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. ' SUMMARY AND CONCLUSIONS

This Environmental Statement was prepared by the U.S. Nuclear Regulatory Commission, Office of
Nuclear Reactor Regulation, in cooperation with the U.S. Army Corps of Engineers, and the U.S.
Environmental 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 construction and operation of the Clinch River Breeder Reac-
tor Plant (CRBRP), Docket No. 50-537. The proposed location is in Roane County, Tennessee,
about 25 miles west of Knoxville, on the north side of the Clinch River. The site is within
the city 1imits of Dak 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 or1gina1 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 QOctober 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 purchasing
_ the plant for its own use over the remaining operating life of approximately 25 years.

The CRBRP is designed to use a 1iquid sodium cooled fast breeder reactor to produce 975

megawatts of thermal energy (MWt) with the initial core loading of uranium and plutonium

mixed oxide fuel. This heat would be transferred by 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 electrical capacity {MWe). Future core design may
: result in gross power ratings of 1121 MWt .and 439 MWe; these higher ratings are considered

in the assessments made in this statement. In-plant uses of electricity would result in a

. ‘ " net plant output of approximately 350 MWe 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 apm) 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) Some timber would be harvested and other vegetation and animal 1ife would be destroyed
on the 195 acres disturbed for construction of the nlant facilities and 58 acres of
right-of-way for new transmission lines. A1l 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 would result from construction and
subsequent rainfall, but planned control pract1ces and revegetation would minimize
this effect (Section 4. 3).

(c) Approximately 20,000 m3 of river bank and bottom would be excavated or dredged to
permit 1nsta11at1on of cooling water intake and discharge and barge-unloading facili-
" ties; part 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 archeo]og;c resources would not be affected by construction activities (Sections
5.1 and 4.2.1

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

5 v . T
v Legislation was enacted by the Congress in January 1976 which authorized ERDA to acquire owner-
; ~ ship and custody of the CRBRP and custody of the associated site area. ERDA became a co-
applicant on May 6, 1976.



(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). v

(h) Transmission structures would 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 plume 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 gpm during construction and an
average 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 (Sect1on 5.7.3).

(1) Risks associated with accidental radiation exposure wou1d be very low (Chapter 7).
Major alternatives considered: |

. Sites

. Facility systems

Transmission route.

The following Federal, State, and local agencies were asked to comment on the draft environ-
mental statement wh1ch was made available in February 1976: ’
Advisory Council on Historic Preservation
Department of Agriculture

Department of the Army, Corps of Engineers
Department of Commerce

Department of Health, Education and Welfare
Department 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 Commission

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, comments on the draft
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 ' ﬂ :

ii



Natural Resources Defense Council, Sierra Club and
East Tennessee Energy Group .

Mr. Brad Neff

Dr. Edward Passerini

Ms. Deborah Hurwitt

Project Management Corporation

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

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 alternatives
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 subject to the following limitations for the protection of the environment:

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

(b) 1In addition to the preoperationél 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
individual 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 determine the adequacy of implementation of
environmental conditions. The applicant shall maintain sufficient records. to furnish
evidéence of compliance with all the environmental conditions herein.

(e) Before engaging in a construction activity not evaluated by the Commission, 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 environmen-
tal impact that was not evaluated, or that is significantly greater than that evaluated
in the final environmental statement, the applicant shall provide a written evaluation
of such activities and obtain approva1 of the Director of the Office of Nuclear Reactor
Regulation prior to undertaking the activities.

(f) If unexpected harmful 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 or significantly reduce the harmful effects
or damage.
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FOREWORD

This environmental statement was prepared 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 Commission's regulation 10 CFR Part 51, 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 preparation of this statement.

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

. Fulfill the responsibilities of each generation as trustee of the enV1ronment for
succeeding generations.

. Assure for all Americans safe, healthful, productive and aesthetically and cu]turally
pleasing surroundings.

. Attain thé widest range of beneficiai 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 1ife'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 statement on:

(i) the environmental impact of the proposed action,

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

(ii1) 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 1rrevers1b1e and irretrievable commitments of resources which would be involved in
the proposed action should it be implemented.

An environmental report accompanies each application for a construction permit or a full-power
operating license for a nuclear power generating station. A public announcement of the availa-
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 information in the environmental report, to seek new information 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. Members of the staff may meet with State and local officials who are

. charged with protect1ng State and Tocal interests. On the basis of all the foregoing and other

such activities or inquiries as are deemed useful and appropriate, the staff makes an independent .
assessment of "the considerations specified in Section 102(2)(C) of the NEPA and 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 governmental agen-
cies for comment. A summary notice is published in the Federal Register of the availability of
the applicant's environmental report and the draft environmental statement and interested persons
are invited to comment.

After receipt and consideration of comments on the draft statement, the staff prepares a Final
Environmental Statement which includes: a discussion of concerns raised by the comments; a
benefit-cost analysis, which considers the environmental costs of the plant and the alternatives.
available for reducing or avoiding them, and balances the adverse effects against the 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 permit,
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 Licensing Board for its consideration in reaching-a decision on the application.

In accordance with Memoranda of Understanding!:? which govern certain interactions of the Nuclear
Regulatory Commission with the Environmental Protection Agency and the Corps of Engineers, both of
the latter agencies provided input to the NRC for its use as the "lead agency" in preparing the
draft environmenal statement. EPA and the Corps have reviewed the comments on the draft statement
which are within their areas of responsibility and have worked with the staff in its preparation
of this Final Environmental Statement.

Copies 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 Reactor Regulation

U.S. Nuclear Regulatory Commission

Washington, D.C. 20555
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1. INTRODUCTION

1.1 THE PROPOSED PROJECT

The Clinch River Breeder Reactor Plant (CRBRP) 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 major objectives of the CRBRP, as
defined jn 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 environment,
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 plant is expected to
produce 975 megawatts of thermal energy (MWt) and a net output of 350 electrical 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 0Oak Ridge. The 1364-acre
site is on a peninsula. formed by the Clinch River and bounded on the north by ERDA's Oak Ridge
Reservation, which Ties between the site and developed areas of the city. Within a two-mile
radius of the site, the area consists primarily of woodland; however, small farms and residences
are scattered south and west of the Ciinch River. The northwest edge of the site is designated
for development as an industrial park.

Water needed by the plant would be supplied by the Clinch River. For maximum power, the 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 of the
right-of-way required would be obtained by widening existing corridors.

Electricity 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 purchase the plant
at a price based upon its value as a power production facility; otherwise, the plant would remain
under ERDA ownership for continued operation or decommissioning. If the plant is operated for a
total of 30 years, the average capacity factor is estimated to be 68.5% (ER, p. A1-73).

1.2 THE PROJECT PARTICIPANTS

The CRBRP was authorized by Congressional decision as a cooperative effort of industry and 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 and 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 1iaison 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 management 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

1-1
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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 respons1b111ty itself, or reach agreement with TVA on TVA's con-
tinued operation of the plant.

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 responsible 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 Endineering
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 thereunder, PMC and TVA tendered an application to the NRC for a construc-
tion permit and a Class 104(b) operating license for the CRBRP. A combined term of 40 years was
requested, beginning with the date a construction permit 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 11, 1975. The remaining sections of the PSAR were
submitted 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 Authorization by September
1975, the applicants submitted with their application a schedule of site preparation activities
to begin on that date.. Completion of construction 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 requires that the Director of Nuclear Reactor Regulation, or his designee, analyze

the applicants' environmental report, which was submitted as part of the application, and prepare

a detailed statement of environmental considerations. 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 Environmental 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 information 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 summaries 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 of construct1on permits and operating
11censes, the Commission makes a detailed evaluation of the 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 environmental effects are repeated in this env1ronmenta1
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.

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

In Section 12 of the ER, the applicants have provided an extensive listing of licenses and '
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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 recommended
practices." 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 applicants
must obtain the following Federal authorizations:

Permits and Licenses - Issuing Agencies
1. Permit to constfuct water intake u.s. Army'Corps of Engineers
and discharge facilities.
2. Permit to cohstrﬁct barge facilities U.S. Army Corps of Engineers :
3. Permit to discharge dredge or fill ' U.S. Army Corps of Engineers

material into navigable waters,

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

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

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

7. Permit for tall structures-necessary Federal Aviation Agency
for structures 200 ft or more above
ground or any structures representing
sudden elevation change {cooling tower,
meteorological tower).

8. Permit for radio transmitters and Federal Communications Commission
associated towers. .

9. Licenses for radioactive source U.S. Nuclear Regulatory Commission
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 Commission

12. Permits for transportation of radioactive U.S. Department of TranSportatfon

‘materials and metallic sodium.

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

14. Access road and railroad fills (below Tennessee Valley Authority
normal water level, elevation 741 ft)

Both the Corps of Engineers and the Environmental Protection Agency have contributed to this
environmental statement, under the "lead agency” concept, in fulfilling their NEPA responsi-
bilities with regard to the permits 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, archaeological and architectural resources: The National Historic
Preservation Act of 1966 (16 USC 55 470-70n); Executive Order No. 11593 (3 CFR 560 [1971]1);
and Public Law 93291 (May 24, 1974). —






2. THE SITE AND ENVIRONS

2.1 GENERAL DESCRIPTION

The proposed CRBRP site is located in Roane County, Tennessee, on the north- 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; Harriman, 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
O0ak 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 ft above the mean river water level

of 741 ft above MSL. The site Tocation is also shown by photographs in Figures 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 the 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 knobs 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 1ie immediately south and west of the river (ER, Fig 2.1-7).
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FIGURE 2.2 Local Transportation Routes

The general area within a 10-mi radius of the plant is taken up by residences, farms, recreation,
industry, and woodland. Several commercial dairy farms are present in the area, although the
trend over recent decades is toward beef production, with its lower labor requirement. Agri-
cultural crops generally are grown in small plots for single family use. While the area has no
major sports facility, over 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 areas within 3 miles of the site. A 30-unit
camping and day use area is located about 2-3/4 miles SE of the site. A 100-unit campsite, with
plans for fishing, boating and swimming, is on the Caney Creek embayment about 1 mile SE of the
site boundary. There are no wildlife preserves or hunting areas 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 Consolidated 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 Tine about 4 miles

N of the site. The area is served by several highways including I-40, less than 1 mile S of the
site boundary, and State routes 58, 62, and 95. There are no airports or military installations
in the 10-mi area (ER, Sec. 2.2). - -
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FIGURE 2.4 The Site with the Oak Ridge Gaseous Diffusion Plant in the Background

Within a 20-mi radius of the site, 8 public water systems and 16 industrial systems draw from
surface water, including the Clinch River and the Emory River. The closest such withdrawal is

by ERDA, 1.6 miles away.

Groundwater supplies 17 public systems and many residences within the .

20-mi vradius. Over 100 such residences are within 2 miles, all Tocated south of the Clinch
River. The use of surface water for fishing is considered in Section 2.7. Commercial 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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FIGURE 2.5 Land Use Near the Site
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2.2 REGIONAL DEMOGRAPHY

Within a 50-mi radius from the plant, Knoxville and Qak 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 (ER, Tab 2.2-1). 1In 1970 the 10-mi radial area had a population of
41,89, and the 50-mi area, 678,800. The corresponding population totals for 1980 are estimated
to be 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. -

184070
276544,

126850
168947

SSE

Note: Top numbers are 1970
census figures. Bottom
numbers are estimates

for year 2010. .

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 ARCHAEOLOGICAL 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 Tines: 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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FIGURE 2.7 Archaeological and Historical Sites
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and -124 (Schroedl, 1972 and 1973). Sites 40RE104, -105, and -106 yielded few cultural materials.
Finds at -107, -108, and particularly -124 indicated the need for further excavation, analysis,
and reporting. Agreement to do the additional work, and complete it before construction, has
been reached between TVA and the University of Tennessee (Schroedl, no date). Removal of nearly
all sediments down to the premound surface of 40RE124 indicated interment of more than 36
individuals.

Archaeo]o?ical field work has been completed at 6 other sites, 40RE104, -105, -106, -107, -108, I

No natural Tandmarks are present on the site or in the immediate vicinity.
2.4 GEOLOGY

The CRBRP site lies in the Valley and Ridge 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 underlain at shallow depths by sedimentary rocks {siltstone
and limestone) of Ordovician age. This limestone unit is not prone to extensive Karstic develop-
ment. The rocks were folded and faulted during the Paleozoic era and are now tilted to the SE at
an angie of about 30°. Since then, weathering and erosion have been the dominant geologic
processes at the site, with sediment accumulation being restricted to terrace and flood plain
deposits 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 these ridges, known locally as Poplar Springs 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 formed by these subridges, a topographic saddle rises to about 800 ft and the valley 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
gullies occurs only after heavy rainfall.

The site is situated between the traces of the Copper Creek and Whiteoak Mountain thrust faults.

No evidence of any post-Paleozoic activity associated with them has been found. Eleven recorded
earthquake epicenters are within a 50-mi radius, 19 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. The effects of such earthquakes on the proposed

plant will be considered 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 Reservoir, which is
part of the TVA system. -1ts water elévation 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 ft above MSL. In the winter, in the vicinity of the proposed discharge, the
river is approximately 612 ft wide and has an average depth of 6.3 ft and average velocity of
1.4 fps. An average river width of 657 ft, depth of 11.6 ft and velocity of 0.6 fps are typical
of summer 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
Dam. It is small, but only 5 miles upstream from the proposed site. Since completion of TVA's
Melton Hill Dam in 1963, the average year has included a total of 46 days when no water was
released. :

Based on 1963-1973 discharge records for Melton Hill Dam, the average flow of the river is about
4,800 cfs at the site. The maximum 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 guiescent, depending on the mode of operation.of the Melton
Hi11 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 fiow conditions at Melton Hi1l 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 supplemental 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 data for Melton Hill Dam show that nearly all mqnthly
averages exceeded 1000 cfs, except for periods of no flow (ER, Tab 2.5-2). Assessments in
Chapter 5 consider both no-flow and 1000 cfs.



Water temperatures were measured at Clinch River Mile (CRM) 21.6 between May 19A3 and December
1971. The maximum temperature observed during this period of record was 78°F and the minimum,
" 33°F. Table 2.1 gives the average daily maximum, minimum and mean temperature for each month
(ER, Tab 2.5-7). Figure 2.8 illustrates the 1974 seasonal and spacial variation in water
temperature of the Clinch River (ER, Am I, Part II, Dla). The water temperatures are verti-
cally uniform except in the summer when stratification is naturally induced. Data on water
quality appear in Table 2.2 (Gartrell, 1972). More detailed information is available in the
ER, Sec 2.5, and the PSAR, Sec 2.4.

TABLE 2.1 Average Daily Maximum, Minzmym and Mean River Temperatures
' for Each Month {1963-1971)(a

Jdan  Feb Mar  Apr May' Jun Jul  Aug Sep Qct Nov  Dec
Maximum 44 44 49 57 63 65 66 67 68 66 58 49
Minimm 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

(3)01inch River Mile 21.6; temperatures in °F.
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FIGURE 2.8 Water Temperature.Survey,.Clinch River Mile 14.4
{ER, Am I, Part II, Dla)
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CTABLE 2.2 Clinch River Water Quality Data(®)

Tine : 5-Day © Alkalinfty  Total

ET .Location Stream Coliforms Water 20°C Nitrogen : Phosphate (CaCo;E Hardness
24-hr in Depth Discharge _Fecal Total Temp Do BOD Color Turb Trq Wh3 M. O Sol Total en otal (CaCo
ph img/g). (mo/t}

pate _ Clock _Streant®) ) _{cfs) TORAGOm (F) (/) (ne/n) (P0) (W) (m/n) (mafn) (mal) (oalt) (m/t) (mat)

Clinch River Hile 79.8

6/22/67 1055 Tatirace'™ 0.5 6,400 2 62 502 7.8 05 5 5 0.3 000 00! 043 0.0 001 78 O 89 1s
7/21/67 0905 TYailrace 0.5 6,670 130 220 §1.8 8.1 0.7 10 28 on 0.00 0.01 0.60 0.03 0.03 7.8 0 88 ne
8/15/67 1050 Tafirace 0.5 8,500 [ 130 7.2 2.9 .2 15 6 0.08 013 0.0 0.48  0.01 0.0} 7.6 ] 19 129
9/26/67 1120 Tailrace 0.5 8,220 2 [ 62.6 0.9 0.2 S0 36 0.50° 1.18 0.02 0.42 0.07 0.12 7.8 0 105 16
IOI|8767 1820 Tailrace 0.5 7.220 n 1,000 64.4 2.3 0.3 30 43 0.27 0.09 0.0 0.23 0.06 on 7.7 -0 105 128
11/8/67 1515 Taflrace ~ 0.5 2,220 6 23 60.8 6.7 0.3 10 15 0.4 0.8 <0.01  0.19 0.05 0.09 7.6 ] 85 10
2/15/68 0920 Tallrace 1.0 6,390 3 23 33.8 1.2 1.2 1w 15 .25 0.06 0.02 054 0.04 0.18 8.2 0 103 . -—-
4/24/68 1700 Tallrace 1.0 o 160 620 42.8  10.5 1.0 10 2 0.04 0.05 0.0 0.80 0.05 0.05 7.8 L] 92 . 9§ .
- — Clinch River Mile 23.1 g
6/23/67 1415 Tbilrace.“e)' 0.5 16,500 94 940 64.6 8.6 0.0 5 14 0.40" 0.0 0.02 .0.40 0.01 0.1 7.8 0 96 - 128
7/28/67 1340 Tailrace 0.5 8,600 o 360 66.6 1.7 1.1 10 23 0:01 0.15 0.01 0.52 0.01 ¢o0r .79 0 90 nz
8/15/67 1535 Tatlrace 0.5 15,260 3 230 63.9 1.9 0.9 15 k1l 0.09 0.09 0.0 0.47 0.05 0.25 1.9 0 82 124
9/26/67 1650 Tatlrace 0.5 8,340 36 no 66.7 5.9 0.7 5 2 0.24 0.00 0.02 0.43 0.07 0.14 7.6 0 106 nz
10/19/67 1305 Tailrace 0.5 8,340 16 3,400 62.6 6.2 1.6 10 8 0.3 0.17 0.03 ' 0.3 0.06 0.16 1.9 0 100 125
11/8/67 1155 Tailrace 0.5 9,000 62 160 $9.0 8.1 0.3 10 9 0.13 0.12 0.0 0.23 0.01 0.13 7.8 0 97 ns
~—2/16/68 0300 Tailrace 1.0 7,500 3 36 41.0 N.7 <1.0 5 10 0.25 on 0.02 0.57 0.06 0.12 7.2 0 m ---
4/25/68 1815 Tailrace 1.0 0 <2 50 60.4 9.6 1.3 15 3 0.63 0.03 0.01 0.47 0.05 0.09 8.0 ] 92 100
Specific
iron Mn Conductance Solids

Ca Ng I3 Na K TFe Total .Total  $0 S10,  at 25°C  Sus Dfs  Total
/) (/) (ng/s) (mg/e) (ms) (ogt) (ng/2) (g/8) (malt) (va/f) (umbos/em)  (ea/t) (ma/t) (mee)

Clinch River Mile 79.8

6/22/67 1055 Iaﬂrace(d) q.5 27.8 .11«0 n 3.00 1.30 0.1 0.10 0.06 0 4.8 240 0 nz2 n2
7/21/67 0905 Tailrace - 0.5 28.8 n.a 3 2,50 1.40 0.1 0.12 0.06 12 3.9 24 13 131 144
8/16/67 1050 Tailrace 0.5 32.8 n.a 3 4,20 1.40 0.01 0.07 0.04 8 3.8 235 26 102 128
9/26/67 1120 Taflrace 0.5 3.0 9.4 7 2.50 1.30 0.0 0.10 0.21 18 3.4 284 4 140 134
10/18/67 1820 Tailrace 0.5 35.0 9.3 2 2.20 1.40 0.02 0.80 0.43 16 4.2 249 1 143 144
11/8/67 1515 Tailrace 0.5 26.0 8.8 3 2.30 1,50 0.02 0.73 0.09 13 --- 22 o 129 129
2/15/68 0920 Tailrace 1.0 --- .- 2 2.70 1.20 0.05 .- --- 12 3.0 210 10 130 140
4/24/68 1708 Tailrace 1.0 23.0 9.5 3 1.70 3.80 Q.08 .06 0.02 10 . 2.7 240 - —-- “ae
- - Clinch River Hile 23.1
6/23/67 141§ Ta{lrace(e) 0.5 21.7 4.4 2 2.0¢ 3.00 aee - 0.47 g.20 12 4.3 253 27 121 148
7/28/67 1340 Tailrace 0.5 28.8 9.6 H 2.30 1.50 0.0 0.40 0.07 16 4.6 201 2 120 122
8/15/67 1535 ~ Tatlrace 0.5 31.8 10.8 9 2.20 1.40 0.00 0.26 0.04 1" 3.7 230 - 20 122 142
9/26/67 1650 Tailrace 0.5° 29.5 9.2 18 1.70 1.40 0.01" 9.2 0.07 18 3.5 284 63 90 183
10719/67 1305  Tailrace 0.5 4.0 9.3 2 2.60 1.50 0.0 0.22 0.04 13 3.6 284 8 132 140
11/8/67 1155  Tailrace 0.5 31.0 9.1 3 2.80 1.60 0.02 0.7 0.45 (L - 266 15 98 ns3
-2/16/68 0900 Tailrace 1.0 .= —-. 3 2.30 1.00 0.05 .- —-- 14 4.0 240 - 140 140
4/25/68 1815 Tatlrace 1.0 26.0 9.0 3 3.00 4.00 0.05 Q.19 0.04 1”2 1 230 10 100 110

a artrelT, 1972}

b) Location in Stream: Percent distance from left bank Tooking downstream.
{c) Nhtrogen: Values shown are mg/Z nitrogen in the forms listed,

id; Tailrace: Norris Dam.

e) Tatlrace: Melton H{1l Oam.

2.5.2 Groundwater

Groundwater occurs at the proposed site primarily in weathered joints and fractures in the sub-
surfgce 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 elavation of
the top of continuous rock lies at 700 MSL. A1l 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 -
continental 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 anticyclonic circulation of the atmosphere about the Bermuda-Azores high
pressure system results in predominance of warm, moist air from the Gulf (Landsberg, 1974;
UsbC 1; UsoC 2)}. On about 33 days annually, temperatures may be expected to reach 90°F or
_h1gher, 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
amounts are greatest during wintar 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 onsite 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, 1975 (Section 6.1.3). The wind direction
frequency 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.

0-3 4-6 7-10 h-16 17-21 >2!
CALM

WIND IN KNOTS Numbers on concentric circles represent percent.of year.

Bars show direction from which the wind blqws.

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 winter storms or
with severe thunderstorms, mainly in the warmer seasons. Remnants of hurricanes or tropical
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, 1969). 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 moreg 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). . .



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

Month

December
January
February

March
April
May

June
July
August

September
October
November -

{a) Source: ER, Tab 2.6-4.and 2.6-8.

Winter

Spriny

© Summer

Fall

“Annual

Annual

. Annual

Temperature, 1945-1964
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Precipitation, 1944-1964

) Oak Ridge City Office
Climatological Standard Normals 194(-1970

57.8

68.6

47.0

10s(€)

Knoxville Vicinity :
Climatological Standard Normals 1941-~1970

_9lc)

59.7

69.8

49.5

104(d)

gb) Standard climatological normals - 1931-1960.
c) May 1947 - October 1974. '
(d) 1874 - October 1974

2.7 ECOLOGY

2.7.1 Terrestrial Ecology

‘ Climatological Standard Extremes
Normals 1931-1960 1945-1964 :
Mean Baily Daily Highest Lowest Monthl{
Monthly Maximum Minimun  Tem Temp Average b)
(°F) (°F) {°F) (°F (°F) {in.)
40.4 49.4 31.3 76 -5 5.22
401 48.9 31.2 77 -8 5.24
41.7 51.6 31.8 77 0 5.39
40.7 50.0 31.4 77 -8 -15.85
48.0 58.9 37.0 87 4 5.44
58.2 70.0 46.3 89 24 4,14
66.9 79.0 54.8 94 32 3.48
57.7 69.3 46.0 94 4 13.06
74.7 86.1 63.3 99 ] 3.38
77.4 88.0 66.7 103 49 5.31
76.5 87.4 65.6 99 44 4.02
76.2 87.2 65.2 103 - 41 12.71
71.1 83.0 59.2 103 33 3.59
60.0 72.2 4.7 91" 21 2.82
47.6 58.6 36.5 83 4 3.49
59.6 71.3 47.6 103 4 9.90
58.5 69.4 47,6 103 -8 51.52

in,

10.28

- 12.37

10.01

7.55

10.19
10.3)

12.84
6.43

12.00

12.84

Monthly Monthly Maximum
Maximum

Minimum in 24 Hr

{in.) {in.)
1.98  4.38
.11 3.96
1.89 3.23
2.05 3.84
1.25 2.39
0.90 2.09
1.18 3.08
2.14 3.74
0.50 3.31
0.21 7.75
0.00 2.32
1.01 3.20

7.75

The site supports moderately diverse plant and animal populations. A mosaic of forest types

covers nearly all of the 1364 acres, with 37% in hardwoods, 47% in conifers, 11% in mixed
forest, and 5% in nonforested land (ER, Sec 2.7.1.3.1).

and present forest management practices on the site.

in erosion and loss of soil fertility on steep slopes.

The mosaic reflects previous land use
Extensive farming prior to 1942 resulted
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).
of the plant communities, so-called "natural areas"”,

because of their stages of succession and relatively undisturbed condition (ER, Sec 2.7.1.3.3
These are 1) less than 28 acres on the east boundary of the site dominated by

and Fig 2.7-6).

northern red oak, tulip poplar, and white oak, and 2) about 15 acres of mixed deciduous (beech-
Plant and animal populations on the site

mixed oak) forest in the northern part of the site.
are similar to those of much of the surrounding land (ER, Sec 2.7.1.4).

Two

on the site are of ecological interest

i For example, the Oak
Ridge Reservation contains 29,443 acres in the various woodland types shown in Table 2.4.

—ny
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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, 19723]. 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 1ilifolia (large
twayblade) which are listed as uncommon in southern National Forests (Duncan, 1970). Six
species 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
Tist (USDI, 1975) or -on the 1ist given by Goff et al. (1975) or by Sharp (1974) have been
reported on the site. Maps showing the exact locations of rare plants have been drawn.

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

Community 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-Cedar-Pine 589 3

29,443 100

. . (a)Appendix B.

2.7.1.2 Fauna

2.7.1.2.1 Mammals. Two of the most common small mammals on the site are the white-
footed mouse (Peromyscus leucopus) and the golden mouse (Peromyscus nuttali).. Mammals 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) Mammals 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, Bsg Roane, Loudon and Knox Counties are closed to deer hunt1ng and the
site itself is closed to all hunting (ER, Sec 2.7).

° Eastern cottontail rabbits are common in the open areas of the site, but uncommon
in pine areas (ER Am I, Part II, B5). 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 squirrei is common only in mature mixed hardwood areas on site. 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) Mammals of Economic Value

A number of furbearing mammals occur onsite. Ranked on the basis of price per pelt in descending

: - - order, these are red and gray fox, mink, raccoon, skunk, muskrat and opossum. I# addition,
raccoon, opossum and muskrat are eaten by some people. Red and gray foxes, raccoons, and
opossum are popular game mammals 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.
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° Mink occur along the Clinch River where they prey upon both aquatic and shore-

Tine mammals. _
° Raccoons are found near water but move around throughout the site. i

° Striped skunk are present, especiélly near aquatic areas, but spotted skunk have
not been found. . )

° Muskrats are found along the Clinch River.
° Opossum are common on the site.
3) Threatened Speciés

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
mammals 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 (Lutra canadensis) may occur on the site (ER, Amendment VI).

2.7.1.2.2 Birds. Birds were censused using transects on representative habitats in
late May and in mid-December, with seven counts at each sampling time (ER Am I, Part II, B4).
Additional qualitative surveys were conducted in March, May, August, and mid-November (ER, Sec- -
tion 2:7.1.4.2). Of the 125 species observed on the site, the Southern bald eagle (Haliaeetus
leucocephalus leucocephalus) and the American osprey (Pandion haliaetus) are on the Federal Tist
of endangered species (U.S. Dept of Int, 1975) and considered endangered by the State of Tennessee
(App A). 1In 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). Al1 five rare species are present on the Oak Ridge
Reservation (ER, Tab 2.7-75).

covies (4 to 6 individuals per covey) observed in the spring survey (ER, Am I, Part II, B5). For
the four counties near the 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 amount 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 summer survey periods. The American woodcock
was found in wet fields and border areas; five individuals were identified during the survey

(ER, Am I, Part II, B5).

Four species of upland game birds occur on the site. Bobwhite quail is the most abundant with six l

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 State 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 chemical characteristics of the Clinch River near the site are discussed in Sec-
tion 2.5. Water quality seems similar to that of southeastern U.S. rivers (Geraghty, 1973).
Total and fecal coliform counts (Section 2.5) are well below the maximum allowable 1imit of
5000/100 me (total fecal) for any one water sample required by the State of Tennessee (TWQCB,
1973) for the protection of fish and aquatic 1ife. The higher counts in March can be attributed
to pol]ution]?y agricultural run-off, especially from fecal contamination by farm animals (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, :
ang 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 (Pyrroph ta)

were present but in relatively low numbers. From September to April, all five plant agvisions
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were present. Phytoplankton densities ranged from 1.9 x 105-to 2.9 x 105 cells/%, in the range
given for TVA water bodies (Taylor, 1971). Diversity indices (Shannon-Wiener) were nat signifi-
cantly different among stations and sampling periods. Mean chlorophyll a concentration, for-
June through April was 3.6 mg/m3 and ranged from 2.2 to 6.0 mg/m3, typical of TVA water bodies
(Taylor, 1971). A mean ratio of 1.3 was determined for the pheophytin a content of the phyto-
plankton. Pheophytin a is the natural degradation product of chlorophyll a. The ratio of
pheophytin a to chlorophyll a is the ratio of optical densities before and after 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 1/2 to 206/%, with biomass estimates ranging
from 13 to 639 ug/e, 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 summer,
but decrease during the colder months; cladocerans are abundant from March through October;
copepods are present .throughout most of the year, even though not abundant, except possibly
during the 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 May. Some vertical stratification does occur among the rotifer 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 Phyla.  Diatoms were the most numerous periphyton organisms with
green algae, blue-green algae, euglenoids and dinoflagellates in decreasing order of abundance.
The mean number of algal cells (no./cm?) ranged from 1.1 x 105 to 3.9 x 10°. Diversity indices
showed no apparent differences between stations or seasons. The seasonal pattern of abundance
is quite typical for these organisms. Diatoms had high densities in spring and lower densities
during the summer. The blue-greens increased during the summer 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 were 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 chloro-
phyl1 a ranged from 8.4 to 55.8 mg/m2 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 community.

The distribution and abundance of macrophytes in the site area were sparse. A few strands of
Eurasian water mi1foil 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 2.7.2.4.5).

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
organisms/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
jdentified 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, O to 165 mg/m2.

Artificial substrates were also used to assess the macroinvertebrates. Chironomid larvae
represented over 50% of the 67 species identified. Biomass values ranged from 39 to 1,260 mg/m2.
Chironomids have been classified as biological indicators of water quality (EPA, 1973). Ten
species of chironomids collected in the dredge samples and 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 macroinvertebrate
collected in terms of biomass. (For.moxe.detailed 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 threadfin shad being the most numerous .
The rough fish (so-called "commercial" fish) comprised about 21% of the total catch of_wh1ch.sk1p-
jack herring were most numerous. The game fishes include centrachids (sunfishes), perwchthy1d§
{temperate basses) and percids (perches). 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, they will be prized highly ?y
sport fishermen (Hatcher, 1975). In terms of weight, rough fish were most abundant, represgnt1ng
about 70% of the total fish weight with forage and game fish comprising 17 and 12%, respectively.

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

General : Total No. % of Total % Total
Category Family Genus_and Species Common Name Collected Total No. Weight {g) Weight

Game Centrachidae Amblopites rupestris Rock bass 13 1.1 ‘744 0.4

Lepomis auritus Redbreast sunfish 5 0.4 452 0.2

Lepomis macrochirus Bluegill 79 7.0 4,815 2.5

Lepomis megalotis Longear sunfish 2 0.2 168 0.1

Lepomis microlophus Redear sunfish 0.4 514 0.3

Micropeterus punctulatus Spotted bass 14 1.2 92 <0.]

Hicropterus salmonides Largemouth bass 20 1.8 8.f24 4.3

Pomoxis annularis White crappie 3 Q.3 315 0.2

Percidae Perca flavescens, - Yellow perch 2 0.2 320 0.2
Stizostedion camadense  Sauger 18 1.6 7,935 4.2

Percichthyidae Morone chrysops White bass 19 1.7 9,025 4.8

Morone saxatilis Striped bass 1 0.1 128 T 0

Forage Atherinidae Labidesthes sicculus Brook silverside 8 0.7 9 <0.1

Clupeidae Dorosoma cepedianum Gizzard shad » 128 17.3 25,619 13.6

Dorosoma petenense Threadfin shad 383 33.8 114,192 7.5

Cottidae Cottus carolinae Banded sculpin 7 0.6 . 48 <0.1

Cyprinidae Hybopsis storeriana Silver chub 4 0.4 231 0.1

Notehigonus crysoleucas  Golden shiner 6 0.5 32 <0.1

Notropis ardens Rosefin shiner 1 0.1 . 8 <0.1

Notropis atherinoides Emerald shiner 154 13.5 824 0.4

Pimephales notatus Bluntnose minnow 17 1.5 27 <0.1

Percidae Etheostoma blennioides Greenside darter 1 0.1 2 . <0

Percina caprodes Logperch 5 0.4 108 S0

Rough Catostomidae Carpiodes cyprinus Quillback carpsucker 14 1.2 10,215 5.4

Hypentelium nigricans Northern hogsucker 2 0.2 270 0.1

Ictiobus bubalus Smallmouth buffalo n 1.0 15,215 8.1

Moxostoma carinatum River redhorse [ 0;5 6,900 3.7

Moxostoma duquesnei Black redhorse 2 0.2 1,295 0.7

Moxostoma erythrurum Golden redhorse 50 4.4 22,823 1.7

Clupeidae Alosa chrysochloris Skipjack herring 74 6.5 28,503 151

Cyprinidae Cyprinus carpio Carp -3 2.9 22,358 1n.g

Hiodontidae Hiodon tergisus Mooneye 16 1.4 2,848 1.5

Ictaluridae Ictalurus punctatus Channel catfish 12 1.0 3.065' 1.6

Sciaenidae Aplodinotus grunniens Freshwater drum 20 1.8 1,823 1.0

TOTAL 1,134 100 188,247 100.0

{a) Classification is based on Bailey, R.M., et al., A List of Common and Specific Names of Fishes From the

United States_and Canada, third edition, American Fisheries Society Special Publication No. 6, Washington,

1970.

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 1b, and a com-
mercial value of about $15,000. About 1000 1b or 1% of the total catch for Watts Bar Reservoir
was harvested within a 10-mi radius of the 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 less than 10
fishing parties were observed. According to TVA biologists, the best fishing. in the area is in
the ta11wat§rs of Melton Hi11 Dam, approximately 6 m11es upstream of the site (ER, Am I,

Part II, C3

Ichthyoplankton (fish eggs and Tlarvae) 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
clupeidae). Spawn1ng 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 b1o1og1ca1 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 brought a significant change in the region's 1ife style. From a
setting of farms, coal mines, and small towns, Tand was transferred to the Federal domain for
constructing Norris Dam. Later, Norris Lake was formed, inundating much of the appropriated

acreage.

Since that time, the Qak Ridge reservation has been a center for construct1on and operation of
manufacturing and scientific/engineering facilities supgort1ng the nation's nuclear energy act1v1ty
Most of the manufacturing consists of increasing the 235U 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 eng1neer1ng/fabr1cat1on support to the nuclear weapons effort, ORNL, and
Federal agencies. ERDA's Oak Ridge Operations Office, with a complement of several hundred
employees, is south of Qak 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 otheér services, as well as to compensate for the dedication of land to
usage for industrial facilities, Anderson and Roane Counties have sought and obtained federal
payments in lieu of property taxes. In the opinion of many county residents, the payments are
cons1derab1y 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, along 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% unused 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 property tax about double that of East Tennessee
counties having 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).






-3.. FACILITY DESCRIPTION

3.1 EXTERNAL APPEARANCE

The most prominent CRBRP feature would be the dome-capped reactor containment building, rising

169 ft 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 overflow heat

- removal service area, the diesel generator building, the steam generator and auxiliary bay building,
and the intermediate bay. The two mechanical draft wet cooling towers would each be 250 ft long,

70 ft wide, and 60 ft high. The emergency cooling tower structure would consist of a concrete
basin having two 32 ft diameter mechanical draft wet cooling towers, each about 40 ft 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 1imit views of the plant,
although part of the containment building would be 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). The exclusion
area would include the full width of the river touching the site property and the full 1364 -acre
site except for the 112 acres in the Clinch River Consolidated Industrial Park (Figure 3.3).

P e J‘-ﬁ

) FIGURE 3.1 A Conceptual Architectural Rendering of the CRBRP
3.2 REACTOR AND STEAM-ELECTRIC SYSTEM .

The CRBRP would be a single-unit electric power plant with a liquid sodium-cooled loop-type breeder
reactor utilizing a ceramic fuel of mixed uranium-plutonium dioxides (U0,-Pu0,). With the initial
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 plutonfum 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 middie section of each rgd
would contain depleted U0, pellets with 99.8% 238y and 0.2% 235U, Each of the 198 fuel assemblies

3-1
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FIGURE 3.2 Layout of CRBRP Structures

(Figure 3.4) in the reactor core would have 217 of these fuel rods. Surrounding the core would

be a radial blanket consisting of 150 assemblies, each with 61 rods containing depleted U0, pellets.

Figure 3.4 shows a partial cross section of the reactor indicating how the fuel 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 assemblies and 30 blanket assemblies would be replaced

annually.

During operation of the reactor, a portion of the fertile 238U in the axial and radial blankets
would be converted to 23%Py. When conversion exceeds the consumpt1on of fissile material in the
core, that action is known as breeding. A breeding ratio of 1.21 is expected with ‘the 1n1t1a1
core, and 1.20 with the equilibrium core (ER, p. 3.2-7).

Heat would be removed from the reactor core and the radia] 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 999°F. Heated sodium would flow in
each of the three primary loops from the reactor vessel outlet through a 36-in dia. pipe to a pump,
, and then through.a 24-in dia. pipe to the shell side of an intermediate heat exchanger: (IHX), from
which it would return through a 24-in dia. pipe to the reactor core inlet. Each 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 within the reactor containment building and a nitrogen atmosphere would be main-
tained within these vaults to minimize the consequences of sodium fires if they should occur.

"The heat would be transferred in the intermediate heat exchangers from the radioactive primary
sodium to the non-radicactive 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 Toops. These pumps would be located outside the reactor containment. The operating
pressure in the intermediate loops would be slightly highéer than the pressure in the pr1mary
loops, so as to minimize leakage of radioactive sodium into the intermediate loops.

The intermediate sodium would circulate through evaporators and superheaters in the steam gener-
ation system, which would also be located outside the containment building. Heat from the sodjum
would convert the feedwater passing through the evaporators 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
additional 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 ekhaust 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.

. REACTOR CONYAINMENT BUILDING
. REACTOR SERVICE BUILDING
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FIGURE 3.5 The CRBRP Cycle

3.3 WATER REQUIREMENTS

A1l water for operation would be supplied by the Clinch River. For maximum power, the antici-
pated annual average water makeup requirement would be 13 cfs (5835 gpm)}. An average of 5 cfs
(2251 gpm) would be returned to the river as blowdown (2210 gpm) and effluent from other plant
systems (41 gpm). (The volume of blowdown shall be Timited as specified in NPDES Permit Part III,
Item £, 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 consumptive water use, representing about 0.2% of the river's annual .
average flow rate, would take place in the heat dissipation system.

————— CLINCH RIVER (AVERAGE ANNUAL FLOW RATE 2,153,5006PM)
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FIGURE 3.6 Average Annual Water Use
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3.4 HEAT DISSIPATION SYSTEM

3.4.1 Cooling System ' o ' ‘

The proposed power output 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 Btu/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 operation.

The plant would employ two mechanical draft wet cooling towers with 14 cells. Each tower would
be 70 ft x 60 ft x 250 ft long and have a rated heat dissipation capacity of 2.17 x 109 Btu/hr.
Cooling water would be pumped from the tower 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 across the
fi1l. 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 Tists expected
monthly operating conditions and tower performance {ER, Tabie 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 dependent upon the
wet bulb temperature. Figure 3.7 illustrates the relationship between wet bulb temperature and
the blowdown rate (ER, Fig. 3.4-4). \

TABLE 3.1 Water Temperat?r§s of,fhe Clinch River and the Cooling
_ Tower Blowdown\d) (ER, Table 3.4-4)

. (b) . Mechanical Wet
River Water Cooling Tower Blowdown
Average Average ‘ Daily Daily
Average Maximum Minimum = Average Maximum Minimum
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

[6)) A1l temperatures are in °F,
(b) June 1963 to October 1972, Whitewing Bridge temperature
data from TVA. :

The auxfliary 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 normal operating condi-
tions, and would function in paraliel with the main circulating water system discussed above.

3.4.2 The Intake

A1l plant water requirements would be met by water supplied from the river through two submerged
perforated pipes located approximately 26 ft from the existing shoreline (F1gure 3.8). Figure

3.9 shows the location of the intake structure (ER, Am 1, Part II, D18). The p1pes would be
positioned parallel to the 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 ft
“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, Ci6).
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FIGURE 3.11 Intake Supporting Framework

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 the
outfall would be generally flush with the existing riverbank. . The elevation of the discharge
pipe would be at 731 above MSL and discharge normal to the river flow. The discharge pipe would
have a minimum free board of 4 ft at low water (elevation 735) and a 2 ft clearance from the
bottom. The blowdown would be discharged at a minimum rate of 1900 gpm to a maximum rate of
2600 gpm at full power.

DISCHARGE PIPE

STEELPOST.. © EXISTING GRADE
_j ELEV 742 \r; \
EX}STING ‘
SHORELINE w7y V

2 ey

TOP VIEW o SIDEVIEW

'FIGURE 3.12 Submerged Discharge
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3.5 RADIOACTIVE 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 1ithium 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 radiocactive wastes. Aqueous liquid
waste would be generated from the treatment 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 thg applicant's proposed radioactive waste systems is given. :

The staff's 1iquid and gaseous source terms were calculated by the PWR-GALE code, described in
Draft Regulatory Guide 1.BB modified to apply to LMFBRs. The principal parameters used in the
source term calculations are given in Table 3.2. The bases for the staff's parameters were
determined from several different sources: 1) from Draft Regulatory Guide 1.BB, as applicable,
2) from a review of the literature, and 3) from the staff's evaluation and concurrence with the
applicant's source term 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 determining
whether CRBRP radioactive releases would be "as low as reasonably achievable." Thus, as a

basis for evaluation, the staff compared the calculated releases of radiocactive 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 1iquid waste would be processed on a batch basis to permit optimum 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 terminate the 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 Intermediate 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 time to be 40 days. After collection, the
waste would be processed batchwise by filtration, evaporation (10 gpm) and demineralization

prior to collection in one of the 22,000-gal monitoring tanks. 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
reuse in the plant and that the remaining 10% would be discharged to the environment through the
Tow 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.
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JABLE 3.2 Principal Parameters Used in Estimating
CRBRP Radioactive Releases

Parameter Extent
Thermal Power Level 1,121 Mit
Plant Capacity Factor 0.80
Mass of Primary Sodium 1.4. x 106 1bs
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 1bs/yr
Mass of Sodium Processed in LAS 200 1bs/yr
Fraction of Primary System Area Decontaminated 0.03
Radwaste Dilution Flow 2,700 gpm
Cover Gas Purge Flow Rate 1.75 scfm
Cover Gas Volume m9f§

Cover Gas Leak Rate to Head Access Area
Buffered Seal Leak Rate to Head Access Area
Cover Gas Leak Rate to CAPS

RAPS/CAPS Leak Rate to CAPS

RAPS Charcoal Adsorber Beds Dynamic Adsorption Coefficients:

0.012 scc/min
7.0 sce/min
1.0 scc/min
1.0 scc/min

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 1bs
Fraction Argon Removed in RAPS Cryostill 0.20
. Noble 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 1bs
Flow Rate of Carrier Gas Through CAPS Beds’ 50 scfm

Liquid Waste
Processing Systems

Input
Flow .
Rate Decontamination Factors
System (GPD) 1 Cs, Rb  Others
IAS 400 10t 10 1
LAS 850 10t 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 from 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 allow 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, evaporation (10 gpm) and demineralization 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 appliied for radionuclide
removal in the LAS. The liquid in the monitor tank would be sampled, analyzed, and then as
indicated 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 radiocactive solid waste system for

solidification and disposal by offsite burial at approved locations.
- 3.5.1.3 Balance of Plant Releases

Tritjum would enter the steam-water system by diffusion from the primary to intermediate heat
transport system and from the intermediate to steam-water system. Other radionuclides would not

enter the steam-water systeg because of the pressure differentials«betweenvthe primary and g

intermediate systems and between the intermediate and steam-water systems. To control the

buildup of tritium in the steam-water system, the applicant would provide a 1-gpm bieed from the
condensate 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
the rate of diffusion of tritium into the steam-water system, the estimate appears reasonable and
the staff agrees w1th it. .



3.5.1.4 Liquid Waste Summary
Based on the staff's evaluation of the radioactive liguid waste treatment systems, using the
parameters Tisted in Table 3.2, the staff calculated the release of radioactive materials in the
liquid waste effluent to be approx1mate1y 0.016 Ci/yr, excluding tritium and d1ssolved gases.
In comparison, the .applicant estimated a radioactive liquid release of 6.1 x 1075 Ci/yr, exclud-
ing tritium and dissolved gases. The results differ from those of the applicant because of the
staff's use of different values for assumed defective fuel, plant capacity factor, the volume of
waste released from the IAS, the quantity of radioactive sodium waste input to the LAS, the
decay time prior to collection in the LAS, and the evaporator decontamination factor for iodine.
The staff's model alsc included a normalization factor of 10 to account for anticipated operational
occurrences and equipment downtime. The staff believes that a normalization factor of 10 is
justifiable due to the lack of operating data and exper1ence with 11qu1d metal fast breeder
reactors.

The radionuclides expected to be released annually from-each source, as well as from the plant,
are given in Table 3.3.
TABLE 3.3 Estimated Annual CRBRP Releases of Radioactive
Materials in Liquid Effluents

Retease (Cifyr)(@)

Intermediate Low Balance
Activity Activity of
Radionuclide System System Plant - Total
134gs (a) - (a) (a)
1365 11 x 1078 7.6 x 1070 7.7 x 1078
1375 L3x10® 2.6 x10 2.7 x 1074
RIS 1.6 x 107> 2.1 x107° 2.1 x 1073
125gp 12x107 2.5 x 107 2.6 x 1078
129m7g a3x10t skt 4.4 x 107°
1297¢ a.6x107  35x10° 4.4 x 1074
1327¢ 4.9x10°  9.3x10° 5.8 x 10°°
132) 4.9x10°°  9.3x10°8 5.8 x 107°
895y 8.1.x107° 5.5 x 107 8.2 x 107
90y 45x107° 2.x107 4.6 x 1075
a0y a.5%x107> 2. x 107 4.6 x 1075
91y 24x100°  1.6x 107 2.5 x 1070
957y a.7x107° 2.9 ¢ 107 4.7 x 1078
5Np 4.7 %10 2.9 x 107 4.7 x 1078
99Mg 5.9 x 1077 1.7 x 1077 7.6 x 1077
1o3py 5.5x10°° 4.1 x 1077 5.5 x 1079
106Ry 6.0 x 1077 3.0 x 1077 6.0 x 107°
106gK 6.0x 107> 3.0 x 1077 6.0 x 1073
Hilpg 5.2 x 107/ (a) 5.4 x 1077
140gg L7x107°  2.9x 107 1.7 x 1078
1oL, A7xw® 2.9x107 1.7 x 10°°
1uige 8.6x107° 3.8 x107 4.6 x 107°
luuge .7x10°° 2.4 x107 4.7 x 1075
1uapy .7x107° 2.4 x107 4.7 x 1075
143pp 1.5x10°° 2.4 x107 1.6 x 1077
H7Ng 5.4 x10°% 1.1 x1077 5.5 x 1075
147pp 2.7x107°  13x107 2.7.x 10°°
155g, 3.5 x 1070 (a) 3.5 x 1078
58¢0 Lex 107 1.0 x107 1.6 x 1074
805 27x107t v3x0’ 2.7 x107%
Stipn ix10 tex a0’ 3. x 107
Sigr 2.8 x 107° (a) 2.9 x 1078
59Fe 1.2 x 1078 (a) 1.2 x 1078
1827, 3.5 x 1075 {a) 3.5 x 107°
230py .9x1077  3.4x107 7.3 x 1077
233py 1.1 %007 {a) 2.0 x 107/
2u0py tax1w? 120’ 2.6 x 1077
241py 17200 s xw?d < 32 x07
223 7.5 x 1077 1.5 x 107 1.6 x 1075
24Ng " {a) 1.1 x 1072 1.1 x 1072
TOTAL 2.5x 1070 13x102 1.6 x 1072
-3 330 330

{a], Wadionuclides released in amounts less than 1.0 x 10'7 are
considered negligible and are not listed.
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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 in liquid effluents to less
than 5 Ci/yr, excluding tritium and dissolved gases, and the whole-body 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 radicactive 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 radicactive 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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FIGURE 3.16 Gaseous Radioactive Waste Systems and CRBRP Ventilation
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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 radiocactivity gas for use in

reactor seals. The argon cover gas would be contaminated with noble gases and small 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 RAPS

would consist of a vacuum vessel, two compressors, a surge vessel, four cryogenic charcoal beds,

a cryogenic still, a noble gas storage tenk, and a recycle argon vessel.

The RAPS would continuously draw radioactive cover gases from the spaces in the reactor, reactor
overfiow vessel, and primary system pumps. The gases would be collected in the vacuum vessel

and transferred by a compressor to the surge vessel 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 1bs of charcoal. The flow rate 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 psig and an average temperature of -130°F.

Using the dynamic adsorption coefficients listed in Table 3.2, a total mass of 2,500 1bs of
charcoal in the beds, and a bed flow rate of 25 scfm, the staff calculated that the decay times
provided 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 1iquid 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 vessel. 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 staff model assumes that the contents of the storage vessel
would be released to the environment. v

3.5.2.2 Cell Atmosphere Processing System

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 containing trace
quantities of contaminated argon cover gas and tritium diffused through PHTS piping and components.

The Cell Atmosphere Processing System (CAPS) would collect and process the gaseous radioactivity .

The CAPS would consist of a vacuum vessel, two compressors, a surge vessel, two tritium oxidizer
units, and two cryogenic charcoal 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 would 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 solid 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 1bs 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 1bs 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 Containment Building Ventilation System

Radioactive gases would be released into the head access area of the Reactor 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. C



3-17

3.5.2.4 Intermediate Bay Ventilation System

Tritium that diffuses from the Primary Heat Transfer System (PHTS) into the Intermediate Heat
Transfer System (IHTS) also would diffuse at a small butifinite rate through the IHTS piping

and components into the IB cell atmospheres. The cell atmospheres would be vented to the environ-
ment through the IB 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 (SGB prior to release through a common point.

3.5.2.5 Turbine 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 in 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 Summary

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 gaseous 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 fuel.

The radionuclides expected to be released annually from each source, as well as from the plant,
are given in Table 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 exceed 10 millirads, the annual air dose
due to beta radiation (skin) at or beyond the site boundary would not exceed 20 millirads, the
annual thyro1d dose to an individual would not exceed 15 millirems (Table 5.12), and the total
quantity of 13!1 released annually would not exceed 1 Ci, These are the design objective levels

of proposed Appendix I,

TABLE 3.4 Est1mated Annual CRBRP Re]eases of
Rad1oact1ve Materials in Gaseous Effluents

N . Release j£1/yr)(a)
Radionuclide ~ RAPS CAPS RCB 1B 1B TOTAL

131mye

133Mye

133%p 2 3 5
135myq '
135xe , no 1
138y¢

;83mKr

85My . 11 n
85Ky 340 340
87Kr :

88Ky 5 1

23Ng 2

3%Ar - 13 1 14
L1pp , '
TOTAL 353 18 18 _ 389
H-3 ' 0.6 2.5 3.1

(a)” Radionuclides released in amounts less than 1.0 Ci/yr
for noble gases are considered negligible and are not
Tisted.
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The staff's calculations indicate that the radiocactive gaseous waste treatment systems would
reduce radioactive 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. ‘

3.5.3 Solid waste
The solid radwaste system would be designed to handle, collect, and process five types of waste:
1) concentrated 1iquids, 2) noncompactible sollds, 3) meta111c sodium, 4) sodium contaminated
components, and 5) compactible solids.

Concentrated 1liquids would consist of evaporator bottoms from 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 staff estimated that approximately
1,000 ft3 of processed concentrated liquids containing 300 Ci of activity would be shipped
offs1te annually. The applicant estimated that approximately 1,000 ft3 of solidified liquid
radwaste containing 56 Ci of activity would be shipped offsite annua]]y

Noncompactible solids would include tools, contaminated filters, spent resins, metal component
parts, va]ves, 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 four 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 annua11y The applicant estimated that approximately 1,500 ft3 of noncom-
pactible so11d waste containing 100 Ci of activity would be shipped annua]]y

Metallic sodium would be generated from fuel handling operations. If the sodium should be pro-
cessed onsite, it would be converted to aqueous sodium nitrate solution and evaporated. The
evaporator 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 ft3 of processed sodium containing 50 Ci of
activity would be shipped offsite annually. The applicant estimated that approximately 42 ft3

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

tank cold traps. Handling of the cold traps would include placing the trap into a removal cask
for subsequent offsite shipment in a special container. The final disposition of the cold traps
has not yet been determined; ‘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 approximately 240 ft3 of sodium bearing
_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. ;

The sodium contaminated compohents would include the primary, intermediate, and ex-vessel storage .

Compactible solids would 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 act1v1ty 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 app11cants because of the staff s higher assumed value for defective
fuel (Tab]e 3.2).

3.5.3.1 Solid Waste Summary

On the basis of its evaluation of the solid waste system, the staff concludes that the designed
system would accommodate 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

Normal operation would require the use of certain chem1ca1s, 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. ‘



TABLE -3.5 Chemicals or Chemical Species Expected to be in CRBRP Discharge

Concgtlt;ation of Chemicals in CRBRP Waste Streams ’ (&)
ower. (b) Ambient Conditions'® : Maximm Chemical Concentration

Based on Based on Neutralized Plant Wastes Sanitary Wastes Discharge to River in Clinch River In_River linder No Flow Conditions
Average River Maximum River Based on Average  Based on Maximum Based on the Wass gnceniraﬂan(” Average Hax {mun Toncentration Toncentration
Concentration Concentration Discharge-3.7 gom D“dﬂrge-3 S gpm  Design Loading Discharge Kverage  Waximum Concentration Concentration 25 ft from Percent 100 ft from Percent

Total Alkalinity (as CaC0,) 240 290 <50 <50 - - 240 290 96 114 120 5.1 1z 2.5
_Amonia Nitrogen (as N) 0.70 2.5 - - 0.5 4,700 0.7 2.50 0.28 1.00 1.05 5.0 1.03 2.5
BOD . 5.3 15 - - 12 ~5,000 5.3 15.0 2.1 6.0 6.3 5.0 6.2 2.5
Calcium 85 108 228 % -- 570,000 85.4 1o 34 43 s 5.1 a 2.5
Chloride 1.8 3.5 43 21 -- 78,000 n.e " 32.8 4.7 13.0 13.7 5.0 13.3 2.5
Chlorine Residual 0.2 0.5 - - 1.0 1,300 0.20 0.50 <0. os") <0.05 <0.05 - <0.05 -
cop 16.8 © a0 ] - - ‘25 118,000 16.8 40.0 6.7 16.00 16.8 5.0 - 16.4 2.5
Tota) Dissolved Solids [TDS) 3585 435 11,100 11,900 . -- 2,490,000 s 812 142 174 186 7.0 180 3.5
Total Tron : 0.95 172 -- - - 6,300 0.95 .72 0.38 0.68 T oo7s 5.0 0.697 2.5
Magnestun ) 19.5 21.3 75 o - 130,000 19.6 21.8 7.8 8.5 N 8.9 5.1 8.7 2.5
Manganese 0.13 0.18 1.0 0.4 -- 860 0.13 0.18 0.05 0.07 . 0.074 5.1 0.072 .25
Copper 0.20 0.93 - - - 1,300 0.20 0.93 <,005 <0.01 <.029 >186 <0.019 >93
Zinc 0.05 0.08 " .- - - 330 0.05 0.08 0.02 0.03 0.032 5.3 0.031 2.6
Nickel 0.02 0.1 -- - - 130 .02 0.1 <.0l <0.01 <0.012 >220 <0.011 >10
lead <0.03 <0.03 -- - - <200 <0.03 <0.03 © <0.03 <0.03 <0.03 - <0,03 -
Nitrate (NO,) 3.3 5.5 3.2 . 1.0 66 23,000 3.40 5.60 1.3 2.2 2.3 5.1 2.26 2.5
PH 7.9 7.9 6-8 6-8 6-9 -~ 6.5-8.5 6.5-8.5 7.9 8.3 - - -
Total Phosphate * . 0.13 . 1.00 1.0 0.4 5.0 870 0.14 1.0 0.05 0.4 0.42 5.1 0.41 2.5
Potassium . 3.5 4.8 15 7 - 23,000 3.50 4.80 1.4 1.9 2.0 5.1 1.95 2.5
Sitica (510,) 9.8 15.3 27 2 - §5,000 9.80 15.3 3.9 6.1 6.4 5.0 6.3 2.5
Sodium 5.3 6.3 3,200(M 3,700tY) - 71,000 10.6 64.6 2. 2.5 3.8 52 ’ 30 2%
Sulfate - 38 58 7,500 8,000¢%) - 35,000  so0.5 184 5 2 2%.7 16 28.8 8.0
Total Suspended Solids {TSS) on ns <30 - < 5.0 219,000 23 ns 13 a6 48.3 5.3 41,2 2.6

(2] IncTudes several minor recycled waste streams (make-up water system equipment rinses, backwashes and blowdown, nonradiocactive
floor drains). Also includes metallic products resulting from corrosion/erosion of condenser tubing and other piping.
{b) Includes make-up water demineralizer and steam condensate polisher regeneration wastes, auxiliary boiler blowdown, and non-
radioactive lab and sampling wastes.
(¢) Computed as follows: Quantity. from cooling tower blowdown = (Concentration)(Annual Average Blowdown = 2210 gpm){Plant Load
Factor = 68,5%) + Quantity from neutralized plant waste = {Concentration)(Flow = 35 gpm)(24 hr/day
. operation)(26 operating days/yr) + Quantity from sanitary waste = (Concentration)Flow = 5 gpm)

2(conc)Flow {24 hr/day operation)(365 operation days/yr).
d) Computed as "ngﬂ_l' where average concentration is based on average river concentration (cooling tower blowdown) and
average discharge flow (neutralized plant waste) and maximum concentration is based on maximum river
concentration and maximum discharge flow.
Based on 5 monthly samplings (March-September, 1974}.
Field test using the orthotglidine colorimetric.
Based on maximum chemical cdncentrations in the CRBRP discharge and maximam ambient concentrations in the Clinch River.
Concentration of sodium jon ‘equivalent to sulfate jon after correction for other fons in solution.
Concentrations based on maximum regenerant consumption (ER, Sec 3.6.3).
Based on maximum chemical cnncentnuons in the CRERP dischlrge and maximum ambient concentrations ‘in/the Clinch River. Ditutfon . .
is computed from the staffis revised plume analysis with a second cooling tower and smalier cooling nater needs. ’
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Chemicals or chemical species expected to be present in the plant's discharge are tabulated in
Table 3.5 (ER, Am I, Part 11, E1). The ambient levels of the same chemical species in the river

prior to discharge are also provided in the table. :

A comparison 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 aquatic ecosystem are discussed in Section 5 4.1. A discussion of the significant chem-

ical waste effluents is given below.

3.6.1 Circulating Water System Output

Consumptive use of water at the plant would be essentially thé_resu]t of evaporation in the
cooling towers. As shown in Figure 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 he
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 equipment 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 1b of hypochlorite would be injected periodically

into the circulating water line upstream of the main condenser for biocide treatment of the

condenser, the cooling towers, and p]ant auxiliary cooling equ1pment Injection of hypochlorite
?qu1va1ent to § to 5 mg/e of ch10r1ne 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 hypoch]or{te into the intake at the river water pump-
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 chlorine in the blowdown would be limited to a maximum of 0.5 mg/2
and an average of 0.2 mg/e 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).

systems would be treated further by ion exchange to produce demineralized water for the steam

An average of approximately 1440 gpd of the clarified water from the process water treatment ‘
cycle. The ion exchange demineralization process would require a maximum of about 3, 400 1b/day
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TABLE 3.6 Comparison of Chemical Concentrations in Station Effluents
with Federal Effluent Limitations and State Water Quality

Criteria

e oo Requlation

Al1 Discharges
Part 423.15(a) & (b)

pH

Polychlorinated bipheny] Compounds
Low-volume waste sources

Part 423.15(c)

Total suspended solids

011 and grease

Metal-cleaning waste discharges
Part 423.15(f)

Total suspended solids
0il and grease

Total copper

Tetal iron

Boiler blowdown discharges
Part 423.15(q)

Total suspended salids
0il and grease

Total copﬁer

Total iron

Cooling tower blowdown discharges

{e)

Free available chlorine
Part 423.15(i)

Total residual chlorine
Part 423.15(j)

Corrosion inhibitors
Part 423.15(i}

Dissolved Oxygen
(0.0.)

Turbidfty or color

Suspended solids
© 0il and Grease

Total dissolved solids

. EPA Efflvent, Uinitation (2
Maximum Maximum
1-day 30 Consecutive-day
_Concentration _ Daily Avg
f
6.0-9.0 (rangef )
None
100 mg/2 30 mg/2
20 mg/2 15 mg/%
100 mg/% 30 mg/2
20 mg/e 15 mg/2
1.0 mg/2 1.0 mg/e
1.0 mg/2 1.0 mg/%
100 mg/s. 30 mg/L
20 mg/2 15 mg/2
1.0 mg/e 1.0 mg/
1.0 mg/2 1.0 mg/2

<0.5 mg/ {max) <0.2 mg/% {avg)

Neither free available chlorine

nor total residual chlorine may be
discharged from any unit for more
than two hours in any one day and
not more than one unit in any plant
may discharge free available or
residual chlorine at any one time.

No detectable amount added.

None specified.

None specified.

None specified

None specified

Tennessee General (b)
Water Quality Critieria

Expected in .
CRBRP Discharge

pH in the range of 6.5 to
8.5, and shall not fluctu~
ate more than 1.0 unit in
a 24 hour period.

No toxic substances added

that affect man or animals.

None specified.

Footnote(g)

None specified.

None'speéified.

No toxic substances added
that affect man or animals

No toxic substances added
that affect man or animals

Ro toxic substances added

that affect man or animals.

Minimum dissolved oxygen
content of 5.0 mg/% or
3.0 mg/2 in vicinity of
discharge measured at a

" depth of 5 feet.

There shall be no turbid-
ity or color added in
amounts or characteristics
that cannot be reduced to
acceptable concentrations
by conventional water
treatment processes.

There shall be no visible
solids, scum, foam, oil
slick, etc.

The total dissoived solids
shall at no time exceed
500 mg/ 2

(a) 40 CFR 423, Steam Electric Power Generating Source Category, Federal Register, Vol 39, No. 196.

8 Qctober 1974,

oo

m————— ——
@ -~ o

Refers to the receiving water after a reasonable zone of mixings (ER, 14.1, Apendix to Section 2.5).
Maximum and average free residual chlorine concentrations are at any given time.
averages do not apply to these limitatv¥dns.

After dilution in mixing zone of river.:

Refer to Appendix H NPDES permit pages 2 and 3i.

Surge and neutralization tank limited to pH 7.0 - 9.0,
The State of Tennessee has placed more stringent limitations on effluents from the surge and
neutralization tank and the neutralization and settling facility (see NPDES Permit, Appendix H, pa

6.5-8.5 pH ranges.
pH controlled to meet
criterion.

None

Meets state )imitations

<15 mg/2

None discharged.

<30 mg/2
<15 mg/%
<1 mg/%
<1 mg/%

<0.5 mg/% (max)Total .
<0.2 mg/% (avg)Total

Less than detection Timits
{<0.005 mg/1) outside of
2 hour time limit

None discharged

6.8 mg/% -

No detectable iusbidity
or cotor added(d

No visible solids(d)
<6 mg/2 oil and grease

<500 mg/% in recetving
water(d

One-day and thirty-day

ges 6 and 7).
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of su]furlc acid and 2,200 1b/day of sodium hydroxide to regenerate the ijon exchange beds

(ER, Sec 3.6.3). The regenerant wastewater would be neutralized and filtered in the chemical
waste treatment system prior to discharge in the cooling system blowdown. The chemical waste
treatment system effluent would contain predominantly sodium sulfate as a dissolved salt, with
smaller ionic concentrations of Ca++, Mg++, and C1-. The average and maximum concentrations of
selected constituents of the wastewater are given in Table 3.5.  Total suspended solids would be
reduced to less than 20 mg/% and oil and grease would be below 20 mg/%.

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

Blowdown from the steam power conversion system would consist of high purity water subjected to

“ion exchange and filtration in the condensate 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/¢, 15 mg/%, 1 mg/2, and 1 mg/%, respectively.

The condensate polishing system would generate from approximately 3,000 to 40;000 gpd of high
solids waste water consisting of rinses, backwashes and spent regenerants. The wastewater would
be similar to the demineralizer waste and 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 ‘blowdown would be alkaline (pH 9.0-9.5) and contain about 200 mg/% dissolved solids and

0.5 mg/2 ammonia. Hydrazine would be present in the blowdown but it would decompose rapidly to

produce ammonia. Dilution of steam generator blowdown 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 cleaning frequently
would bé done in several stages and the chemicals used would depend on the type of metal being
cleaned. A typical procedure would involve alkaline and acid washes and rinses. The waste
generated by those cleaning procedures would be d1sposed of offsite by a licensed contractor

(ER, Sec 3.6.3).

Make-up Water Treatment Regenerant Wastes

i
Condensate Polishing Regenerant Wastes
Sludge to Solid ‘ le___Laboratory Sampling Waste
Waste Handling - . K ) .
Facility Clarifier Blowdown . h__Auxﬂiary Steam Generator Blowdown
|agumee— Chemical Storage Area Drains
Sravity STud Non-Rad
ravity -ludge Surge and - 011 gFloor Drains
Orying Beds , Neutralization Tank Separator
: / . B ' 0il Storage Area Drains
Settled Solids to t@———— Activated Carbon Backwash G
Solid Waste l@e——— . Filter Backwash 0i1 Disposal
Handling Facilit . . r
la——— Demineralizer Rinse and Backwash o
Recycle Reclamation
Neutralizing ’
and Settling To Cooling Tower Off-Site Condenser Chem. Cleaning -
Facility (008+) Basin ' q——-E: .
- Steam Gen. Chem. Cleaning
Off-Site ‘ :
Solid e Gravi ty Drying Beds Sludge
To Solid Waste . |Filter for Waste Lo Cooling Tower Basin Solids
Handling Facility |15 mg/1 Handling [* Y g Settli
- 1 Suspended Facility @ Neutralizing and Settling
Solids Facility Solids
: . < Catch
007+*)| Fil t =
$g:;;ng oz F ‘tra ¢ :?i:‘" j¢———— Roof and Yard Drains
Blowdown Skimmer

(001 %)=,
To Clinch River

*NPDES Permit Outfall Number (See Appendix H).

. FIGURE 3.17 Chemical Waste Treatment System
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3.6.6 O0ily Waste _

The recycled wastewater treatment subsystem would provide pretreatment of 0il contaminated
wastewater. Plant waste streams would be collected and segregated as to source and chemical
composition. If oil contamination should be detected, the waste stream would be sent to an oil
separator. The major input to the o0il 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 o0ils either would be reclaimed or disposed of offsite by a ]1censed contractor
(ER, Sec 10.4.1.1.1).

3.6.7 Polychlorinated Biphenyls

Polychlorinated biphenyls (PCBs) may be used in transformers 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 special sump and either reused or returned to
the ma?ufacturer for reprocessing or disposal (see NPDES requirement in Appendix H, Part .III, -
item C

3.6.8 Chemical and 0i71 Storage

0i1 would be stored in accordance with the December 1973 Environmental Protection Agency Regula-
tions on 0i1 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 7.2.7).

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 0i1 skimmer would be available to treat the storm
drainage in the event of a visible oil slick on the surface of the water (ER, Sec 10.4.7.1.2).

3.6.10 Cooling Tower Drift

Drift, consisting of a fine spray from the -cooling tower, would be deposited in the immediate
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 Nonradioacti?e Chemical Coolants

Waste materials such as chem1ca11y contaminated Dowtherm, sodium, and sodium-potassium 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 be provided during both construction and normal 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 fiow would be 61,250 gal.
based on 25 gpd/person (ER, Sec 3.7.1). The expected peak construction crew of nearly 2800 per-
?ons 1nc1u?es 350 technical persons 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 comminutor would be provided with the
unit for pretreatment of the wastewater. The effluent from the unit would be chlorinated prior
to discharge to the river. Upon issuance. of the construction permit a larger extended aeration
unit with a capacity of 53,250 gpd would be installed. The total 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 perlod Thé 53,250-gpd unit would be removed upon €ompletion of construction. e
The 8000 gpd extended aeration unit described above would remain for treating the wastes produced
during normal plant operation. During operating periods the maximum projected number of operating
personnel is 179 and the maximum number needed during annual shutdowns is 210. In addition, a
group of technical persons would be employed at the project office in Qak Ridge. The expected
waste generation rate for each man is 35 gpd; therefore, about 7350 gpd of waste would be
generated, which is within the capacity of the unit.
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Operation of the 8000 gpd unit during normal plant operating periods would involve slow sand
filtration, as shown in Figure 3.18 (ER, Fig 3.7-2), to remove additional suspended solids after
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 limitations 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/e. The dqsage of chlorine to meet the above limits would be determined during startup.

EXTENDED AERATION

: H onmaTion |—EFFLUENT
e e

i ! CHLORINATION = HARGE
; , d (002%)
|

INFLUENT PRE- | | :
N e rreaTmenT AERATION »{ SETTLING X :

(Raw Sewage) : TANK S
' 1 sanp
: FILTRATION

I3
, SLUDGE
i 4
FLOW . L EFFLUENT

| . ] .
‘ SPLITTER CHLORINATION D‘CHARG§
v {009%
| SLUDGE
: HOLDING SAND
! TANK “IFILTRATION

I e e e e ’
L’ Sludge Collected and Taken Offsite by Licensed Contractor ' .

* NPDES Permit Outfall Number (see Appendix H).

Figure 3.18. Sanitary’Waste System, Construction and Plant Operation
(ER, Fiy 3.7-1 and -2)

TABLE 3.7 Plant Sanitary Waste System Estimated Effiuent tharacteristics
(ER, Tab 3.7-1) v

State of Ten eisee‘

Sanitary Waste Effluent Criteriald
(mg/1) — (mgs1)

Suspended Solids' 5 a (P
BOD Y 30(P)
COD 25 ' N -
Total Phosphate (as P04) 5 -
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 R _ .
{a).

Source: R. A. Unger

(b)EPA requirement is 30 mg/% as a 30-day averége and 45 mg/z as a 7-day average
(see Appendix H).
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3.7.2 Other Waste

~ The only nonradioactive gaseous effluents discharged into the atmosphere would be those in the .
exhaust from emergency operation or periodic testing of the 2 diesel generators, which serve the

plant in case of power failure, and the diesel-driven fire pump. The generators would use

95 1b/hr  of No. 2 fuel oil with these emission rates: S0p, 0.17 1b/hr; NOx, 1.7 1b/hr; Co,

0.34 1b/hr; particulates, 0.17 1b/hr; and heat, 1.9 million Btu/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 offsite by
a licensed contractor.

3.8 POWER TRANSMISSION 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 passes 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 of corridor would be widened 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 ft separating the 500 kV line and the
inner 161 kV 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 ft. )

About 56 galvanized steel towers 85 ft high would be‘used at 600 ft intervals to support the: - "™
conductors. Cross arms would be of fiberglass, supporting gray insulators. The tower bases,
taking up less than a total of one acre, would consist of precast concrete sections for
installation in holes made 8 to 10 ft deep with augers mounted on rubber tired vehicles.

The transmission lines would pass between Chestnut Ridge'and Haw Ridge and cross two sma]]
" 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 (FER, Sec 3.9.6).

Both construction and maintenance probably would be done using access roads presently in use

for existing 1ines (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 egquipment (ER, Sec 4.2.1). The roads would be restored or upgraded
after construction to 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
r1ght -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 seed1ng with fescue for
initial cover, and allowing 1nvas1on 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).




4, ENVIRONMENTAL IMPACTS DUE TO CONSTRUCTION

4.1 CONSTRUCTION SCHEDULE AND MANPOWER

. Site preparation was planned to begin in September 1975; however, the construction start now is

estimated for i 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, sewage
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 guarry would be excavated
from the side of an existing hill, going 50 to 75 ft below the present grade. 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

The construction period under the CP is expected to be 6.5 years. Assuming similarity with
schedules for 1ight 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 be three components of the CRBRP workforce:

personnel, and the applicant's technical personnel.

construction period effect.

is given in Table 4.1 (ER, Tab 8.2-1).

construction personnel, operations
Since substantial numbers of the latter two
classifications would be on site during the construction period, their presence is noted as a
The time distribution of the work force expresséd as yearly average

the labor build up would be delayed a corresponding amount.
in 1981-2 there would be about 2800 workers on the project.
permanent residents prior to construction is a complicated matter and does not lend itself to

scientific preciseness.

If start of construction is delayed beyond early 1977,

At the peak of construction activity
Predicting the fraction that are

Factors such as current size of labor pool, competition by other pro-
jects, ease of commuting, and cost of relocating enter into the Judgment

TABLE 4.1 CRBRP Direct and Induced Emp]oyment
(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 1,800 1,000
1980 2,100 60 - 300 2,460 1,300
. 1981 2,400 - 120 280 2,800 1,500
1982 1,400 200 240 1,840 1,200
1983 600 180 200 980 800
1984 - 190 140 330 300
1985 - 190 100 290 200
1986 - - 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:
proposed fuel reprocessing plant.

Centar (a proposed centrifuge enrichment plant) and Exxon's
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.
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.

Competition for workers in the region can

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 Construct1on Industry Labor June, 1970(a)

Construct1on Workers

Total Labor

Estimated Number

County as % of Labor Force Force 0f 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 - 10,600

(a)

"Data on Counties and Selected Cities in Tennessee," February 1974

(reprinted from "Bureau of Census County & City Data Book,

1972%).

‘ .
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The resident construction labor force will supply part of the demand through release of workers as
other projects terminate, through normal growth of the unions, and through lessening of unemploy-
ment. The analysis used by the applicant (ER Am VI) discusses a range of 27-40% 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 basis 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 commute from current residences.

Additional employment would be induced by the presence of a large labor force on the CRBRP project.
The effect would be felt in the entire region, but nowhere so concentrated as in the immediate
project -area. Induced employment would arise because the purchasing power of the CRBRP labor
force would create a demand for goods and services. The applicant references an Appalachian
Regional Commission 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 effects 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, :fpril 30, 1976). The Kingston Steam Plant
involves construction activities with a total workforce of about 160, and it is expected that this
workforce will be reduced to about 50 workers by early 1977. Some of the released workers might
find employment on the new construction projects in the Qak 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. N

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, 21% in pine plantation,
8% 1in natural pine, 25% in cedar-pine, 15% in hardwood-cedar, 1% in hardwood-pine, and 9% in
hardwood-cedar-pine. About half of the acreage, including a 32-acre borrow pit for structural
fi1l (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-
flowers (Section 2.7.1.1) would not be affected since they are sufficiently distant from the area
that would be disturbed by plant construction (ER, Am I. Part II, B7). 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 commercial value on the construction areas would be harvested and removed friom 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. 4.1.17.5). but collected and disposed of offsite by a licensed contractor, or onsite near
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the borvow pit in compliance with applicable requifements. The staff's opinion is that surrounding
forested areas would sustain no significantly adverse effects in view of the -applicant's plans for
fire prevention control procedures and Timited onsite burning in conformance 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 area. The new railroad would pass between the present access road and
the river on the west side of the site with spurs going into the construction area. Drainage
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 fi1l (approxi-
mately 4,500 m3, 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, about
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 concrete aggregate. If such a quarry were
opened, it would cover about 490,000 ft2 to 1,000,000 ft2 (about 10-25 acres) and it would be
operated for a period of 4 years. The staff would require an environmental evaluation of the
quarry if the applicant decides to proceed with such plans (see Item 7e, Summary & Conclusions).
Surface soils of the borrow 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 permanently committed land would be
graded and revegetated. Land undisturbed by construction would be managed, both during and after
construction, under the ERDA QOak Ridge Forestry Management Program (ER, Am I, Part II, B6). The
program would, however, be terminated 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 community 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 be restricted so as not to interfere with the two nearby sites (ER, p 4.1-3). The staff's
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 pumped.
from the river and would be recycled from settling basins, maximum use during peak crushing would
be 40,000 gpd. The maximum requirement: is expected to be 190,000 gpd, representing about 0.007%
of the river's annual average flow. This small withdrawal is expected to have no significant
effect on navigational and recreational uses of the river or on any downstream uses. Tonnage
barge shipments for plant construction may exceed during some years the annual commercial tonnage



4-5

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 staff'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 channels 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 applicant states that 20,000 m® 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 fi11 would be placed at these
sites, including 950 m3 of riprap (Buhl, Sept. 24, 1976). The staff's opinion is that protective
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 temporary impacts at stream crossings and these
will be minor due to siltation control.

4.4 ECOLOGICAL IMPACTS
4.4.1 Terrestria]

Construction would result in the harvesting of timber and the destruction of some other plant and
animal life on 195 acres concerned with the plant and 58 acres in connection with the transmission
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 1ines, 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 effect of the construction would be a small 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 1% of similar available land onsite and the Oak Ridge Reservation.

The staff's opinion is that the applicant's commitments 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 cofferdam 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 regulationsfor-dredged material and pumped water. (TWQCB.,. 1973
and EPA, 1974) will be required by the staff. The 3440 m3 of riverbank and bottom to be excavated
or dredged would result in a temporary loss of benthic organisms in the disturbed area. The loss
would be of minor consequence when compared to the total river biomass and the disturbed area
would most likely be quickly repopulated after completion of construction.
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The discharge pipe would be constructed with some excavation and dredging taking place (190 m3);
very little disturbance of the river is expected. The staff's opinion is that construction of t
discharge pipe would be of 1ittle consequence to the aquatic ecosystem.

About 14,500 m3 of material would be dredged to accommodate the barge-unloading facility to be
Tocated adaacent to the proposed railroad and access road (ER, Fig 4.1-3). Disposal procedures
would be requ1red to meet all applicable Federal and State regulations. Sequential construction
is planned in this order: fill, drive piling as needed, dredge bottom, place stone bottom and
platform, and dredge river to needed depth. Approximately 4940 m3 of granular fill material would
‘be placed on the river bottom within the un]oad1ng area to adjust the bottom elevation and facili-
tate grounding of a barge wh1]e unioading 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. Al1 aquatic 1ife would be Jost 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 hab1tat would be opened for
population by aquatic organisms of the area.

The construction of a railroad and railroad spur near the unloading facility a]ong with the
improvement of an existing access road would require the placement of approximately 2585 m3 of
i1l material below the normal pool elevation of the Clinch River (Watts Bar take). A1l fill
material placed below the normal 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 Water Pollution Control
Act. Amendments of 1972.

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

In summary, the aquatic ecosystem is expected to sustain no significant 1mpact from constructing
the plant and transmission lines. To measure impacts, the staff would require monitoring during
construction, as specified in Section 6.1.4. ‘ .

4.5 IMPACTS ON THE COMMUNITY

4.5.1 Review of Applicant's Analysis
Fo]]owing'publication of the DES, the applicant submitted an extensive analysis of the projected
socioeconomic impact of CRBRP construction {ER Am VI). The app11cant s conclusions concerning

net economic effects on the various local governmental entities in the vicinity of the project
are shown in Table 4.3.

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 1,128

Knox County 18,912 <7,122> .
Lenoir 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 Tower 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 communities, 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 cases, implying 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 net 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 capital facilities to sup-
ply public sector services. The rationale for this approach is that there is currently excess
capacity, so that no capital construction costs 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 staff's approach is to point out the total facilities required
by the new population independent 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 are already
large. In the opinion of the staff, this is a nonsequitur since the pertinent statistic for
comparison is retail trade employment, not sales. Furthermore, the analysis neglects non-retail
trade service functions such as professional services. : :

‘The Appalachian Regional Commission 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 1ittle higher for Roane and
Loudon Counties and a 1ittle lower for Knox County. In the staff's judgment, it takes a period of
time for a multiplier to achieve an equilibrium value since merchants do not immediately hire
additional help or expand facilities until the pressure for service builds up. If the increased
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 staff also uses a different judgment than the applicant in forecasting the fraction of
secondary workers that will be in-movers, in support of the project office work force. The
applicant concludes that only 10% of the secondary workers will be in-movers and the other 90%
will«be recruited from the resident {presumably currently unemployed) poputation. In the staff's
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 also be
substantially greater--possibly as high as 40%. ’
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As discussed in Section 4.1, there might be as many as 1230 construction workers who move into th
project area with their dependents by the peak year of construction. Th