fission
products and redJces the corponent's decay heat generation rates. Subsequently, they would
be shipped in shielded casks to a reprocessing plant where the plutonium, uranium and

~80% 00 y

UO2 (NATURAL 04 DEPLETED) ~70% PuO2
FUEL F ABRICATION CRBRP

PuO SPENT FUEL2

PuO2

PLUTONIUM STORAGE F EPROCESSING

JO FISSION PRODUCTS
2

WAST E
STOHAGE

CRBRP FUEL CYCLE ,,

JFigure 1 '
.
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fission products would be chemically separated. The separated fission products would be ship- 2-_
ped cc a Federal waste-storage facility, and the plutonium recycled as fuel. The recovered --

uranium would either be stored or recycled into the mixed oxide or blanket UOz Depleted T
uranium from enrichment facilities would be used as make-up for the uranium that is eithcr '

conver ted to plutonium in the reactor, lost as scrap in the fuel cycle process steps Or E-
stored for later disposition.

]_

An analysis of the predicted environmental impact from the fuel cycle associated wi th the -

CRERP and the transport of radioactive materials between the supporting f acilities is pro-
--

vided in the following discussion. This analysis is based on the quantities of materials {{required in a fuel cycle to maintain the CRBRP's operation. --

-r
The initial core loading will consist of approxin.ately 6.5 metric tons (MT) of uranium and si
plutonium in the form of sintered mixed-oxide pellets of Pu0 and UO ercapsulated in sealed2 2
stainless steel tubing (rods) which are formed into assemblies. Each of the 193 fuel sub-
assemblies in the reactor core (10C inner core zone assemblies and 90 outer core zone assem-
blies) will contain 217 fuel rods. Plutonium enrichment will be 18.7 weight percent in the

_

inner core zone and 27.1 weight percent in the outee zone of the first core. In future cores,
the plutonium enrichnent will be 22 weight percent in the inner core zone and 32 weight per-
cent in the outer zones. With equilibrium loading, the reactor co"e would contain 1.7 MT

,

y
of plutonium, and 1.s MT of uranium, r

An additional 21.7 MT of depleted uranium will be committed in the radial and axial blankets. -

-

The radial blankets, consisting of 150 assemblies each containing 61 rods, will contain 16.3
_

MT of depleted uranium. The two axial blankets, which are an integral part of the fuel core,
,

G
will each contain 2.7 MT of depleted uranium.

During operation of the reactor, the irradiated fuel will become poisoned with fissitn pro-
ducts and fresh (unirradiated) fuel will be required. An estimated 2,300 fue assemblies and
850 radial blanket assemblies would be used during the 30-year life of the plant. The total i

requirements of the plant during its life could be as high as 20 MT of plutonium and 210 MT
of uranium. -

_

The applicant stated in the Environmental Report (ER Sect. 3.8) that the first five rs
of plant operation would be carried out in a pre-equilibrium node, while the balanc the ;_
plant operating life (25 years) uouid be ca-ried out in an equilibrium mode. Notable dif-
ferences between the two ope .ional modes are indicated in Table 1. The quantities of
materials and the material shipments for the CRBRP fuel cycle would be maximal during pre-
equilibrium operation; however, the burnup of assemblies will be substantially less during |

the pre-equilibriun mode. Ihe staff has therefore based its evaluation on the equilibriun
mode with burnups of 100,000 megawatt-days per tonne except for transportation evaluation _

which is based on the pre-equilibrium mode with its greater transport requirements. The
higher burnup equilibrium mode was selected for the balance of the evaluation because it is g
expected to h3ve a greater radiological impact.

=

-

. .

TABLE 1

NOTABLE DIFFERENCES BETWEEN CPERP OPERATIONAL MODES
-

Pre-equilibrium E_ga i l i b ri u_2 {
(5 years) (25 years)

New Fuel Assemblies replaced /yr 102 E6

Weight of Assemblies (tons) 26.3 17.0
'

Nurber of Fuel Assembly Shipments /yr 51 33

N;nber of Spent Fuel Assembly Shipments /yr 25.5 8 =

Nurber of Radial Blar.ket Assembly Shipments /yr 1.4 3

,

! '
.

Y _gx_ J {- ' Qf
_ ,

z | / L ,_ - -
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Mining and nill;ng operations for the CRBRP fuel cycle are unnecessary sine? the feed rde-
rials o"' ployed sould te by-products of the existing LWR fuel cycle. Otherwise, the related
transportation steps are similar to those encountered in the LWR fuel cycle.' These include
shipments of fuel feed raterials (such as UF.- and UOc) and irradiated raterial (such as s;ent
fuel, Pu0, recovered in reprocessing spent fuel, and wastes from fuel f abricatien, the reac-
tor and rbprocessing plants). Such shipments will normally be nade by truck with appropriate
restrictions regarding shipping cnnditions. Wnere heavy packages are involved (e.g., a
spent fuel cask neighinq about 75 tons), shipments will te made by rail or truck. Since
transportation has no intrinsic capacity factor in the same sense as a fixed facility, the
transport 3ticn requirements in support of the CRERP fuel cycle are discussed in ter~s of the
annual pre-eauilibriun fuel requirerents.

2. EWIPOWENTM CONSIDEPA rIONS

a. Fuel S cle Inacts

The envircrnental inpact f rcr; the fuel cycle facilities supcorting the CRBRP was estab-
lished by utilizing infor ation and data cn fuel cycle irracts presented in references
I through 7 Peferences 8 and 9 were used for estimating reprocessing and waste radic-
active source ter-s. A gereral analysis cf the predicted environrectal impacts result-
ing fro the utilizaticn and related shiprents of F3terials in an annual fuel cycle for

1000-N e LPFE; is discussed in reference 1. This analysis is based on the quantitiescne
of r Merials required to raintain the CRERP in operation annually, as repcrted in the
ER. Althcugh the staff used tne LMFER general analysis for overall guidance, specific
reliar ce ,,as placed on the staff's own analyses as found in references 2, 3, 4, and i.
Refererce 5 was used only in tne sense that, excepting safeguards review, the staff has
cc~pleted its environ ental rpact analysis Cf the Recycle Fuels Plant which was used as
a model for estinating impacts frcm mixed oxide fuel fabrication for the CRERP. These
i" pacts are su mariced in Table "

The staf f is awe that ER% is ;larning a hot pilot plant at CRNL to be operational
about I ME, with cap 3bility fcr reprocessing cotn FFTF and CRE;P fuel. Eesides beirj
able to reprocess inis f ast reactor fuel, tne olant would demonstrate the tecnrology to
te used in future pr:ductice facilities for tre sa~e type of fuel. Sore of the fuel
cycle impacts, such 3s trose fre- transportaticn, would therebj te reduced. Our esti-
mies fcr releases hue been corserV3tively Lased on expected CDeratiCn of the hot pilot
lant with partially reduced effectiveness of the e^;iprent being demonstrated ratherF

than its evpected, later i7 roved perfor"3nce in a producticn facility.

ibe a~oun t o f land an d .3 ter u ti 3,. .ed by + he (+:"orting fuel c ale facilities is incen-
sequen tia1 w .en cor pare d7 so eno re m irerents of the wwe q a /+ Th- 18.3 acres of land

w *

r -

cornitted for the fue,i oce il ties aro less than 2 of the land connitted for the
power plant. The daily cater distnarge of'10' callon- via ;+n; air and 8.8 x 10' 93llCGSto water bodies for the fuel cycle arounu to a rcxira ) cf thn- water releasedr s.-

f rom the power plant heat dissipatico sys te"'s.

Fossil f uel requirerents, in the forr of electrical eergy or esuivalent coal in support
of the CRERP fuel cycle oculd be 3.97 x 10' W-hr/yr or 1.44 x 10 ' MT/yr, respectivelf.
Thes. values are equivalent to 0.2 ~ cf the CRERP cutput er to tre use of 0.7 W e by a
coal-fired power plant.

Liquid 2nd airborne non-r3diological chemical ef fluent releases f rom the discharge sys-
te a caring routine cperaticn cf tre fuel cycle facilities shcild result in ccrcentra-
tions that are only a fraction of the state and Federal stand 3rt

The ann;31 estimated doses from ionizing radiation r % Itirg +rc no mal operation of
the CRE;F fuel cycle facilities supportin1 the plant are given in Tables 3 and a
Average d1ses fror natural b3ckqround radiation, f allout f rom weapons testing (L ised on
1970 data), and medical uses (based on averale 1370 diagnostic use) are included for
perspective. The data show that yearly popJlation dDses due to creration of these
facilities wc;id add very little to the i pact of existing natural background and redi-
cal dases Eased on these data, the staff concludes that the resulting doses frcn the
radiatico fields due to fuel cycle facilities supportir,g the CRE;P would t:e well below
'axi um permissible concentrations (WC's) as set fcrth in 10 CF; Part 20, Wendix B,
nell within Federal Radiaticn Council guidelines, and not significant.

''h 9 ~/n) u t_ t

,



TABLE 2

SUMMARY OF ENVIRONMENTAL CONS!D: RATIONS FOR THE CRBRP FUEL uYCLE

Fuel Fabrication
Mixed 0xile Uranium Dloxide Waste

Natural Resource Use (CoreFuell (Blanket { Reprocessing Management Transportation Total

L_and (acres)
Temporarily Conraitted 3. 3 5.8 8.3 -- -- 17.4

UnJisturbed Arca 3. 0 5.3 7.4 -- -- 15.7
Disturbed Area 0. 3 0.5 0.9 -- -- 1.7

Permanently Committed -- -- 0.4 0.5 - 0.9
Total Land 3. 3 5.8 8.7 0.5 -- 18.3

Water (gallons / day)
2 2 3 4Discharged to air 4.0 x 10 8.8 x 10 8.7 x 10 390 -- 1.0 x 10
2 3 4 4Discharged to water bodies 2. 3 x 10 1.47 x 10 8.6 x 10 52 -- 8.8 x 10

.. j Discharged to gr ound -- -- -- 980 -- 980
2 3 3 #Total Water 6.3 x 10 2.35 x 10 63.9 x 10 t 120 -- 6.7 x 10 [

"

N!
Fossil Fuel

2 2 3 3Electrical Energy (MW-hrjyr ) 1.50 x 10 8.15 x 10 3.0 x 10 230 -- 4.2 x 10
I 2 3 3- Equivalent Coal (f1T/yr) 5.4 x 10 2.95 x 10 1.1 x 10 82 -- 1.5 x 10

C. _Ef fluents

Eftluents-Chemical ~

Atmog heric* (MT/yr)
50 -- 2.9 1.0 0.006 -- 3.9*

-3NO 2.6 x lo 0.8 4.4 ^ 006 -- 5.2
-3

.

Hy rocarbons - 7.6 x 10 3.6 x 10-3 0.004 -- 1.5 x 10 -2
-

-2'! CO -- 2 x 10 0.31 0.001 -- 0.33
2 Particulites -- 0.86 0.35 0.004 -- '2

HF 1.5 x 10-6 7.2 x 10 -- - - 7.2 x 10-4
-4

i NH 3.6 x 10-43 1.4 -- _- -- 1,4
P;)
(
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= TABLE 2 (Continued)
--

$ SUMMARY OF ENVIRONMENTAL CONSIDERATIONS FOR TiiE CRERP FULL CYCLE

-

Fuel Fabrication
Mixed Oxide Uranium D'Ioxide Waste

,

Effluents (Continued). _(Core fu g (Blank et C Repr_ccessing Management T ra nspor ta tion Total

4 Li_ quid (kilograms /yr)

_[ 50 0.6 -- 87 -- - 87
4-

NO 38 430 2n0 -- -- 668
3

1 Cl 0.17 - 40 -- -- 40

-

~.3 Na 43 -- 59 - - 102

i -- NH
1 4

-- 1400 -- - - 1400

F -- 580 -- -- -- 580? '

j CaF -- 3700 -- -- -- 3700
2

PO 8.0 16 1.35 -- -- 261 e-
4

. p
.. . . Radiological (Curies /yr)

A_tmosphe ric ?
'"-10 -9 -6"

Pu-236 4.2 x 10 -- 6.20 x 10 -- -- 7.40 x 10
-6 -5 -7 -5

Pu-238 4.2 x 10 -- 7.4 x 10 8x 10 -- 7.2 x 10
; Pu-239 1.7 x 10 -- 2.8 x 10 6.5 x 10-7 -- 1.5 x 10-6 -5 -5

- Pu-240 2.6 x 10-6 -- 4.2 x 10-5 1.9 x 10-6 -- 2.0 x 10 -5

- Pu-241 1.9 x 10-4 - 3.2 x 10-3 1.3 x 10-6 -- 2.2 x 10-3
-9 10-8 -- - 6.4 x 10

-7-

Pu-242 5.0 x 10 -- 8.: x
-5 -4 -4

_

Am-241 1.0 x 10-5 -- 1.6 x 10 4.9 x 10 -- 5.2 x 10
2 2'

H-3 -- -- 4.2 x 10 - -- 4.2 x 10 _ _

= , C-14 - -- 5.3 10-3 -- -- 5.3 x 10-3
4 4? '1 Kr-85 -- -- 1 7 x 10 -- -- 1. 7 x 10

F'l .')e

g g I-129 -- -- 0.004 -- -- 0.004

I-131 -- -- 0.0064 -- -- 0.0064
-5i Ru-103 -- - 0.0035 <10 -- 0.0035

f Ru-106 -- -- 0.014 <10-5 -- 0.014
'

h Particulate fission products -- -- 0.044 ? x 10 -- 0.044
-5

-

-' h sh - - ---ni--
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TACLE 2 (t'ontinued)

SUMMARY OF ENVIRONMENTAL LONSIDERATI0d5 FOR THE Ck3RP FUEL CYCLE

Fuei f ato ication -*

Mixed Ifx''Ide Uranium Dioxide Waste
P processing Management Transportation TotalEffluents 1 Con _tinued) (Coie fuell __.(Blanketl___ f

Radioloncal (curies /yr)

Li ui_dfl

Pu-236 8.1 x 10-10 -- -- - -- 8.1 x 10 10
-5 -5

Pu-233 2.6 x 10 -- -- - - 2.6 x 10
-5 -5

Pu-239 1.0 x 10 -- -- -- - 1.0 x 10
-5 --

Pu-240 1.6 x 10-5 -- -- -- - 1.6 x 10
Pu-241 1.2 x 10 -- -- -- -- 1.2 x 10-3~3

-8 -0
Pu-242 2.9 x 10 -- -- - -- 2.9 x 10

-Il -4 -4
-J U-234 5.2 x 10 2.1 x 10 -- - -- 2.1 x 10

-5 -5~' U-235 -- 2.5 x 10 -- - -- 2.5 x 10
-bb-236 -- 3.2 x 10 -- -- - 3.2 x 10 ?

U-233 5.8 x 10-II 1.9 x 10-3 -- -- - 1.9 x 10-3
m

(~ ~ Th-231 -- 2.5 x 10-5 -- -- -- 2.5 x 10 -5

Th-234 -- 1.9 x 10- 1.9 x 10-3' '
- -- --

m-241 4.2 x 10-6 -- -- -- -- 4.2 x 10-6
-3Pa-234 - 1.9 x 10 -- -- -- 1.9 x 10-3

7 7 10 10 6 10Thermal (Btu /yr) 2.2 x 10 4.6 x 10 2.1 x 10 3.3 x 10 5.0 x 10 5.4 x 10

*

Based upon con bustion of equivalent coal for power generation.

.J
,
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TABLE 3

COMPARISON OF MAXIM M INDIVIDUAL DOSES DUE TO NORMAL EFFLUENTS FROM THE
)'

CRBRP SUPPORTING FUEL CYCLE WITH CTHER SOURCES

Radiation Source Dose (millirers/ year)*

D
Fuel Fabrication Plant 0.17

CFuel Reprocessing Plant 0.04

d
Transportation (other than to and 10

from the CRSRP)

Storage of Radioactive Waste negligible

Other Sources o' Radiation

Natural Background 100*
C

Fallout 4'

Medical Use (diagnostic only) 72

Television 0.1

Nomalized for the CRBRP supporting fuel :ycle facilities for one year.a.

b. Bone dose.
c. 0.I. tract dose.
d. Total-body dose; value assumes exposure for 12 ninutes 3 50 mrem /hr.
e. External natural background for Eastern Tennessee.
f. 1970 average doses fran reference 12.

,3
- 7
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TABLE 4

ANNUAL POPULATION DOSFi DUE TO THE NORMAL EFFLUENTS FROM THE

CRSRP SUPPORTING FUEL CYCLE.( * )

Radiation Source Annual Dose (man-rems)a,c

Fuel Fabrication Plant 0. 7

Fuel Reprocessing Plant 15

Transportation (other than to and fron 0.5
the CRERP)

Storage of Radioactive Waste regligible

TOTAL 16

Other Sources of Radiation _
7Natural Background 2.1 x 10
5Fallout 8.4 x 10

7Medical Use (diagnostic only) 1.55 x 10
Television 2.1 x 10

_

NOr"311 red for the CRERP supporting fuel cycle; includes gaseousa.
and liquid effluents and direct radiation.

b. 1970 average doses taken from reference 12 for a U.S. population of
210,C00,000 people.

c. The ran-ren populaticn dose is the sur.n3 tion of individual doses among
the population and reflects dose i pact as a whole. The natural background
d o s Er of 21,000,000 man-ren, for exa ple, is accrued by 210,000,000 persons if
each receives a background dose of 0.10 ren per year.

, , o
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b. Transportation of Radicactive Materials in the Fuel Cycle

An analysis of the quantities of radioactive material and their transport requirements
to raintain the CPSRP during operation in the pre-equilibrium period was perforred by
the staff. The raterials considered in this analysis were divided into three cate-
gories: unirradiated fuel, raterials and assemblies; irradiated fuel; and irradiated
waste. Table 5 sumarizes the estirated material quantities that would be generated
and the nunber of shipments rade in the cperation of the CRERP fuel cycle.

Shipments of incoming and outgoing e dioactive material: to and from the CRERP will be
carried out by corrercial trucks anc railroads. As shown in Table 6, the staff esti-
rates that approximately 58 incoring shiprents and 46 outgoing shipments would be made
annually during pre-eq;ilibrium phase of operation. During equilibrium operation, the
estirate ' %mber of shiprents would decrease to approximately 46 incoming and 35 out-
going shipr.ents annually.

Protection of the public and transport workers from radiatico s ing shipment of radio-
active raterials is achieved by confor-ing to standards for package design and lading
control. Primary reliance fcr safety in transport of radioactive naterial is placed on
the packaging.'.I' The packaging i'ust meet apolicable Federal a!.d state regulatory
standards which provide th3t the packaging shall prevent the' loss or dispersal cf the
radioactive contents, retain shielding efficiency, assure nuclear criticality safety
and provide adequate he3t dissipation under both nornal conditions of transoort and
specified darrage test conditions (i.e., tre design basis accident). The contents of
the pack age rJ5t also be CDntrolled so th3t the standards for external radiation levels,
te cerature, pressure and containment are ret.12 ' ~

c. Envirerrental Ef fects of Transoortaticn to and from the CRERP

1. heat Load

The heat load per shipping container for all unirradiatea raterials (Table 5) is
expected to rave essentially no impact on the environrent. The te perature of the
cuter surf aces of these packages would be no higher than 5'F above the average
a+bient air te perature.

The design rate of release of heat to the air fron casks designed to transport
irradiated raterials would be about 26 kW, or about 90,000 BTU /hr.lC This rate
can be compared with the rate at which waste heat is released from a 100-hp truck
engine operatirg at full power, about 50 kW or 180,000 STU/hr. With the cask
coolant syster operating nor ally, the temperature of the cask surface would te
less than 50^F above a+bient temperature; in any case, the temperature of acces-
sible cask surf ace would not exceed 180 F in acccrdance with regulations.15
Eecause the a~ cat of heat would be small and would be released over tre entire
transportation rcJte, no appreciable effect cn the environment would result.

2. Traffic Density

The projected nurber of ar.noal shiprents of each type of package is tabulated in
Table 6. The traffic would be over public roads via truck for unirradiated ship-
rents and the nrter of these shiprents would be very s~all compared with norrally
expected traffic density. Irradiated material shipments by rail would require an
average of about 33 railroad car shipments per year. Tre empty casks would te
returned to the CRERP. The weight of the spent fuel in the loaded cask would con-
stitute only about 21 of the total weight of 'he loadad casks. Eecause the cask
being returned erpty weighs almost as much a ' cask loaded with irradiated
assemblies, the weight and number of shipments 'pty casks must be ccnsidered in
assessing the innact on the envircreent of the sh., og of irradiated fuel. Shin-

cing irradiated assemblies would therefore involve about ub rail-car shipments,
including return shiprents of the cask. The total number of shipments would te too
small to have any reasurable ef fect on the envf ronraent as a result of increase in
traffic densit/.

- ; - ~* ~
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TABLE 5 - A SUMMARY OF MATERIALS AND QUANTITIES SHIPPED FOR THE CRERP

Quantity Quantity No. of Heat Est. Avg. No. Est. Avg.
Shipped , Shipped Packages Generation Activity of Shipping

Mode of Per year Per Package, Per Rate Per Per Package Shipments Distance *b Shipmentg
4Type of Shipment Transport (kg) _M g ) Vehicle _ Package (W) (Ci) Per Year _ niles) Destination(

Unirradiated Material
UF Truck 12,437 8,604 1 3.21 1.45 750 FP

UOh -3Truck 11,514 97 64 2.6x10 1.60 1.85 750 FP
5

Pu02 Truck 1,250 9 64 81 1.04x10 2.17 750 FP
Fresh Core Assembly Truck 20,502 201 2 218 2.8 x10 51 750 PS
Fresh Blanket Assemblj Truck 3,107 239 2 6.3x10'3 3.78 6.5 750 PS

Irradiated Material

2.17x10fSpent Core Assembly Rail 20,502 804 1 24x10 25.5 750 RP
3Spent Blanket Assembly Rail 3,107 2,151 1 15.8x10 6.78x10 1.44 750 RP
3Radial Shield Assembl) Rail 8,160 3,060 1 3.06x10 2.67 750 RP

Control Rod Assembly Rail 2,591 864 1 3 750 RP

_

Est.
Quantity Quantity No. of No. of Heat Activity Avg. No. Est. Avg. ?
Shipped Shipped Packages Packages Generation Per of Shipping

Mode of Per Year Per Package Per Per Rate Per Shipment Shipments Distance *h Shionent
q

Type of Shipment Transport (ft3L (ft3) Year Vehicle Shipment (W) (Ci) Per Year (miles) Destination

Waste From Fuel Preparation and Fabrication Plants
b.s Waste Rail 3,587 c c c 22.5 2.79x10 3.6 1000 FR/BGb -3Low Level , Waste Truck 15,057 7.4 2035 64 2x10 0.475 31 500 BG

Solid Waste From CRBRP

Low-Level e y Waste
Compactible Truck 284 7.4 38 64 0.03 0.6 500 BGNon-Compactible Truck 1187 7.4 160 64 34 2.5 500 BGSolidified lig Radwaste Truck 1000 7.4 135 15 6 9 1000 FR/BGMetallic Sodium Truck 42 7 6 15 25 .4 1000 FR/BGdSodium Bearing Solids Truci 235 TBD TBD TBD TBD TBD 1000 FR/BG

(CONTINUED)
i J
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TABLE 5 (CONT'D) A SUW f U WERIALS AND 7JnTITIES 5HIFFED FOR THE CRBRP

Est.
Quantity Quantity No. of No. of Feat Activity Avg. No. Est. Avg.
Shipped Shipped Packages Packages Generation Per of Shipping

Mode of Per Year Per Packa';e Per Per ka Per Shipment Shipments Distance 'h Shipment .

9
I

Type o f Ship"ent Transport _(ft3)_ lf t 3)_ _ Year Vehicle Ship _rintf4J .(_Cij Per Year _(miles { Destination

So_1_i d_ Wa s_t_e_ F rom _ Pepgq e s_s i ng P l a n t s_
_

b
i Waste Rail 267 c c c 22.5 2.79x10 0.27 1000 FR/EG

b
-> Waste Rail 694 25 28 1 1.12 500 10 1000 FR/EG2-

-3
Lcw-Level-r -y Waste Truck 1041' 7.4 141 64 2x10 0.475 2.2 500 EG

d 6
Cladding Hulls Rail SE 3.5 17 36 10.3x10 1.4fx10 .47 1000 FR/BG

6High-level Waste Rail 19 6.28 3.04 12 2.5x10 7.8x10 .25 1500 RSSF

e I 5
Noble Gases Truck D.6 ,' . 6 1 6 1.47x10 9.0<10 0.167 1500 NGSF

o,

Iodine Truck 0.027 0.16 0.17 64 1.0x10'" 1.46 0.0026 1000 FR/EG y

d
All quantities of materials shipped are given in kilograms of heavy retal.

b
Cor pacted a factor of l') f rce original volume generated.

' Alpha waste is packaged in 55-gal (7.4-ft ) drums and large boxes, eath rail car contains 1000 ft of waste.
d
Hulls cor.pacted to 8.8 f t per ton of fuel.

" Compressed gas at 2,200 asi.
fStandard gas cylinder.
9 Estimated distance to one-of-a-kind repository, 1530 ri; between facilities, 750 ri; to multiple t,urial ground si tes , 500 r.i .
Distance of 1000 mi is a compromise between 1500 mi to cne-of-a-kind repository and 500 mi to nultiple burial ground sites.

I
FP: fabrication plant; PS: power station; RP: reprocessing plant; FR: Federal repository; EG: burial grour ' RSSF: retrievable
surface sterage facility; NGSF: noble gas storugr facility.

d TBD: To be determined.

s j
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TABLE 6 - TRANSPORTATION OF RADI0 ACTIVE MATERIALS TO AND FROM THE CRBRP

Number of Number of Probable
shipments /yr shipments /yr mode of
{first 5 ga_rg lafter5 years) transportation

A. Inconing Shipments

New fuel Elements

Core Assemblies 51 33 truc k
Radial Blanket Assemblies 6.5 11 truck

_

TOTAL 57.5 46

B. Outgoing Shi geny
?

1rradiated Fuel Elements C
Core Assemblies 25.5 8 rail
Redial Blanket Assemblies 1.44 3 rail

Replacement In-vessel Components

Control Rod Assemblies & Drive Lines 3 3 rail
Radial Shield Assemblies 2.67 5.5 rail

Sol'd Radwaste

Compactible Solids 0.44 0.25 truck.Jon-Compactible Solids 2.84 5.5 truck
.y Solidified Liquid Radwaste 9.7 9.7 truckMetallic Sodium 0.4 0.4 truck_,

'' ' l
'

TOTAL 45.99 M.35,

_ . , -
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3. Radiation Exposure

Estimates of the doses to transport workers and tre general population fron the
shipment of inconing and outgoing radioactive raterial to and from the CRBRP are
tentative because the supplier and reprocessor of the assemblies and the burial
site (s) for the radioactive waste have not been established. Comparative estirates
have been made for a 1000-MWe rodel LMFBR.I Usir- in ilar assurptions, based
on average, realistic rodel conditions as to radiativ fields cutside of packages,
shipping distance, exposure times and number of people exposed, the radiological
doses from the transportation of radioactive materials for the CRERP were derived.
These are compared with the values for the model LMFBR in Table 7. As noted in the
table, the cumulative radiation dose to transport workers and the gen;ral popula-
tion is approximately 17 man-rem per year for the CPBRP and !O _ n ,em for the
rodel LMFBR. The difference is attributable to the higber rurber of shipments
perforred during the pre-equilibrium cperational rede. This de:- would be uni-
fnrmly distributed along the route among approximately 750,0Jo people.1 Due to
average normal background rad'aticn (about 130 rrem per red an per year), these
same people receive about 97,500 ran-rem per year.

Based on the above analysis, the staff concludes the doses to transport workers
and the general population associatej with the shipment of radioact've raterial
to and from the CRBRP would be negligible, for they would ce indistinguishable
from the doses attributable to natural sourccs

TABLE /

ESTIMATED TOTAL-BODY DOSES TO TRANSPORT WORvERS AND THE GEEIRAL PUBLIC FROM SHIFPENT
OF RADIDACTIV" PATERIALS TO AND FROM A 1000-MWe MODEL LMFER AND THE CRBppa

MAN-REM PECEIVED PER YEAR

1000 MWe Model LMFBR CRBRP

Transport Genaral T ra r.s p o r t General
Workers Population Workers Pcpulation

A. Inconing Shipments

New fuel Elements

Ccre Assemblies 2.40 0.56 7.1 1.65
Radial Blanket Asserblies 0.038 0.0093 0.084 0.021

S. Outgoing Shipments

Irradiated Fuel Ele-ents

Core Assemblies 5.10 0.73 5.7 0.82
Padial Blanket Assemblies 0.92 0.13 0.95 0.13

Solid Radwaste 0.048 0.0117 0.21 0.07

TOTAL 8.45 1.43 14.04 2.69

3 Packages must meet DOT limits on external dose rates.

-' i ,
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APPENDIX E

SAFEGUARDS PEQUIREMENTS FOR SFECIAL NUCLEAR MATERIALS
AT FIXED SITES AND IN TFANSIT

INTRODUCTION

Terrorist activities over the past few years have sparked interest and concern at the highest
levels of Gover, ment for the safety and security of the Nation's critical resources. Where
nuclear materials are concerned, the fear of theft is compounded by the possibilities of inter-
nal diversion. NRC's safeguards reasures, designed to counter such threats, are contained in
10 CFR Part 70 and 10 CFR Part 73, which outline raterial ac .ountability renuirenents and physical
protection requirements, respectively. The regulations are supplerer ted by detailed " regulatory
quides" that pro /ide licensees with acceptable methods by which requirerents may be satisifed.
The objectives, simply stated, are to deny access to unautnorize j persons and prevent misuse or
diversion by those who are autnorized access to nuclear materials. The following are nighlights
of curr ent requirerents for protecting special nuclear materials against thef t or diversion and
for prctecting facilities, where special nuclear raterials are used or stored, against acts of
sabotage which Could be inirical to the naticnal security or to the public health and safety.

"4YSICAL PD07ECT!ON OF SFFCIAL NUCLEAR MATERIAL AT FI.XED LOCATIONS

Edch person who is licensed or applies fcr a license to possess or use at any site or contigJous
site urantu -235 (contained in uranium enricFed to 20 percent or rcre in the U-235 isotope),
uranium-233, or plutoniu alcre or in any corbinaticn ir a quantity of 5,000 grams or more com-
puted by the formula, gra s = (grams centained U-235) 5 (gra s U-233 + grams plutonium), nust
corply with established physical pr)tecticn reqJirecents A physical protection plan must be

(, sun,itted to the N?C for approval, and oust deronstrate how the licensee will satisfy the follcw-
ing regulatory re;uiremente:

Passical Security Org3nizaticn

The licensee rust Taint 3im a physical security organization, including arred guards, to protect
his facility against industrial sabotage and the special nuclear material in his possession
against theft. At least one supervisor of the security organizaticn rust be onsite at all times
The licensee must establish, maintain, and follow written security prccedures which document the
structure of the security organization and which detail the duties of guards, watchren, and other
individuals responsible f or security. All guards or watchren rust be properly trained, equipped,
qualified, and requalified at least annually.

Pnysical Sarriers

All " vital equipment,' which is defined as any equiprent, system, device, or material whose
failure, destruction or release could directly or indirectly endanger public health and safety,
rust be located within a separate structure or Darrier designated as a " vital area. All vital
dreas and rdterial alcess areas must be locatcd within a larger protected area wnich is sur-
rounded by a physical barrier. An isolation zone is required around the outer phyr | cal barrier
and it must te kept clear of obstructions, illuminated and ronitored to detect the presence of
individuals er vehicles atte pting te gain entry to the protected area, and allow response by
arTed merbers of the facility security organization to suspicious activity or to the breaching
of any physical barrier. Special nuciear raterial not in process must be stored in a vault or
in a vault-type roon equipped with an intrusion alarm. Each vault or vault-type roon is to le
controlled as a separate material access area. Enriched cranium scrap in the form of chips,

, , . ,
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snell p..c 2, cuttings, solucions, etc., in 30-gallon or larger containers and with a U-235
conten+ ' lesc than 0.25g/t may be stored within a locked, separately-fenced area located
within prc' .ted area and no closer than 25 feet to the perineter of that protected area.
' ten uno ;c, this storage are, must be protected by a guard or watchman who nust patrol
at inte. 15 not to exceed four aours, or by intrusion alarms.

Access Controls

Personnel and vehicle access into a protected area, miserial access area, or vital area must be
controlled. A picture badge identification system must be used and visitors must be registered
and escorted. Individuals and packages entering the L*otected area are required to be
searched. Admittance to a vital area or material acces' area must be controlled and access
limited to those persons who require such access to peri rw their duties. Methods of observingi

individuals within a material access area to assure that special nuclear material is not being
diverted must be provided and used on a continuing basis. All individuals, packages, or
vehicles must be searched for concealed nuclear material before exiting from a material access
area. Keys, locks Combinations and related equipment are required to be contro11ed to
minimize the possibility of corpromise.

In trusion Ala rms

All emergency exits in the protected area, vital areas and material access areas must be alarmed.
Each unoccupied .naterial access area must be locked and alarned. All alarms must annunciate in
a continuously manned central alarm station located within the protected area and in at least
one other continuously manned station. All alarns must be self-checking and tamper indicating,
and inspected and tested for operability and required functional performance at specified intervals
not to exceed 7 days.

Communications

Each guard cr watchman cn duty must be capable of maintaining continuous corr 1unications with an
individual in a continuously manned centrai alarm station within the protected area who must
be capable of calling for assistance frca other guards and from local law enforcement authorities.
To provice the capability of continucus connunication with local law enforcement authorities,
two-way raaio voice conrunications rust be available in addition to conventional telephone
service. All communications equipment must remain operable from independent power sources in
the even* of lsss of primary power, and must be tested for operability and performance at least
once at the beginning of each security personnel work shif t

Pesponse Capability

Licensees must es tablish liaison with local law enforcecent authorities, and be prepared to
td e irredicte action to neutralize threats to the facility by appropriate direct action, calling
for assistance from local law enforcement authorities, or both.

Pecords

Security records must be maintained of all individuals authorizcd access to vital and material
access areas, including visitors, vendors, and others not employed by the licensee. Routine
security tours, and all of the tests, inspections, and maintenance on security related equipment
and structures cust be documented. A record must be maintained on each alarm, false ala rm, ala rm
check, irtrusion indication, or other security incident, including the details of the response
by facility guards.

Reports to hRC

Suspected thef ts, unlawful diversions, and/or industrial sabotage must be reported inmediately
to NRC, followed by a written detailed report withia 15 days.

-
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PHYSICAL PROTECTION OF SFECIAL NUCLEAR MATERIAL IN TRANSIT

Each iicensee who transports or delivers to a carrier for transport uranium-235 (contained in
uranium enriched to 20 percent or core in the U-235 isotope), uranium-233, or plutonium alone or
in any cu binaticn in a quantity of 5,000 grams or more computed by the formula grams =
(grams contaired U-235) & 2.5 (grams U-233 + grams plutoniun) must submit a plan to NRC for
review and approval, outlining the methods to be used for the protection ct 2pecial nuclear
caterial in transit. Following approval, the licensee is not permitted to make any change that
would decrease the effectiveness of the plan without the prior approval of the hRC. The plan
must demonstrate the crans *o be used in meeting the follcwing requirenents:

General Requirements

If a conron or contract carrier is used, the special nuclear material must be transported under
the established procedares of the carrier which previde a system for the physical protection of
valuable material in transit and require a hand-to-hand receipt at origin ar d destination and
at all points en route where there is a transfer of custody. Transit tires o' 'll shipments
must be minimized and routes selected to avoid areas of natural disaster or civil disorders.
Special nuclear material must be shipped in containers which are sealed by tamper-indicating
type seals. The outer container or vehicle is required to be locked ecd sealed. No container
weighing 500 pounds or less may be shipped on open vehicles, such as open truck or railway
flatrars.

Ro d_Sh__ipments

All shipments by rcad cast be made without any scheduled intermediate stops to transfer special
nuclear material or other cargo between the point of origin and destination. All cotor vehicles
are required to be equipped with a radio-telephone. Calls rust be made at predetermined intervals,
nonnally not to exceed 2 hours, and if calls are not received when planned, the licensee or
his agent must immediately notify an apprcpriate law enforcement authority and the NRC. Ship-
cents by road rust be accompanied by at least two people in the transport vehicle. When a
specially designed transport vehicle with imrobilization and penetration resistant f'atures is
used, armed guards are not required. In the absence of innobilization features, armed guards
must accompany the shipment. In those instances when the transport vehicle has neither
innobilization ror penetration resistant features, at least two arred guards rust accompany the
shipment in a separate escort vehicle equi;;ed with a radio-telephone.

Ai r S_hipments

Shipnents of special nuclear material in quantities exceeding 20 grams or 20 curies, whichever
is less, of plutonium or uranium-233 and in excess of 350 grams of uranium-235 (enriched to
20; or more in the U-235 isotope) cre prohibited on passenger aircraf t. Shipments on cargo
dirCraf t are requit ad to be arranged so as to minimize the number of scheduled transfers.
Such transfer, when necessary, must be monitored by armed guards.

Rail Shipments

Rail shiptrents must be escorted by two armed guards in the shipment car or in an escort car.
Continuous on-board radio-telephone coomunications capability must be provided with conventional
telephone backup. Periodic calls to the licensen or his agent are required at the same time
intervals as for road shipments.

Sea Shipments

Shipments by sea must be made on vessels making the minimum ports of call. Transfer at domestic
ports from other modes of transportation must be monitored by a guard. Shipments must be placed
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in a secure compartment whicn is locked and sealed. Export shipments must be escorted by an
authorized individual, who nay be a crew member from the last port in the U. S., until it is
unloaded in a foreign port. Ship-to-shore coritnications rust be made every twenty-four hours
to relay positian infomation and the status of the shipment as determined by daily inspections.

Raports on Nuclear Shipnents

A licensee who makes a shipment must notify the consignee of the shipment schedule and details,
including the estiratcd tire of arrival of the shiprent. A licensee who receives a shiprent
must irrediately notify the shipper. Shipments which fail to arrive at the destination on time
must be traced.

Reports to '.RC

Unaccounted for shiprents rust be reported irrediately to NRC, followed by a detailed written
report within 15 days.

SPECIAL NUCLEAR MATERIAL ArCOLNTABILITY

Each person who is licensed or applies for a license to possess at any one tire and location
rore than cre effective kilogra * of special nuclear naterial in unsealed forn is required to
corply with detailed material accountability requirerents as sticulated in his funda ental
nuclear raterial control plan, which he rust subrit to %RC for approval. The plan rust
deronstrate compliance with the following:

Facility Orp nization

Responsibility for the raterial accountability functicns rust be assigned to a single individual
at an organizational level sufficient to provide indeper dence of action. The SNft custodial,
reasurerent, acccanting, and audit functions rust be separated in a ranner which assures that
the activities of one organizational unit or individual serves as control over and checks the
activities of another org3nizational unit or individual.

A ranual of approved current raterial accountability procedures rust be raintained and reflected
in the f acility process specifications, ranufacturing instructicas and standard operating
procedures. A for al program for tha training and periodic requalification of personnel assigned
to SNM accountability functions nust be doveloped and docur+ntcd.

Facilitv 3 eration
Material Balarce Areas (FBAs) or Iten Control Areas (ICAs) rust be established for physical
and administrative control of nuclear raterial. The custody of all nuclear ateri31 within any
I'E A or ICA rust be the respon< ibility of a single irdividual . Each i'EA rust te an identifiable
physical area such that raterial assigned to a given area is hpt separate fron raterial
assigned tn any other area, and such that the quantity of nucle 3r raterial roved into or e it
of an "EA is represented by a reasured value.

Item Centrol S eas (ICAs) ray be established according to the same criteria as that used for
Material Balance Areas (MEAS) except raterial is inventoried, and roved into nr out of ICAs
by item identity and count. The validity of previously reasured quantities of SZ rust be
assured by the application cf ta per-indicating seals or devices applied to each iter or
ccntaincr.

The nurter of ICAs and FEAs +>stablisted at a plant r ust be sufficient to localize nuclear
raterial inventory discrecar'cies.

*"Ef fective kilogres of special nuclear raterial" reans (1) f or plutonium and U-233, tFeir

weight in kilogra s; (2) for uraniu-' with an enritnrent in tFe isotcpe U-235 nf 0.01 (1 ) and
above, its eierent weight in kilogrars rultiplied by the square of its enrichrent expressed
as a decimal weight fraction; and (3) for uraniun with an enrichrent in the isotcce U-235
below 0.Cl( ), its eierent weight in kilograms rultiplied by 0.0 Z1. s

ge-, , j ,
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Moasurem nt and Statistical Controls

The licensee is required to deterrine by reasurer,ent the nuclear raterial content of all receipts,
shiprents, discards, and raterial on i n ve n t o ry . The identity of the various reasurerents that
are used in nucle 3r raterial control, including a description of reasurerent rethods and pro-
cedures with staterents of reasurerent uncertainties rust be provided. Error rodels including
the basic statistical rethodology and techniques are required to demonstrate the licensee's
capability of r:oeting adequate r:easurerent criteria.

A systen of control rust be established and maintained that will assure that reasurement un-
ccrtainties during any material balance period does not exceed (i) 200 grars of plutoniun or
uranium-233, 300 grams of highly enriched uranium or the uranium-235 contained in greater than
20: enriched uranium, (ii) those lir its specified in the following table, or (iii) other limits
approved by the 'AC as discussed telew.

"easurerent Uncertainty on
Any Total Plant Inprocess "aterial
Ealance (expressed as a ;Prcentage
of additions to or rerovals from
raterial in process, whichever is

Material Type ft;gater)

Plutoniun eierent or uranian-233 1.0'
in a chemical reprocessing plant

Uranium element and fissile isotope 0.7'
in a reprocessing plar.t

Plutonium element, uranium-233, nr 0.5t
high enriched uranium eierent and
fissile isotr a - all cther

Low enriched uranium ele ent and 0.5%
fissile isotope - all other

The NRC will approve higher limits than specified if an applicant de-orstrates that he has made
reasonable efforts and cannot reet the prescribed linits and he has or will initiate a program
to enable him in time to reet these limits.

Plant operators are required to establish and raintain a reasurenent centrol program covering
all of the components of reasurerents used for material accountability purposes. T5is prograr
rust include crqanizational controls for the management of reasurenent quality, training and
perfornance q;31ification requirerents, a standards and calibration system, a quality testing
system for the deternination and the control of systeratic and randon errors, a iecords
evaluiticn systen for the collection and statistical analysis of data, and a syster of manage-
rent audits and reviews.

Inn ntories

NRC requires physical inventories of plutonium, uranium-233, and uranium enriched ( more in
the isotope uranium-235 to be conducted every two nonths except for material that is in the
inaccessible portion of an irradiated-fuel reprocessing plant. Uranium enriched less than 20;
in the isotope uranium 235, plutonium-238 and all special nuclear raterial in the inaccessible
portion of irradiated-fuel reprocessing plants rust be inventoried every 6 months. (Licensees
authorized tO possess less than one ef fective kilogra,, but more than 350 gra s of special
nuclear raterial, are required to conduct annual physical inventories.)

_
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The principal reasure of special nuclear material control is the magnitude of inventory dis-
crepancies This measure is a calculated value which represents the differ'nce between the
amount of material that is supposed to be present according to the accounting records (taking
into account measured receipts, transfers, and discards) and the amount of material actually
found to be present during a physical inventory. The probability that no inventory discrepancy
will exist is very small since the reasurements required to establish the amour.t of material
present are subject to error. A knowledge of the magnitude of these neasurement errors is
necessary for the proper interpretation of an inventory discrecancy.

The Cornission is proposing new guidelines to assure that correctise action will be taken
when the amount of inventory discrepancy reaches NRC's allowable limits. Under the regulation
published for public corrent on July 17, 1975, explicit limits are specified for inventory
discrepancies. More significantly, the new regulation would require specific actions to be
taken such as aediate reinventory, investigation of excessise inventory discrepancies or
adoption of new procedures te prevent recurrence. In the case of a reinventory, it may
be necessary in some cases to shut down the plant.

Storage and Internal Control

A docurented system of control over the nuclear material within a facility must be maintained.
All transfers of mate ial between MBAs and ICAs must be docueented and validated. A centralized
accounting system using double entry bookkeeping with subsidiary accounts for each caterial

lance area and item control area must be established and naintained. Procedures for reccncili-.o
ation of control ano subsidiary accounts with each other and to the results of a physical inventory
at the end of each accounting period must be established and followed. Storage and internal
handling controls must be established, maintained, and followed to provide infonnaticn on a tirely
basis related to the identity, quantity, and location of all SNM within a plant in discrete items
cr containers. A unique item identification system must be established to ensure that no
two items can have the same number All containers and items of raterial in the form of
unopened receipts, finished products or waste, and scrap awaiting offsite transfer should be
stored on the basis of measurements. Records must be naintained which show the identity,
source and disposition of all items.

A program must be develtped and imple-ented for the ccntrol, processing, and disposition of
scrap. The u certainty of sucn measurements, if large, could be used to mask a theft. No item
of scrap generated in a facility that is r:easured with an uncertainty of greater than + 10
percent is pernitted to remain on inventcry longer than si nonths when such scrap contains
plutonium, U-233, or uraniun enriched 20 percent or more in the isotcpe U-235, or twelve months
when such scrap contains uraniun enriched to less tnan 20 percent in the isotope U-235 or
plutoniun containing 80 percent or rore by weight of tFe isotope Pu-238.

Shippina/ Receiving

As a rule, shiprents and receipts are required to be independently reasured by both the
shipper and receiver.

Shipper / receiver dif ferences must be reviewed and evaluated cn an individual container or lot
basis, cn a shiprent basis, and on a cunulative basis fcr shipments of like-type raterial.
Appropriate investigative action must be taken on all shipper-receiver dif ferences greater than
50 grars wnich are statistically significant at the 95 confidence level to decide whether
correctise action is necessary, or more important, whether disersicn or thef t has occurred.
The detection of rissing raterial and, in turn, the discosery of diversion or thef t should be
ticely. Feceipts shoulJ be piece-counted and iten-identified for corparison with the shiprent
bill of lading as soon as possible. The integrity of the tam"er-safing devices should be
verified, and receipts should be checked by weighing and, to the extent practical, by non-
destructi ve analyses (NDA) for compariscn with the ship;er's values. The core accurate and
precise receipt measurenent must be rade as soon as possible. Records of shipper-receiver
difference evaluations, investigati^ns, and corrective actions nust be maintained on file at
the facility fcr a perica cf five years.

Ran gerent of Material Acccantability Systen

Aadits are required of the u terial acco ntability progr e anually by licensee managerent not

connected with the safeguards program. The results of therm reviews must be dacurented,
reported in appropriate plant managerent, and be keat available at the f acility for inspection
for a pericd of five years. Investigation of losses of discrete iters or contjiners rust be
conducted and the results of the insestigation reported to licensee cana;;ement and to the hRC.
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Dr. Bernard C. Rusche h M .hg
Director

, g. ,

Office of Nuclear Reactor Regulation ,\g, , , .

Nuclear Regulatory Comission 7'Qr, ;t'"Washington, D. C. 20555

Dear Mr. Rusche:

We have reviewed the Nuclear Regulatory Ccrr,ission's (NRC) recently
issued Draf t Environrental Staterent (DES) related to construction
of the Clinch River Breeder Reactor Plant (CRBRP). Contained 11
the CES is an evalu.iti' n of the cost and benefits of the CRBRP
during construction and operation. One conclusion reached was
that the Energy Research and Develorn it Administration (ERDA)
should assess and determine the need fur pcyments in lieu of taxes
to mitigate any adverse ircacts in the local area af fected by
construction and operation of tre CRBRP.

Sec.108 of the Atenic Eneroy Act of 1954, as acended, and Sec. 91
of the Atomic Energy Co= unity Act of 1955, as amended, provide
a specific statutory rechanism for the evaluation and determination
of the need for finntial assistance to local entities which raj
be affected by ERDA activities The locality in which CRBRP activities
will be carried on are within tre scope of this statutory authority.

It is our purpose to call to your attention these sections of the
Acts which were enacted by the Congress for the express purpose
of dealing with such r.atters and to assure you that ERDA will act
in accordance with this statutory authority.

Sincerely,
,e , m

gp-

. 't ,
,

Richard W. Poberts ,'1 piln gj '{,.'Assistant Administrator l-
,

for Nuclear Energy g' f, }f, .
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~ ' ' UNITED STATES,

. / ENERGY RESEARCH AND DEVELOPMENT ADMINISTR ATION'

t
*

3- CLINCH RIVER BREEDER RE ACTOR PLANT PROJECT OF FICE

. /jh , ket No. 50-537 P.O. BOX Ui-'
< doc OAK RIDGE. TENNESSEE 37830 File: 05.10

September 10, 1976

Mr. Roger S. Boyd, Director M M

@ k [j &(gg* Y
Division of Project Management
Office of Nuclear Feactor Regulation

k ,1U. S. Nuclear Regulatory Comission g -

hpWashington, D. C. 20555
*4* %Dear Mr. Boyd:

CRBRP SOCIO-ECCNCMICS C
Re fe rence : Lette P. 5. Van Nort to R. S. Boyd, " Clinch River Breeir

Reactar Plant Project Coments en the Draft Environmental
Statemnt for the CR3RP," dated March 29, 1976.

At the August 13, 1976, neeting with NRC regarding the CRSRP socio-
econcric analysis, Mr. P. Leech nf NRC pointed cut the need for the
Project to define a socio-econcnic conitoring program. Since issuance
by NRC of the CES for t*e CF3RP, several important developments have
occurred in this area which directly relate to the reed and manner for
such a ronitoring prcgram for the CRBRP Project.

First, as explained in Arendment VI to the ER and in the Project's
connents en the CES (Reference), the AtCnic Energy Ccerunity Act of
1955 has been amenced by Ccngress to include Rwe and Anderson Counties
as cocnnities witn wqich ERDA has the res;cnsibility and authority to
mitigate socio-eccno .ic ircacts attributable to EPCA facilities, includ-
ing the CR3PP. ?reviously, caly tne City of Oak Ridge was covered by
the Act. EPU-Oak Ridge C eraticns is the office which is empo..ered
to directly coordinate and work with each of these cer:' unities. Tne
Project's rescer.se to ER Questien F4 fully cescribes the ranner in whicn
this coordination has successfJlly worked in the ;3st. As described in
Enclosure 3 to tne Project Co: rents to the DES (Refercnce), ERCA inter.ds
to extend and to execute its res;cnsibility for cc.Tunity ircact niti-
gation to Roane and Ancersen Counties. In fact, discussions have al-
ready been initiated between ERCA and resscnsible county of ficials.
Thus, the Project believes that adeauate recnanisms have been estab-
lished to assure p"]per monitoring and impact mitigation in the Rcane
and Anderson Ccunti$s as well as the City of Oak Ridge.

Secondly, the Project wishes to advise the NRC that extensive discussions
have recently been held with the State of Tennessee Energy Office witn
respect to nitig3 tion of potential impacts in other corrunities in the

- vicinity of the site as well as to the State of Tennessee. The Tennessee
Erergy Office has actively pursued this issue ar.d nas develcped preposed

iO' 939F
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Mr. Roger S. Boyd 2 Septerber 10, 1976

legislation for consideration by Ccngress. The legislatic'. would
authorize ERCA to enter into an agreement with the State of Tennessee
to provide financial assistance to the State, and to the counties,
r:unicipalities, schcol districts, and other local govern ental entities
within the State. The prcposed legislation would authorize such
financial assistance, including temporary use of Government-owned
prcrerty, for niti;3 tion of increased reeds for Govererental services
and facilities attributable directly to perscnnel erployed in connec-
tion with ccnstructicn of the CRSRP.

Discussicns are beirg held with the State Energy Office to develop
suitable arrange ents which would specify the essential sccio-econcmic
factors which need to be renitored during the construction pnase of
CRBRP ond wculd provide for such renitoring. TFe Project will keep
NRC advised of the progress and results in this area.

Finally, it shculd be nnted th3t the Prnject assessments to date have
shawn that no sesere sccio-ectncmic i ; acts are expected to occur
during tne constructicn and operation of CR3RP. Hcwever, as indicated
above, rechanism and iegislation are in place for ERCA to work directly
with the three local ccmunities (Roane County, Andersen County, City
of Oak Ridge) where most of the ter.ccrary socic-econcmic impacts due
to construction will occur. For other ccTunities and the State of
Tennessee, the Project is directly wor (ing with tne Tennosee Energj
Office in order to resolve tneir ccncerns. Tnerefore, it is the
Project positicn tnat the abcVe provides cr oculd E.cvide for adequate
nooitoring of the sccio-economic effects of tne CRERP and th3t no
additional mcnitoring requirrents are needed.

Sincerely,

jdY. ' ?"

e Luchlin W. Caf fey, Direch -
5:L:1542 Clinch River breeder Feactor Flant

Project
cc: E. Spitzer

G. William , Jr.

K. Winkleblack
Service List
Standard Distribution
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APPENDIX H

AT
Pe rmit No. TN0028801
Application No. TND028801

h
r j

,

ALTHORIZATION TO DISCHARCE UNDER THE
NATIONAL POLLUTANT DISCHARCE ELIMINATION SYS112

In compliance with the provisions of the Federal Water Pollution Control
Act, as amended, (33 U.S.C. 1251 et. seq; the "Act"),

U.S. Energy Research and Development Administration
Clinch River Breeder Reactor Plant Project Office
P.O. Box U
Oak Ridge, Tennessee 37830

is authorized to discharge from a .ac 11ty located at

Clinch River Breeder Reactor Plant
near Oak Ridge Tennessee

to receiving waters nameu Clinch River

from discharge points enumerated herein, as serial number 9 001, 002, 003, 004,
005, 006, 007, 003, 009, and 010

during the effective period of this pe rmit

in acccrdance with ef fluent limitations, monitoring requirements and other
conditJons set fctth in Parts I, II, and III hereof.

This permit shall become effective on

This permit and the authorization to discharge shall expire at midnight,
Permittee shall not discharge after the above date

of expiration without prior authorization. In order to receive authorization
to discharge beyond the above date of expiratien, the permittee shall sabmit
such ir formation, f o rms , and fees as are required by the Agency authorized
to issue NPDES permits no later than 160 days prior to the above date of
capiration.

Signed this day of

.

.

Jack E. Ravan, RE gional Administ rator

--> ;
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A. EFT 1.UENT 1.lHITAlim 5 AND MONITORING RI.QUIREMENTS

- During the period beginninc on star t of discharge and last ing through erpt r at ion
the permittee is authorized to discharge fram outfall(s) eerial number (s) ool - CRBRp Dif f user Dischar r.

Such discharges shall be limited and monitored by t he permit tee as specified below:

JFffluent characteristic DischarFe L. imitations Monitoring Requirements

Daily Average Daily Maximum Measurement Samp'e
"requency Type

Recorder or
Flew-m VDay (MCD) N/A N/A Continuous C.a l c ul a t i on
Oil and Crea,e (mg/1) 5.0 Lo 1/ week Crab

Temperature *C(*F) N/A 33.3 (92.0)1/ Courtnuous Reentder

Ammonia (mc/l as N) M/A N/A
~

2/ month 2/
.. Total Chlorine residual Se- Below J/

-

Crab
Multiple grabs

%e permittee shall provide a technical st udy that evaluates act ual operat ions experience with coeper/ nickel
: endenser t ubca and demons t rat es a sufficient low corrosion / erosion rite to assure protection of aquatic

f requency of I/ month.organisms or monit or discharge concent rat ions of total copper at a

Total residual chlorine shall not exceed an average concentration of 0.2 mg/l and a maxinum instantaneous ?
Nconcentration of 0.5 mg/1. Neither f ree available chlorine nor total residual chlorine may be discharged

from any unit for more than two hours in any one day. Additionally, a study shall be instituted to

evaluate all practicable methods to reduce total residual chlorine levels, including, but not necessarily
limited to (1) minimization of chlorine addition commensurate with control requirements, (4) reduction of
flow during chlorination, and (3) discontinuation of blowdown during chlorination and subsequent periods
of high concentration. Results of this study including facilities and/or methods preposed to reduce
total chlorine residuals shall be submit ted no later than one year af ter on-line date. In the event that

the unit (s) cannet be operated at or below this level of chlorination, the applicant may submit a demon-
stration, based on biological toxicity data, that discharge of higher levels of chlorine are consistant
with toxicity requirements of the Tennessee Water Quality Standards. Effluent limitations will be
modified consistant with an acceptable demonstration. 72 ?
The pH nhall not be less than 6.0 standard units nor greater than 9.0 atandard units and shall be -

$3$
i moni*nred I/ week. }"

~
_

'o
There shall be na dischirce of floating solids or visible foam in other than trace amounts. "

~
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A. EFFIEENT LIMITATIONS AND MONITORING REQt'IREMEfffS

During the period beginning on start of discharge and lasting through expiration
the permittee is aurie ' zed to discharge f rom out f all(s) serial number (s) 001 - C"dPRP Dif f user Discharge (con't)

1/ The receiving water shall not exceed (1) a maximum water temperature change of 3*C(5.4*F) relative to an
upstream centrol point, (2) a maximum temperature of 30.5*C ( 86. 9 ' F) , and (3) a maximum rate of change of
2 *C( 3.6 *F) po r hour out side o f a mi xing rone which shall not exceed the dimensions of a circle with a
ru ximum diamet er of 10.5 neters (200 ft.).

2/ Monitoring for ammonia shall be conducted in a manner representing various operating and river
conditions for a period of 6-month durat ion unless adverse ef fect s from cooling tower concentration

are noted.

3/ Analyses shall follow each application of chlorine un t il suf ficier.t operating experience has been
obtained to assure conformance with limitations and then may be reduced to one day pe r week.

I

b

Q]ff 55 '
>

9% 4
; -

2"
*O

m
Samples taken in compliance with the monitoriny. requirenrnts specified above shall be taken at the g
fol.oving location (s)- plant discharRe prior to conbination with seware treatment plant effluent 8*'NJ

, ) and prior to eritry into the Clinch River. M
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A. EFFLUENT LIMITATIONS AND PUNITORING REQUIREMEffTS

:
During the period beginning on start of discharpe and lasting through exoiration

- the permittee is authorized to discharge from outfall(s) serial number (s) 002 - Con s t r uc t i on Sevage

_

Treatment Plant Effluent

.

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

Effluent Characteristic Discharge _ Limitations gnitoring Requirements_

kg/ day (ILs/dev) * Other Units (mg/1)
, Measurement Sample

Daily Avg 7-Day Av3 Daily Avg. 7-lu y Avg. Fr equency Type

' Flow-al/ Day (MCD) N/A N/A N/A N/A ng j inxm T4 mrth?r

BOD 5 6.96(15.1) 10.4(23.0) 30 45 1/ w.-e k 2/ Grab 1/

Settleable Solids (ml/1) N/A N/A 1.0 1.0 5/ week ~~
Grab ~1/Total Suspended Solids 6.9h ( 15. 3) 10.4(23.0) 39 45 1/ week 2/
Grabi

Dissolved Oxygen (mg/1) N/A !!/A N/A N/A 5/ week Crab3

Ammonia (as 11) 1.16(2.56) 1.85(4.09) 5.0 8.0 1/ week Crab

Chlorine Residual N/A N/A N/A N/A 5/ week Grab

Fecal Cnli form
]

(orp,anisms/100 ml) N/A N/A 203 400 1/ week _2 / Grab

Effluent shall be aerobic at all times.

1/ Influent and e f fluent.
2/ Monitorinp, f requency ir.ay be reduced to one/two weeks during periods when flow is less t han 50,000 g ,d.

The pH shall not be less than 6.0 standard units nor greater than 9.0 standard units and shall
be monitored 1/ week.

1

] There shall be no discharge of float ing soll '1 or vialble foam in other than trace amounts.
1 Samples taken in compliance with the monitoring requirements specified above shall be taken at*

j the following locatior.(s): sewage treatment plant effluent prior to mixing with any other
577vaste atream.

3$
'' "

; Note: In the event that the Clinch River Basin Plaa, when approved, contains more stringes.t

_

facilities neceasary to conform wi t h t he more stringent re q u i re men t s .
-yrequirements than contained herein, the permittee shall expeditinusly design and construct=

O
= O "1 %

5-,, 61,250 gpd design capacity-
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A. EFFLUENT 1. IMITATIONS AND MUNITORINr,PFQUIRFNFNTS

During the period beginning on start of discharge ani lasting throuph expiration
the permittee is authorired to discharge from outfall(s) serial number (s) 003, 004, 005, 006 - Point source (s)
runnff f rom con <:t ruct ion and concrete batch plant discharges

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

Effluent Characteristir Discharge I.fmitations Monitoring Requirements

instantaneous Maximum Measurement Sample
Frequency 2 / Type

IFlow-m / Day (MCD) N/A 1/ week Grab
Total Suspended Solida. (mg/1) 1/ 1/ week Grab

Set.tImble &>1ida (ml/l1 ng 3 , g

1/ Pending repromulgation of ef fluent guidelines for this waste category, liettations on total suspended
solids shall not be applicable. Wit hin 90 days of repromulgation, permittee shall submit a proposed
implementation schedule and shall expeditiously complete necessary facilities, if any, to assure
compliance with such repromulgated regulations. In the interim, construction practices and control of

2site runoff shall be consistent with sound ene.ineerine practices such as those contained in " Guidelines
f,

for Erosion and Sediment Cont rol Planning and Implement at ion" ET A-R2- 72-015 (Augus t , 1972) or " Processes,
Procedures and Methods to Cortrol Pollution Resulting from all Construction Activity", EPA- 4 30 / 9- 71-00 7
(October, 1973). Where an Igoundment is utilized by perwit tee, it suall be capable of containing a
10-year, 2',-hour rainfall event.

2/ Only applicable during periods of actual discharre.

ghe pH shall not be less than 6.0 standard units not greater than 9.0 tandard units and shall be
monitored 1/ week on a grab sample. -e - m

a e. >

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

}g Samples taken in compliance with the monitoring requirements specified sbove shall be taken at the $
'

; follnwing location (s): point (s) of discharge from treatment syrt em prior to mixing with other u ste im.

C streams. d~ y omy
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A. EFFLt?ENT Lik!TATION9 AND MONITORING REQUIREMENTS

Dunng the penod beginning on start of dischirge and lasting throunh expiration
the permittee is authonzed to discharge from outfallts) senal numter(s) 007 1/ - Surge and Naut c 11zat ton Tank Waste

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

Effluent Garactenstic thscharge Limitations Monitonng flequirements
kg' day (Ibs/ day) --~DtTJr Units (mg/1)

Measurement Sarnple
Daily Asg Daily Max Daily Avg Daily Max Frequency Type

3Flow-m / Day (MGD) N/A N/A N/A N/A 1/ week Measurement or pump logs
Total Suspended Solids 0.28 (0.63) 3.8 (8.4) 15 20 1/ week Crab
011 and Crease 0.23 (0.63) 3.8 (8.4) 15 20 1/ week Creb
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The p!I shall not te less than 7.0 standard units nor greater than 9.0 standard units and shall be monitored 1/ week
on a grab sample.

,, ,

; 3 >
There shall be no dist harge of floating sohds or visible foam in other than trace amounts. i 3

yw -
Samples taken in ron.pbance with the monitonng requirements specif:ed atove shall be taken at the following kwation(s)-

,
Surge and neutralization tank filter ef fluent prior to mixing with any other wast e st ream, db

8*
- '' l_/ Serial number assigned for identification and monitoring purposes. 'd
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A. EFFl.I'EN 1' t.lMITATIONS AND HINITORI NG rey Ul F F MTN'I S

During the penod t+ ginning on atart of d1=ch.1rge and last ing. t hroug,h expi rat ici
the permittee is authonred to discharge from outfall(s) unal numter(s) 003 1/ - Neutralizatton and Settling Fac111ty

Such divharges shall be hmited and monitored by the permittee as spec.fied below:

Ef fluen t (haractenstic -thscharge f amitations Monitonng itequirements
kg/ day libs /da ) - ~ ~ --- Gther l' nits (ma/1)

Measureme-it Sample

Daily Avg Daily Max Dady Avg Daily Max Frequency Type

Flow-m / Day (MGD) N/A N/A N/A N/A 1/ week Measurement or pump logs3

Total Suspended Solids 0. 36 (0.80) 6.0(13.2) lo *0 1/ wee k Grab,

0.18(0.40) 2. 4 (5. 3) 15 20 1/ week crab011 and crease
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There shall be no discharge of floating solids or visible foam in other than trace amounts. iy $

! -

Samples taken in comphance with the monitonng requirements specified above shall be taken at the following location (st
N Disdutye f rm the neu+ ,lization zust settlin; facility prior to discharge to cooling toser basin. d
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A. EF FLtTNT l ' i!TATI% > AND Moi:ITnttIT.C REQUIRDi1NTS
L

Dorir.g the period Legtrnimt 0:1 re art cf rfistbarre anJ lastine t hrouch croira t ion
t % p ' r.al t * *" is ao:herl ~ ! t o dim harge it.n cuttall(s) t e r ic,1 ntrmber (s) 009 I/ - Sewage
. r es e t Pi mt E f f ),. rt

Euch discharges st.all t'e limite1 and monitored by the permittee as specified below:

Effluent Garactenstic Discharge Limitations Monitoring Requirements
kg/ day (!bs/ dad Other Units (mg/1)

~

Measurement Sample
Dady Avg 7-Day Aversee Dady Avg 7-9av Average Frequency Type

3Flow-m / Day (MGD) N/A N/A N/A N/A 5/ week Grab
BOD 5 0.91(2.00) 1.36(3.00) 30 45 1/ month Crab 2/
Total Suspended Solids 0.91(2.00) 1.36(3.00) 30 45 1/ month Grab'/
Settleable Solids (ml/1) N/A N/A 1.0 1.0 5/ week Crab
Dissolved Oxygen N/A N/A N/A N/A 5/ week Grab
Ammonia (as N) 0.15(0.33) 0.24(0.53) 5.0 8.0 1/mr,th
Chlorine Residual N/A N/A N/A N/A ./ week Crab
Fecal Co11 form

(organisms /100 ml) N/A N/A 200 400 1/ month Grab =
En

Effluent shall be aerobic at all times,

l_/ Serial number assigned for identification and monitorine purposes.
2/ Influent & Effluent.

The pH shall not be less than 6.0 standard units nor greater than 9.0 standard units ar.d shall
be monitored 1/ week.

There shall be no discharge of floating solids or visible f oam in nther than trace amountg. ..

Samples taken in compliance with the monitoring r ? ,uirements specified above shall be taken at 22 2
the following location (s): s nage treatment plan . ef fluent prior to mixing wit h any other 32 4
waste stream. ?

N
Note: In the event that the Clinch River Basin Plan, when approved, contains more stringent -

requirements than cont ained herein, the permit tee shall expeditiously design anel Q 'o
construct facilities necessary to conform with the more stringent requirements. 8.j _ _

- S2
8,000 gpd design capacity '
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A. EFFLl'FNT LIMITATIONS AND MONITOTING ItEQUlitEME? TIN

During the perind beginaing on start of di-u harre and lasting throoyh expiration
the permittee is authcHved to dL< charge from outfa!Ms) serial number (s) o t t) g/_ g3 quid Padwaste S y st em

Such discharges shall te lim &d and monitored t>y the permittee as specified telow.

Effluent aaracteristic ths-barge Limitations Monitoring itequirements

Daily 'cc a ga Daily Maximtri Measurement Sa nple
Frequency Tne

Flo wmhDay (MGD) N/A N/A 1/ batch Calculation
Total Suspended Solids (fg/1) }s ,o 1/ bat <h Crab,

=.
o

Grins of ill envirrumntal rwnitorirn n Ix,rts suis 7itta' to mC shall le sutnittrvl to ETA armi
t!>s state of Tiruvemee. '' ^

. M<
*
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> T he pli hall not tw less than e. stan tarit umts nor greate r than 9.0 standard umts anii shall I. monitored 1/ batch.

~ '
,, ,
O >

' ncre shall t.c no d.s. he.go of floatmg snhds or visible foam in other than trace amounts. }{ $i
,

L (* -

M Samples taken m comptanw w.th the monitonrg requirements specifwd above shall be taken at the following foration(s)
) N-

wj discharge from the rad' wre treatment system prior to mixine with any other waste stream. |j ~.c

m
~~ 1/ Serial numbers asstened for identification and monitoring purposes. o
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A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

During the period beginning on start of discharpe and lastine. throuch exnfration

hhe permittee is authorived to discharge from outfal!(s) serial nutnber(s) ol I _1/- Plant I n t at:e

Such intake (s) shall be monitored by the normittee as sorrifie<i kelow:

Effluent Characteristic Discharge Limitations Monitoring Re<4uirements

Daily Average Daily Maximtsu Measurement Sample
Frequency Type

Flow-in / Day (MGD) N/A N/A Continuous Pump legs8

Temperature Continuous Rec o rde r
Ammonia (mg/l as N) N/A !!/A 2/ month 2/ Grab z
Total Copper (mg/1) N/A N/A ;/ month 3/ Grab .L

- o

1/ Serial number assigned for identification and monitoring purposes.

}/ Monitoring for ansnonia shall be conduct ed in a manner representing various operating and
river conditions f or a period of 6-mont h durat ion unless adve rse ef fects f rom cooling t ower
concentration are noted.

3/ The permtttee shall provide a technical study + hat evaluates act ual operat ions experience wit n
copper / nickel condenser tubes and demonstrates a suf fic ient low corrosion / erosion rate to assure

protection of aquatic organisms or monitor discharge concentrr.tfonsoftotalcopperatafrequency?{ $
of 1/ month. [ $

g E; -
Sarnples taken in compliance with the monitoring requirements specified above shall be taken at the following location (s)- g

o
Plant intake oy,g
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PART I

Page ll of 18

Permit No. TN0028801

B. SCIIEDULE OF COMPLIANCE

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

a. Blowdown report - during system design stage
b. Chlorine reduction report - one year af ter on-line date
c. Metal cleaning waste disposal report - 180 days prior to any metal

cleaning operation
d. PCB report - ISO days prior to receipt of PCB containing equipment

2. No later than 14 calendar days following a date identified in the above
schedule of compliance, the permittee shall submit either a report of
progress or, in the case of specific actions being required by identified,

dates, a written notice nf compliance or noncocpliance. In the latter
case, the notice shall include the cause of noncompliance, any remedial
acticns taken, and the probability of meeting the next scheduled requirement.
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C. MONITORING AND REPORTING

1. Represen tatwe Sampimg

Samples and measurements taken as required herein shall be representative of the voiume
and nature of the monitored discharge.

2. Reportmg

Monitonng results obtained dunng the previous 3 months shall be summanzed for
each month and reported on a Discharge Monitoring Report Form (EPA No. 3320-1).
postmarked no later than the 28th day of the month following the completed reporting
penod. The first report is due on Duplicate signed copies of
tnese, and all other reporta requ: red herein. snail be submitted to the Regional
Administrator and the State at the following addresses:

*Regional Ad=inistratcr
Division of Wate; OualityEnvircnmental Protection Agency AND

345 Courtland Street, N.E. Control

Atlanta, Georgia 30308 Tennessee Dept. of Public Health
621 Cordell Hull Building
Nashville, Tennessee 37219

3. Definicaors

The " daily averase" concentration means the arithmetic averagea.

(weighted by flow) of all the daily determinations of concentra-
tion made during a calendar month. Daily determinations of
concentration made using a cot:iposite sample shall be the concen-

'' hen grab samples are used, thetration of the composite sample. =

daily determination of concentration shall be the arithmetic
average (weighted by flow) of all the sa=ples collected during
that calendar day.

b. The " daily maximum" concentration means the daily determir stion
of concentration for any calendar day,

c. " Weighted by flow" means the sut=tation of each sample concentratio.
times its respective flow in convenient units divided by the
su::xmation of the f. low values.

d. "Nekton" means f ree swine:iing aquatic animals whether of f reshwater
or marine origin.

e. For the purpose of this permit, a calendar day is defined as any continuous
24-hour period.

_
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4. Test Procedures

Test procedures for the analysis of pollutants sha!! conform to regulataons published
pursuant to Secton 304(g) of the Act, under which such procedures may be required

5. Recortiity of Result 2

For each measurement or sample taken pursuant to the requireuents of this permit, tne
permittee sha3 record the fonowing informaton:

He exact place, date, and ume of samphng;a.

b. The dates the andyses were performed,

c. The persan(s) who performed the analyses,

d. The analybcal techrnques or methods used; and

e. The results of an required analyses.

6. Additsonal %fonitoring by Permittee

If the permittee monitors any poUutant at the locat on(s) designated herem more
frequently than required by this permit, us:ng approved analytacal methods as specified
above, the results of such monitonng shall be included m the calculation and reporting of
the values required in the Discharge Monitonng Report Form (EPA No. 3320-1). Such
increased frvey shau also be ind3cated.

T. Records Retention

'

All records and mformaton resultang from the monitormg activit2es required by this
permit includmg all records of ana!yees performed and calibration and maintenance of
instrumentation and recordmgs from continuous monitonng instrumentation shall be
reta2ned for a minimum of three (3) years, or longer if requested by the Regiona)
Administrator or the State water pollution control agency.
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A. 41ANAGEMENT REQL'IREMENTS

1. Change in Dacha'ge

All discharges authorized herein shall be consistent with the terms and condition > of this
permit. The discharge of any pollutant identified m this permit more frequently t. nan or
at a level in excess of that authont.ed shall constitute a vio|ation of the permit. Any
anticipated facihty expans:ons, 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 apphcation or, if such changes will not violate the eff'aent.

limitations spec 15ed in this permit, by notice to the permit issuing authority of such
changes. Following such nouce, the permit may be modified to specify and hmit any
pollutanta not previously hmated.

2. Noncomphance Nottfication

If, for any reason, the permittee does not comply with or will be unable to comply w1th
any da21y maximum effluent hmitatior spenfied m this permit, the permitta shall
provide the Regional Adnunistrator and the State with the followmg mformation, in
writing, within five (6) days of becoming aware of such condition:

a A description of the discharge and cauw of noncomphance; and

b. The penod of noncomphance, including exact dates and times; or, if not corrected,
the anticipated t;me the r.oncomphance is expected to continue, and steps being
taken to reduce, eliminate and prevent recurrence of the noncomplying discharge.

3. Facshties Opemtaon

The permittee shall at all times mamtam m good working order and operate as efficiently
as possible all treatment or control facihties or systems installed or used by the permittee
to achieve comphance with the terms and conditions of this permit.

4. A darse impact

The permittee shall take all reasonable steps to mmimize any adverse impact to navigable
waters resultmg from noncomphance with any effluent lim tations specified ir. this
permit, including uch accelerated or additional monitoring as necessary to determme the
nature and impact of the noncomplying discharge.

5. By.oassmg

Any diversion from or bypass of facihties necessary to mamtam comphance w:th tne
terms and conditions of this permit is prohibited, except til where unavoidable to prevent
loss of hfe or severe property damage, or (ii) where excessive storm drasnage or runoff
would damage any facihties necessary for comphance with the effluent hmitations and
prohibitions of this permit. ' Die permittee shall promptly notify the Regional
Admmistrator and the State m wnting of each such diversion or bypass.

i '!.
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6. 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 navigable waters.

7. Power Fauure*

In order to maintain comphance with the efDuent hmitations and prohibitions of this
permit, the permittee shall either:

In accordance with the Schedule of Comphance contamed in Part I, provide ana.

alternstzve power source sufficient to operate the wastewater control faciliues,

or,if such alternatzve power source is not m existence, and no date for its implementation
appears in Part I,

b. Halt, reduce or otherese control productaon and/or all discharges upon the
reductaan, loss, or failure of the pnmary source of power to the wastewater control
facilitam.

B. RESPONSIBII.IITES

1. R#t of Entry

The pe rtnit t ee shall allow the Regional Administrator, and/or his authorited
representatives, upon the presentation of credentials:

To enter upon the permittee's premises where an efCuent source is located or ina.

which any records are required to be kept under the terms and conditions of t;us
permit; and

b. At reasonable tzmes to have access to and copy any records required to be kept under
the terms and conditions of this permit, to inspect any monitonng equipment or
Inonitonng method required in this permat; and to sample any discharge of pollutants.

2. Tmnsfer of Ownership or Control

in the event of any change in control or ownership of facihties from which the authenzed
discharges emanate, the permittee shall notify the succeeding owner or controller of the
existence of this permit by letter, a copy of which shall be forwarded to the Regional
Admuustrator and the State water pollution control agency.

3. Avadabutty of Reports

Ezcept for data determmed to be confidential under Sectaon 308 of the Act, all reports
prepared in accordance with the terms of this permit shall be ava21able for pubhe

,- -nv
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inspection at the off'.ces of the State water polluuon contru! agency and the Regional
Administrator. As required by the Art, effluent data shall not be considered confidential
Knowing!y makmg any faJse statement on any such report may result in the imposiuon of
enmmal penalties as provided for in Section 309 of the Act.

4. Permit Modification

After notice and opportunity for a heanng, this perm? may be modified, suspended, or
revoked in whole or m part dunng its term for cause including, but nct hmited to, the
following:

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

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

c. A change in any condition tnat requires either a temp < rary or permanent reduction or
ehmmation of the authonzed discharge.

5. Toxic t'o||utants

Notwithstandirg Part II, B-4 above, If a touc effluent standard or prohibition (including
any acbedule of comphance specified in such effluent standard or prohibitioni is
established under Section 307(a) of the Act for a toxic pollutant which is present m the
discharge and such standard or prohibifron is more stnngent .than any hmitation for such
poSutant in this permit, this permit shall be revised or modified m accordance with the
toxic ef3aent standard or prohibition and the permittee so notified.

6. Cwn! and Criminal Liability

Except as provided in permit conditions on " Bypassing" (Part !!, A-5! and " Power
Failures" (Part II, A-7), nothing in this permit shall be construed to reheve the permittee
from civil or enminal penalties for noncomphance.

7. Od end Haardous Subetance Liability

Nothing in this permit shad be construed to preclude the institution of any legal action or
reheve the permittee from any re<ponsibthties, habdiues, or penalues to which the
permittee is or may be subject under Sec* ion 311 of the Act.

8. State Laws

Nothing m this permit shall be construed te preclude the msutuuon of any legal action or
reheve the permittee from ar.y responsibihues, habihties, or penalties estabhshed pursuant
to any appucable State law or regulation under authonty preserved by Section 510 of the
Act.
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9. Property Rights

The issu, tace of this pemit does not convey any property rights in either
real or personal property, or any exclusive privileges, nor does it
authorize any injury to private property or any invasion of personal
rights, nor any infringement of Federal, State or local laws or regulations.

10. Severability

The provisions of this permit are severable, and if any provision of this
permit, or the application of any provis!on of this permit to any circum-
stance, is held invalid, the application of such provision to other
ci s tances, and the remainder of this p no e,

f ;'
,;|
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PART III J 3

La em
OTHER REQUIREMENTS

A. Metal cleaning wastes including preoperational metal cleaning wastes (including
any cleaning compounds, rinse waters, or 4.ny other waterborne residues derived
f rom cleaning any metal procese equipment, including, but not limited to boiler
tube cleaning, boiler fireside cleaning and air preheater cleaning) shall be
disposed of off site in an environmentally acceptable manner. Details of such
disposal shall be submitted not later than 180 days prior to any cleaning
operations.

B. If the cermittee, after monitoring for at leaet 12 months, deter-
mines that he is consistently meeting the effluent limits contained
herein, the permittee may request of the Regional Administrator that
the monitoring requirements be reduced to a lesser frequency or be
eliminated.

C. There shall be no discharge of polychlorinated biphenvl compounds such
as those commonly used for transformer fluid. Administrative pro-
cedures shall be instituted te (1) maintain a detailed inventory of
PCB use, (2) assure engineerine design and ccnstruction to preclude
release of PCB's to the environment, and (3T effectively detect the
loss of PCB's from equipment. Detail of such procedures shall be
submitted no later than ISO days prior to receipt of PCE containing
equipment.

D. The permittee shall notifv the Regionai Administrater in wri*ing not
later than sixty (60) days prior to instituting use of any additional
biocide or chemical used in cooling systems, other than chlorine, which
may be toxic to aquatic life other than those previously reported to the
Environmental Prctectior Agency. Such notification shall include:

1. name and general co= position of biocide or chemical,
2. 96-hour median tolerance limit data for organisms

representative of the biota of the waterway into
which the dis charge shall occur,

3. quantitied to be used,
4 frequencies of use,
5. proposed discharge concentrations, end

' '
6 EPA registration number, if applicable. ]7
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E. Discharge of blowdown from the cooling system shall be limited to the
cinimum discharge of recirculating water necessary for the purpose of discharging
materials contained in the procese, the further buildup of which would cause

concentrations or amounts exceeding limits established oy best engineering pract+ ce.
Discharge temperature shall not exceed the lowest temperature of the recirculating
cooling water prior to the addition of make-up. A report showing how conformance
with these requirements will be met, including operational procedures, shall be
submitted during the system design stage.

F. Blowdown shall contain no detectable amount of materials added for corrosion
inhibition including, but not limited to, zinc, chromium and phosphorus.
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APPENoix g

Let.ar to Mr. Lochlin W. Caffey, Director, Clinch River Breeder Reactor
Project Office, from Mr. Richard P. Denise, Assistant Director for
Special Projects, Division of Project Management, U. S. Nuclear
Regulatory Comission, dated May 6,1976 pertaining to the CRBR design
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g . NUCLEAC REGUt \ TORY CCMWSSION

veasmo u.oe,rms Mr. Lochlin W. Caffey -2 May 6, M 76
* #

% e.%# [ May 6, 1976
.

e..

Docket No. 50-5T This multi-layered safety ccncept requires that nuclear p%er plants
be <*esigned and cons tructed to conservative stanbrda and end neeringi

practices so that there is a large tolerance for operater errcrs,
off-normal operation, and cc=pcnent malfanctions , and a high prcbability

Mr. Lochlin W. Caffey that they will operate without failures or calfuncticas that could lead

Director, Clinch River Breeder to accidents. It is also necessary to anticipate that some incidents
Beactor Project Office or malfunctions will occur during the life of the plant, and to provide

?. O. Box U measures and features to cope with such events. The third level of safety

Cak Ridge, Tennessee 37830 is based on the cocviction that it is prudent to go beyond the first
two levels of safety, and requires that additional features and ma gins

Dear Mr. Caffey be incorpcrate3 in the plant design to protect the public fros the cc:be-
ouences of certain h1 hly unlikely events. The postulated events in the6

Although the detailed evaluation of the Clinch River Breeder Reactor third 'evel of safety are used to establish a set of design basis accidents,
(CESR) design, including the ' reference', ' parallel', and " int erent and systems and features are designed to centrol these accidents so.

- retention * arrangements and features is still underway, we have that the consequences of accidents within the design basis envelope
occ:pleted a sufficient level of evaluation to provide major comments are within the radiolcgical dose gaidelines of the Co mission's sitin1
and guidance. The purpose of this letter is to tracsmit our current regulations, 10 CFR 100.
co==ents and guidance on the overall approaches being evaluated for CRSR
and to obtain your response. The view and positions that follow are In the i=plementation of this approach, we require that plant safety
intended specifically for the CRBR, and are not intended to establish featurea bo selected which will prcduce accep*able perforcance with
precedents for future D'FER license reviews. The requirements and substantial mard ns of safety, that potential departures frcm normali

| .- approech identified for.CRBR derive in part from the need t o include or design perfer=ance be identified and featuros included to reduce the
I conservatists where uncertainties are largo, because of new elements estimated probability of design basis accidents to the level identified
,t of technology, and because the aggressive schedule regt. ires information for LWRs, and that engineered safety systems be provided to cope with

not normally available at this stage of the design erfort. For conven- identified design basis accidents to ensure that off-oite doses are less
ionce and clarity, we have organized our views and positions by major than the 10 CFR 100 guidelices.

' , ' . topics as indicated below; there may be so=e slight overlapping for
'd clarity. We use the further safety objective that there be no creater than one

chance in one million per year for potential consequences greater than'

EESIC4 SAFETY APP 80ACII the 10 CFR 100 dose guidelines for an indivihal plant, for example, CBM;
this is a design objective rather than a fixed nu:ber which must be

Cur basic pcsition is that the CRBR should actieve a level of safety demonstrated for a given plant. Mwever, we t.elieve that the numerical

comparable to current generation light water reactor (LWR) plants' gn evaluat* cns of system reliability and accident risks undertaken by the:.

accordicg to all current criteria for evaluaticn, and that the desi CRBR Project and the ETCA id'FBR revelcpren* Pr gram, as well as the
approaches to accoc:plish the required level of safety be similar or syste=atic and disciplined evaluaticns of the plant design to identify
analogous to LWH practice. We recognize, however, that there are potential causes and pathways for sericas accidents so that any required

.4 reactor concept and experience differences which prevent e Merence t design acco:codation can te effectively 1:ple;*nted, are of significant
1 precise analoS es . As will be evident la*er in this letter, we havei @ hN tu n'W @ M M W W A *a b Mg

taken some of these differences into account by specifying requirenents , ,g g
which are intended to provide assurance t' at the level of safety achieveda

for the CRBR will be co= parable to that for Lirs. Major attenticn shculd te placed cn the prevt tion cf accidents lead 2ngy
to core =elt an j disrupt ion, and los s of containment system intNrity,

as is our position en LWAs, the CR3R should te designed according to g _ , p
'' the three levels of safety approach which reduces the probability and gg ,

consequences of all des 16n basis accidents to acceptable levM s. to an acceptable level; in other cases , proviniuns say te r.ecessary to"

" W cope with the initiatcra in a anner which preven's progression frca

,
the initiator to the core cel* stage,
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Mr. Lcenlin W. Caffey -j :4ay 6, 1J75 Ar. Lochlin W. Caffey 4 May 6 1975

Based cc c r evaluation * mas far, we telieve * hat the =inim2a containing the main heat transport syst ec equipment Because
features an1 c ha rac t e ris ti cs identified belos are r.eceasary far dis pers e j rele as es of scdiua into these cells could result in

CR3R to accacplish tne safety cb;cctives. Any viewa ex;reased the es11 design pressure being exceedec . increased structural

regarding these features and characteristics as they may nos capability =ay be required. Alternativa1y, venting of the
be inccrporated in the CR33 cesi63 cuat be considered as prel1=inary cells may be an acce;tacle teans t o aimit t he cell pressu re,
in nature, representind neither approval nor disapproval at tnis provided such pressure relief venting does not result in other
stage ci design evaluaticn. unacceptable conditions, such a.1 the disabling of essential

eqaipment.

1. At least two independent, diverse, and functicnally reduccant
reacter shutdoen systems should be provided to satisfy the Later sections of this letter will address a dditional design features

require =ent that the reactor power level will be quickly and and characteristics.

reliably redaced whenever plant conditiens require such action.
The current appecach on CR3R appears to haie the potential SITE F9ITAPTLITY SN!?CE TER3
to cocply with this require =ert.

We will require that th= containment system design and performance be
and functionally redundant such that the calculated doses at the exclusica radius and the low2. At least two independen:, div ers e ,'

decay beat removal systens should pecvidad. Because of the population zene radiu2, following a postulated release of fission
dependence of the propcsed p1 mat ariandement c5 circulation produc*s and other caterial frcs the core, not exceed the dose guide-
through the main heat t rans por t loops to accorslish decay heat lines of 10 CFR 100 and the additic9al guidelines for lung and
removal, we are not currently convinced that this requirezent boce doses fraa pistonius of ?5 and 150 res, res pectively . The expo-
has been satis fied, sure duraticas will be as specified in 10 C/R 100, and calculatiots

will be perferred la accordanne with our current practices for LWRs.

3 Heats to detect subassembly faults, to cope with these faults . During the construction permit review, guideline exposures of 20 rem
and to protect against prodressive subassembly fault propagation, whcle tody, ar4 150 ret thyroid should be used rather than the values

should be provided. Since individual subassecbly instrumentation t o given si.10 CF.I 100.11 (see Regulatory Guides 1 3 and , olutonium
detect significant faults and indicate that protective action doses of 7.5 rem lune and 15 . s bone should te used f. ,asons stated

should be taken, and provisions to cope with a utassa=bly faults in paragriph B of Regulatory Gu. des 1.3 and 1.4.

which have been thus limited, are not now provided in tne dealgn,
we are cat currently satisfied that t his requirement has teen met. The source term used to deter =ine the consequence limiting features

required to maintain the calculated doses to within the glideline
4. The heat transport system intedrity should be very high, and values shall consist of the usual LWR source ters specified in TID-

assured on a continaiag basis . The acceptability of systers for 14344 plus 1 percent of the plutonium in the core. The scurce 'i

lerk cetecticn, prcvisicca for pre-service and in-service term will therefore ecnsist of 100 percant of the noble gases, 50
inspection, and materials cocitcring over the J ong ters, have percent of the halcgens, 1 percent of the solid fission product
not been sufficiently established. If thes e aspects are nct inventory, and 1 percent of 'he core plutonium inventory. Although we
resolved to tne satisfacticn of the :PC staff, ;rotective anticipate that doses frca activated sodiua will not te a significant
features to cope with pipe failures, in a carner whien will cent ribution t o total d ase, this should te considered in ycar analysis
preven' core nelt an d d i s rup t ic a , will te reiuired. In ad htien, Tne - arce tera is non-techanistic, and will be assu=ed to te released
it will be necessary t o es'ablic h a design b cis l eak 1.. ine heat a00ve * ie c;erating ficar in*o tne main contain:ent volu=e.

t rar.a p c rt syste for th+ purpo3 e of deteroin ig t he ad?q ev cf
otner aspects of *he desig.n, for e vaple, cell liners, vent 3:2es, 3a ed on cur g ravicms calcula'icns, which have been discussed with
and cell cesign pressure, your staff and the ACES, it a;; ears that this source tern will require

scoe fora of dual ca tainna-* arrangerer * , or a containment-c onfine=ent

$. Tne containcert 3yates houle te ;rstented from the effects of arrangecent with a filtered exha st, to reduce calculated cff-site doses
sodium releraes in t he eqaiprent calls. parti ulu ly ftolo wells to an acceptable level. This t ype of cor.t ain=en* systea arrangement

la not part cf any cf * - designs made available Tre cur review thus far,
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Mr. Lochlin J. Caffey -5 May 6, 1376 Mr. Lochlin W. Caffey -6 May 6, 1976

GiE?"PTIVE AT9TS The accident consequences noted above are based en a spectrum
of calculations performed by the NRC staff for accident scenarios

In early correspia. dance and meetings witn prcjec* personnel de which included initiators such as reactivity additions ranging
expressed the view that core disruptive accicents (CDAs), or core from a few cents to a few dollars per second, step reactivity
melt accidents, should be included in tne ap:tru of e1@ bnis insertions, Icus of coolant flow, loss of heat sink, and fuel
ac cidents . This view was based on the limited information avail- failure propagation. In these analyses we have included consider-
able at the time and the belief that this assumption would be ation of tne phenomena of direct hydrodynasio disassembly, auch
beneficial to the project by ensuring the viability of the appropriate as may arise from reactivity additions caused by loss of coolant
features and causing the least disruption of the design if this flow, recriticality resulting from material re-entry and meltdown
accommodation were evertually required for the protection of public instabilities, and thermal interactions of fuel and other materials
health and safety. It is cur current position that the probabilitF with the coolant.
of core nelt and disruptive accidents can and cust be reduced
to a sufficiently low level to justify their exclusion from the Based on our evaluations of the design, we currently envision
design basis acaident spectrum. We will therefore not consider that the following features or functional equivalents are
cms ss design basis accidents. necessary to provide the required containment system protection:

Nevertheless, because of the difference in the state of technology 1. A head hold down and missile barrier device to provide
and experience between DiF2Rs and LWRs, the consequent inability physical protection of the containment from pote: tial
to evaluate the safety of the CRSR design as precisely as can be ,1,3 g3,3,
done for LWRs, and the absence of a quantitative risk assessment
based on experience and data such as the Reactor Safety Study for 2. A sodium and fuel vapor deflector arrangement to localize
LWas, prudence dictates that additional measures be taken to limit sodium reactious so the containment system is protected
consequences and reduce residual risks from potential CRBR accidents from overpressurization, and to provide assurance that
having a lower probability than design basis accidents to ensure that plutonium released to the containment and available for
the public health and safety is adequately protected. D e bu io approach release as an aerosol does not exceed 1 percent of the
should be to protect the contaimment system from the unique effects core inventory.
of CRBR core disruptive accidents in order to maintain comparability

'3 with LWH safety. This should be done in a manner which incorporates 3 Design features to reduce the pcr.sibility and extent of
~ acceptable engineerics conservatis=s in the design and its evaluation hydrogen-produ.ing reactions (such as sodium-concrete reactions)
y so that th?re is an extremely low likelihood that CPn potential to an acceptable level, and a recombiner for free hydrogen to

accidents could result in early containment system failure. reduce the probability of containment system failure due to

To this end, we will require that the contain=e.it integrity be provided
for at least 24 hours following a postulated core disruptive accident. The above measures should be interpreted to include protection~s

Our current evaluations of the CRBR design indicate that the following against meltdown phenomena and consequences which could lead
CCA consequences should be included in the specification of functional to loss cf containment system integrity within the specified

_
remire=ents for features to protect containment integrity: 24 hour period.

1. A core mechanical werk energy release of 1200 %sec ba. sed on fuel As the project proceeds with the evaluation of these accidents,
vapor as the working fluid and expansion to 1 atmosphere. and design of features to cope with their effects, measures whica

* *
2. A sodium release of 1000 pounds from the reactor head. risk should be considered; one such approach could be to vent

the containment atmosphere in a controlled manner through'

3'. Vaporization of 10 percent of the core fuel inventory, and direct filters at such time, after 24 hours , that the containment sy:: tem
;

release of this fraction frc.n the reactor head. integrity is seriously threatened by overpressurization.
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PP1IM C: TW 07 Sits Mr. George L. Edgar Mr. Anthony Roisman
Ma rg an , Lewis 6 Bockius Roisman, Kessler 6 Cashdan:

' We have frequently discussed with your staff the pmsibility of 1140 Connecticut Avenue, NW 1712 N Street, NW
Suite 1100 Washington, DC 20036merding the various design apprcaches so that a single desim,

with a minimum of uradecided features and criteria, is defined. Washington, D. C. 20035'

We believe that this wculd be beneficial to your design efforts Mr. T. Cochran
Mr. W. B. Behnke Natural Resources Defenseand to our evaluation of the design. We urge you to proceed

in this manner as rapidly as possible to retain the prospect of Project Lnagement Corporation Council, Inc.
P. O. Box U 917 - 15th Street, NWapproaching the review schedale that we have published.
Oak Ridge, TN 37830 8th Floor,

- ScalDULAR EFrEC's Washington, DC 20005
Mr. W. M. Jacobi, Plant Nnager

_ IRFBR Demonstration Plant Mr. Peter S. Van Nort (3 cys)'

We believe that the responses given above to your design sub-
! mittals will be beneficial to you to your further efforts. We Westinghouse Electric Corp. General Manager, Project~

CRBR Project Office Management Corporation' would be pleased to meet with you at an early date to further P. O. Box U P. O. Box Udiscuss and clarify these matters. Please advise us of your Oak Ridge, TN 37830 Oak Ridge, TN 37830intec4sd response schedule or proposed ceeting date within two
weeks, We will develop a revised schedale for review of the Mr. Richard W. Roberts Mr. William F. HubbardCRBS followind your response. We have recently transsitted a US ERDA MS A-436 Assistant Attorney Generalletter to you expressing the need for the CRBR troject to respond Washington, DC 20545 State of Tennesseein a complete and timely ma ner to our requests for additional Supreme Court Building, Pa. 421^ information and the consequent effects on the review schedule. Mr. Eric S. Beckjord Nashville, W 37219

. We request thst you arrange to discuss this entire catter with "3 b 309
us at an early'date. Washington, DC 20545 Mr. S. Wallace Erewer

County Judge and Attorney
, sincerely, Mr. Luther M. Reed Roane County Courthouse'

. Attorney for the City Kingston, TN 37763

O. of Oak Ridge'
253 Main Street, East Mr. Herbert S. Sanger, Jr.
Oak Ridge, TN 37830 General Counsel

Richard P. Denise, Assistant Director Tennessee Valley Authority
for Special Projects Mr. James E. Watson Knoxville, W 37902

Division of Project Management Manager of Power
Tennessee Valley Authority

cc: See next pa8e R m 818, Power Building
Chattanooga, TN 37401

Mr. William H. Young
Project Manager, CRERP
Burns 6 Roe, Inc
709 Kinderkrack Road
Oradell, NJ 07649
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