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Abstract

The Final Environmental Statement-Operating License (FES-OL) issued in 1978 represents the Nuclear Regula-
tory Commission’s (NRC’s) previous environmental review related to the operation of Watts Bar Nuclear
(WBN) Plant. The NRC staff has determined that it is appropriate to re-examine the issues associated with the
environmental review before issuance of an operating license. The purpose of this NRC review is to discuss
the effects of observed changes in the environment and to evaluate the changes in environmental impacts that
have occurred as a result of changes in the WBN Plant design and proposed methods of operations since the
last environmental review. A full scope of environmental topics has been evaluated, including regional demo-
graphy, land and water use, meteorology, terrestrial and aquatic ecology, radiological and non-radiological
impacts on humans and the environment, socioeconomic impacts, and environmental justice. The staff con-
cluded that there are no significant changes in the environmental impacts since the NRC 1978 FES-OL from
changes in plant design, proposed methods of operations, or changes in the environment. The Tennessee
Valley Authority’s (TVA’s) preoperational and operational monitoring programs were reviewed and found to
be appropriate for establishing baseline conditions and ongoing assessments of environmental impacts.

The staff also conducted an analysis of plant operation with severe accident mitigation design alternatives

(SAMDA ) and concluded that none of the SAMDAS, beyond the three procedural changes that the TVA com-
mitted to implement, would be cost-beneficial for further mitigating environmental impacts.
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Foreword

This supplement to the Final Environmental Statement (FES) Related to the Operation of Watts Bar Nuclear
Plant Units 1 and 2 was prepared by the U.S. Nuclear Regulatory Commission (NRC), Office of Nuclear Reac-
tor Regulation (the staff). This supplement to the FES was prepared in accordance with the Commission’s reg-
ulations in Title 10 of the Code of Federal Regulations, Part 51 (10 CFR Part 51), which implements the
requirements of the National Environmental Policy Act of 1969 (NEPA). The Final Environmental Statement
Related to the Operation of Watts Bar Nuclear Plants Units 1 and 2 (NRC 1978 FES-OL) was issued in 1978
as NUREG 0498. This supplement to that document was prepared to further the interests of NEPA.

NEPA states, among other things, that it is the continuing responsibility of the Federal government 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 environment for succeeding generations

e ensure for all citizens of the United States of America safe, healthful, productive, and aesthetically and
culturally pleasing surroundings

e attain the widest range of beneficial uses of the environment without degradation, risk to health or safety,
or other undesirable and unintended consequences ‘

®  preserve important historic, cultural, and natural aspects of our national heritage and maintain, wherever
possible, an environment that supports diversity and variety of individual choice

e achieve a balance between population and resource use that permits high standards of living and a wide
sharing of life’s amenities

¢ enhance the quality of renewable resources and approach the maximum attainable recycling of depletable
resources.

Further, with respect to major Federal actions significantly affecting the quality of the human environment,
NEPA calls for the preparation of a statement on

¢ the environmental impact of the proposed action
® any adverse environmental effects that cannot be avoided should the proposal be implemented

¢ alternatives to the proposed action

April 1995 . XV NUREG-0498, Supp. 1



the relationship between local short-term uses of the environment and the maintenance and enhancement of
long-term productivity

any irreversible and irretrievable commitments of resources that would be involved in the proposed action
should it be implemented. -

The environmental review presented here discusses the changes (since the NRC 1978 FES-OL) in the environ-
ment and changes in the environmental impact in and around the Watts Bar Nuclear Plant as a result of changes
to the plant’s design and proposed methods of operation. Assessments and evaluations relating to these
changes presented in this statement augment and update those described in the NRC 1978 FES-OL.

This supplement updates the NRC 1978 FES-OL by

evaluating changes in the environment in and around the Watts Bar Nuclear Plant

evaluating changes in facility operation and design that could potentially result in environmental impacts of
operation (including those that would enhance as well as degrade the environment) different from those
projected in the NRC 1978 FES-OL

reporting the results of relevant new information that has become available since the NRC 1978 FES-OL

factoring into this supplement new environmental policies and statutes that have a bearing on the licensing
action '

reporting the results of the staff’s review of the alternative of plant operation with the installation of severe
accident mitigation design alternatives (SAMDAGS) for the Watts Bar Nuclear Plant.

NUREG-0498, Supp. 1 : xvi April 1995



Acanthamoeba sp.

Asiatic clam (Corbicula sp.)

Background radiation

Becquerel (Bq)

Benthos

Biofouling

Biomonitoring

Blue-green algae

Byssal threads

April 1995

Definitions

a pathogenic amoeba that is responsible for causing primary amoebic
meningoencephalitis. These microorganisms are located in surface
water.

a species of clam that was introduced to North America and inhabits
the Tennessee River. The Asiatic clam is considered a nuisance
species.

the level of radiation in an area that is produced by sources of radia-
tion (mostly natural) other than the one of specific interest. In
attempting to measure radiation from a reactor, natural radiation is
considered "background." Conversely, in attempting to measure
natural radiation, any radiation from a reactor would be considered
background.

a unit of activity. Activity is defined as the number of nuclear trans-
formations occurring in a given quantity of material per unit time.
One becquerel of activity, in the International System of Units (SI),
is a measurement of radioactivity equal to one transformation per
second.

a community of organisms living in and on the bottom of an aquatic
ecosystem.

the gradual accumulation of aquatic organisms on the surfaces of
engineered structures in water that contributes to corrosion of the
structures and decreasing their efficiency.

monitoring of living organisms.

any of a group of photosynthetic microorganisms classified as either
plants (division Cyanophyta) or bacteria (division Cyanobacteria)

because they possess characteristics of both plants and bacteria.

a tuft of long tough filaments by which some bivalve molluscs (as
mussels) adhere to a surface. '
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Candidate Species

Chickamauga Reservoir

Chlorophyll a

Cooling tower blowdown

Coulomb

Curie (Ci)

Daphnid

Decommissioning

DECON

Diffuser

Dissolved oxygen levels

Eastern hellbender

Effluent
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a species that is being evaluated for listing as endangered or threat-
ened by the U.S. Fish and Wildlife Service.

the reservoir behind Chickamauga Dam in the Tennessee River. The
section of the river that passes Watts Bar Nuclear Plant is considered
to be a part of the Chickamauga Reservoir.

one form of the green pigment that is found in plant cells, respon-
sible for photosynthesis.

water released from the cooling towers to surface waters.

a unit of electric charge equal in magnitude to the charge of 6.25 x
10'® electrons. About 100 coulombs flow through a 100-watt light
bulb each second.

the special unit of activity. Activity is defined as the number of
nuclear transformations occurring in a given quantity of material per
unit of time. One curie of activity is 37 billion transformations per
second.

minute freshwater branchiopod crustaceans with antennae used as
locomotor organs, of the genera Daphnia or Ceriodaphnia.

removing nuclear facilities safely from service and reducing residual
radioactivity to a level that permits release of the property for
unrestricted use and termination of the license.

the decommissioning alternative for a nuclear facility shortly after
cessation of operation in which equipment, structures, and portions
of a facility and site containing radioactive contaminants are removed
or decontaminated to a level that permits termination of the license.

a system used to discharge cooling tower blowdown, or routine
releases from the yard holding pond at the Watts Bar Nuclear Plant.
The diffuser allows for the releases to enter the river in a diffuse
manner rather than as a concentrated release in a narrow area.

a measure of the amount of oxygen that is dissolved in a liquid.

(Cryptobranchus a. alleganiensis) a large aquatic, usually gray,
salamander.

waste material (as in liquid industrial refuse or sewage) discharged
into the environment.
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Electrofishing

Electromagnetic fields (EMF)

Endangered species

ENTOMB

Entrainment

Exposure

Forebay

Genetic effects of radiation
Gray (Gy)

Intake structure

Invertebrates
Ion exchange
Ionizing radiation

Joule

Legionella sp.
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a sampling method for fish using electric current.

a form of non-ionizing radiation produced by the movement of elec-
tricity through wires such as in appliances or in power transmission
lines.

species of plants or animals that have been deemed by the U.S. Fish
and Wildlife service to have such low numbers of individuals that the
species is in danger of becoming extinct.

the decommissioning alternative of a nuclear facility in which radio-
active contaminants are encased in a structurally long-lived material,
such as concrete. The entombed structure is appropriately main-
tained and continued surveillance is carried out until the radioactivity
decays to a level permitting termination of the license.

drawing in or transport by flow of a fluid.

the condition of being made subject to the action of radiation; also, a
measure of the ionization produced in air by x- or gamma radiation.

the section of the reservoir immediately above a dam.

effects of radiation that alter the hereditary material and may there-
fore affect subsequent unexposed generations.

a unit, in the International System of Units (SI), of absorbed dose
equal to one joule per kilogram.

an opening through which fluids enter an enclosure.

animals without backbones - such as insects, crustaceans, and
molluscs.

in this document, a process for selectively removing a constituent
from a waste stream by reversibly transferring ions from a liquid to
an insoluble solid (the ion exchange medium).

any form of radiation that generates ions in the irradiated material.

the unit of work or energy in the mks system equal to 10,000 ergs.

the bacterium which causes Legionnaires’ disease.
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Low-level waste (LLW)

Macrophytes

Maximally exposed (offsite) individual

Meteorological tower

Mks
Molluscicide

Mussel sanctuary

Naegleria sp.

Occupational radiation exposure

Outage
Outfall

pH

Plankton
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all radioactive waste materials that are not high-level or transuranic
waste.

a vascular aquatic plant, large enough to see with the naked eye.

the hypothetical person who would receive the greatest possible rad-
iation dose from a specific release. For atmospheric releases, this
individual is assumed to breathe air at the offsite boundary location
with the highest airborne concentration and to consume food
products raised exclusively in that offsite boundary location receiving
the maximum ground deposition of released radioactive material.

For liquid releases, this individual is assumed to consume large
quantities of river water and fish at the nearest location downstream
of the plant effluent discharge.

a tower containing instruments for obtaining meteorological data
such as wind speed, wind direction, humidity, and temperature.

a system of units measure; the meter-kilogram-second system.
a chemical that is toxic to clams and mussels.

an area designated by the State of Tennessee to be a biological pre-
serve for mussel species.

a pathogenic amoeba that is responsible for causing primary amoebic
meningoencephalitis. These microorganisms are located in surface
water.

the radiation exposure to which workers at a nuclear facility are sub-
jected during the course of their work.

a period of interruption of operation of a power plant.
liquid waste discharge point.

a measure of the hydrogen ion concentration of a solution expressed
as a negative logarithm of the effective hydrogen-ion concentration
in gram equivalents per liter. A pH of 7 is neutral. pH values from
0 to 7 indicate acid conditions; those from 7 to 14 indicate alkaline
conditions.

the usually microscopic plant and animal life found free-floating in

water. The plants are called “phytoplankton.” The animals are
called “zooplankton.”
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* Poly-chlorinated biphenyl (PCB)

Population dose

Prefixes

Pressurized water reactor (PWR)

Rad

Radiation

Recruitment

Rem

April 1995

any of several compounds that are produced by replacing hydrogen
atoms in biphenyl with chlorine, have industrial applications, and are
poisonous environmental pollutants which tend to accumulate in
animal tissues.

the summation of individual radiation doses received by all those
individuals exposed to the radiation source or event being considered
(expressed as person-rem or person-sievert). The same as collective
dose.

used to designate fractions:
centi (¢) = 102 = 0.01
milli (m) - = 10® = 0.001

micro (u) = 10° = 0.000001

nano (n) = 10° = 0.000000001

pico (p) = 10 = 0.000000000001

used to designate multipliers (additions only):

tera (T) = 10" = 1,000,000,000,000 (trillion)

giga (G) = 10° = 1,000,000,000 (billion)
mega (M) 10° = 1,000,000 (million)
kilo (K) 10° = 1,000

A nuclear power reactor that employs a dual system. The primary
system contains nuclear fuel as a heat source and a pressurized
coolant that does not boil. The pressurized coolant transfers heat
from the nuclear fuel to a secondary system, via a heat exchanger
called a steam generator. Steam from the steam generator is used to
drive the turbine.

the unit of absorbed dose of radiation equal to 100 ergs per gram of
absorbing material.

energy in the form of electromagnetic rays (radiowaves, light,
X-rays, gamma rays) or particles (electrons, neutrons, helium nuclei)
sent out through space from atoms, molecules, or atomic nuclei as
they undergo internal change. It may also result from particle and
electromagnetic radiation interactions with matter.

a complex process incorporating adult survival, adult reproduction
rate, and juvenile survival. The net rate of recruitment is the amount
by which the population changes in size during one stage or over one
interval of time.

a unit of radiation dose equivalent that is the product of the absorbed
dose in rad and the quality factor.
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Resin

Resin liners

Roentgen

Rotenone

Rotifer

SAFSTOR

Sequoyah Nuclear Plant
Sievert (Sv)

Spawn

Stratify
Tailrace

Thermophilic

Threatened species

Transition zone
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ion exchange media for the purification of contaminated liquids.

cylindrical metal containers used for the ion exchange media (resins
and/or zeolites) during purification of contaminated water by ion
exchange processes.

a unit of exposure to ionizing radiation equal to the production by x-
or gamma rays of one electrostatic unit of electrical charge in one

cubic centimeter of dry air under standard conditions.

a crystalline compound is obtained from the roots of several tropical
plants and commonly used as a fish sampling tool.

microscopic aquatic invertebrate.

the decommissioning alternative in which the nuclear facility is
placed and maintained in such a condition that it can be safely stored,
monitored, and subsequently decontaminated to levels that permit

termination of the license.

a Tennessee Valley Authority-owned two-unit nuclear power facility
located on the Tennessee River outside of Chattanooga, Tennessee.

a unit, in the International System of Units (SI), of dose equivalent
equal to one joule per kilogram.

to produce or deposit eggs, especially aquatic animals.

to divide into a series of graded statuses (e.g., temperatures of a lake
are generally warmer on top than on bottom).

the section of a river immediately below a dam where the streambed

-is influenced by the water released from the dam.

heat loving.
species that have not been listed as “endangered” by the U.S. Fish
and Wildlife Service, but that occur in such low numbers of indi-

viduals that their numbers warrant Federal protection.

the section of the river between the tailrace and the location where
the river flow is unmodified by the upstream dam.
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Transuranic

Watts Bar Reservoir

Watts Bar Nuclear Plant

Watts Bar Nuclear Plant Site

Zebra mussel

April 1995

radionuclides with atomic numbers greater than uranium, atomic
number 92; e.g., plutonium, atomic number 94, and americium,
atomic number 95.

the reservoir above Watts Bar Dam.

a Tennessee Valley Authority-owned and operated nuclear power
facility, specifically the buildings and facilities on the Watts Bar
Nuclear Plant site. :

the area surrounding the Watts Bar Nuclear Plant.

Either of two species (Dreissena polymorpha or Dreissena bugensis)
of molluscs that were accidentally introduced into the Great Lakes
and are spreading to surrounding waterways where they may occur
in large numbers, clog water intake pipes, and outcompete native
mussels for food and space. Zebra mussel are considered a nuisance
species in North America.
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ACC
ACGIH
AEC
AFW
ALARA
AOE
AOSC
APBs
APE
ARFs
ATWS

BCDMH
BEIR

CCPs
CCS
CDF
CFR
COE
CP
CPI
CST
CvCs

dBA
DC
DCH
DGH
DOE

ECCS
EDG
EI

EIS
EMF
EPA
ERCW
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Abbreviations/Acronyms

averted cleanup costs

American Conference of Governmental Industrial Hygienists

Atomic Energy Commission
auxiliary feedwater

as low as is reasonably achievable
averted occupational exposure
averted onsite costs

accident progression bins

averted public exposure

air return fans

anticipated transient without scram

1-bromo-3-chloro-5,5-dimethylhydantoin
Biological Effects of Ionizing Radiation

centrifugal charging pump

component cooling system

core damage frequency

Code of Federal Regulations

cost of enhancement

construction permit

containment performance improvement
condensate storage tank

chemical and volume control system

decibel (A-scale)

direct current

direct containment heating
dodecylguanidine hydrochloride
U.S. Department of Energy

emergency core cooling system
emergency diesel generator
environmental information
environmental impact statement
electromagnetic fields

U.S. Environmental Protection Agency
essential raw cooling water
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ESA

FES
FES-OL
FSAR
FWS

GI

HVAC
HPME

ICRP
IPE .
ISLOCA

KPDS
KRC

LOCA
LWR

MG
MIC

NAS
NCRP
NESC
NEPA
NPDES
NRC

ODCM
OL

PAME
PCB
PRA
PORV
PWRs

QA
Quat

Endangered Species Act

final environmental statement

final environmental statement - operating license
final safety analysis report

U.S. Fish and Wildlife Service

generic issue

heating, ventilation, and air conditioning
high-pressure core melt ejection

International Commission on Radiological Protection
individual plant examination

inter-system loss-of-coolant accident

key plant damage state
key release category

loss-of-coolant accident
light-water reactor

motor generator
microbiologically induced corrosion

National Academy of Sciences

National Council on Radiation Protection and Measurements

National Electric Safety Code

National Environmental Policy Act

National Pollution Discharge Elimination System
U.S. Nuclear Regulatory Commission

Offsite Dose Calculation Manual
operating license

primary amoebic meningoencephalitis
polychlorinated biphenyl

probabilistic risk assessment
power-operated relief valve
pressurized water reactors

quality assurance
n-alkyl dimethyl benzyl ammonium chloride
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radwaste  radioactive waste

RCP reactor coolant pump
RCS reactor coolant system
RHR residual heat removal

RWST refueling water storage tank

SAMDA  severe accident mitigation design alternative

SAR safety analysis report

SBO station blackout

SER safety evaluation report

SGTR steam generator tube rupture
SON Sequoyah Nuclear

SSE safe shutdown earthquake
TLD thermoluminescence dosimeter
TRM Tennessee River Mile

TVA Tennessee Valley Authority

TWRA Tennessee Wildlife Resources Agency

WBN Watts Bar Nuclear
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Summary and Conclusions

This supplemental environmental statement was prepared by the U.S. Nuclear Regulatory Commission (NRC),
Office of Nuclear Reactor Regulation, hereinafter known as “the staff.”

The Tennessee Valley Authority (TVA), hereinafter known as “the applicant,” has applied for a facility-operat-
ing license for the Watts Bar Nuclear (WBN) Plant. The WBN Plant is a two-unit nuclear power plant located
approximately 80 kilometers (50 miles) northeast of Chattanooga at the Watts Bar Site on the Tennessee River
in Rhea County, Tennessee. Each of the two identical units employs a four-loop pressurized-water reactor
nuclear steam supply system furnished by Westinghouse Electric Corporation. Each of the two reactor cores is
rated at 3425 megajoules per second (3425 megawatts) thermal. The net electrical output is 1160 megajoules
per second (1160 megawatts) electric. Each unit will use one cooling tower that draws makeup water from the
Chickamauga Reservoir.

The applicant is planning to complete the WBN Plant Unit 1 and start generating electric power by mid-1995.
NRC issued the Final Environmental Statement Related to the Operation of Watts Bar Nuclear Plant Units 1
and 2 (NRC 1978 FES-OL) in 1978. When the NRC 1978 FES-OL was published, Watts Bar Unit 1 had an
expected fuel load date of December 1979; however, the completion date was extended as a result of construc-
tion delays. Unit 1 is now near completion and the applicant expects to load fuel in the spring of 1995 and ini-
tiate commercial generation in mid-1995. Unit 2 is approximately 65% complete and is being reevaluated as
part of an integrated resource planning process being conducted by the applicant.

The NRC’s regulations in 10 CFR 51.92 require the NRC staff to prepare a supplement to an FES if there are
substantial changes in the proposed action that are relevant to environmental concerns or if there are significant
new circumstances or information relevant to environmental concerns and bearing on the proposed action or its
impacts. That same regulation permits the staff to prepare a supplement when, in its opinion, preparation of a
supplement will further the interests of the National Environmental Policy Act (NEPA). This supplement
documents the staff’s review pursuant to 10 CFR 51.92. The staff concludes that there are no significant
changes in environmental impacts as a result of changes in plant design, procedures or proposed methods of
plant operation, or changes in the environment. Therefore, this document has been prepared to supplement the
NRC 1978 FES-OL in the interest of furthering NEPA. The purpose of this supplement is to evaluate any
changes in the environment and changes in the plant design, procedures, and proposed methods of operation
‘'since the previous evaluation of the environment by the staff in 1978.

The staff transmitted the supplement to the Final Environmental Statement Related to the Operation of Watts
Bar Nuclear Plant, Units 1 and 2, Draft Report for Comment (NUREG-0498, Supplement No. 1) to Federal,
State, and local government agencies and interested members of the public. A notice of availability which
requested comments on the draft supplement, was published in the Federal Register on December 9, 1994 (59
FR 63832). On January 10, 1995, the staff held a public meeting in Sweetwater, Tennessee, to solicit
comments on the draft supplement. In addition to the comments provided during the public meeting, the staff
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received 26 letters. The staff has considered and responded to the comments in Section 9.0. The conclusions
reached in the draft supplement did not change as a result of the comments received. A vertical bar in the
margin indicates where the staff made substantive changes to the draft supplement.

The staff’s conclusions are based on the evaluation of the changes in environmental impacts, since the NRC
1978 FES-OL, as a result of (1) changes in plant design and procedures, (2) changes in proposed method of
plant operations, or (3) changes to the environment. These conclusions are that

There are no changes in the design of the WBN Plant that result in a significant change in environmental
impact.

Changes in proposed WBN Plant operations have occurred. However, the changes do not result in a sig-
nificant environmental impact.

Changes in the population and demographics of the region have occurred since 1978. However, the
changes are not significant (Section 2.1) and the changes in employment and in impact funds resulting from
startup of Unit 1 will not have a significant socioeconomic impact on the area.

No additional impacts were determined for land use or water use.

There are no significant changes in the regional climatology or WBN Site meteorology.

There are no significant changes in the terrestrial or aquatic environment in the vicinity of the WBN Site.

There are no significant changes in the background radiological characteristics in the vicinity of the WBN
Site.

The applicant’s preoperational and operational monitoring programs were reviewed and found appropriate
for establishing conditions and ongoing assessments of environmental impacts.

The operation of the WBN Plant will not result in a disproportionately high and adverse human health or
environmental effect to any of the low-income communities near the WBN Plant.

The staff analysis of the alternative of facility operation with the installation of severe accident mitigation
design alternatives (SAMDAs) concluded that none of the SAMDAS beyond the three procedural changes
that the applicant committed to implement would be cost beneficial for further mitigating environmental
impacts. ' :
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1 Introduction

The Watts Bar Nuclear (WBN) Plant is located in Rhea County, Tennessee, approximately 80 kilometers

(50 miles) northeast of Chattanooga, Tennessee (Figure 1.1). The WBN Site is a 7.1-square kilometer

(1770-acre) site on the west bank of the Chickamauga Reservoir, and is located on the Tennessee River at !
Tennessee River Mile (TRM) 528 as measured from the mouth of the river. It is approximately 3.2 kilometers

(2 miles) south of the Watts Bar Dam (TRM 529.9) and 1.6 kilometers (1 mile) downstream of the four-unit

Watts Bar Steam Plant, also located on the west bank of the reservoir at TRM 529 (Figure 1.2). The Watts

Bar Steam Plant is in cold standby and has not operated since 1983.

The WBN Plant is a two-unit facility. The Tennessee Valley Authority (TVA), referred to in this document as .
“the applicant,” designed, built, and proposes to operate the WBN Plant. The facility, administrative and sup- B
port facilities, and all associated parking are located on Federal property under the control of the applicant.

Each of the two identical units employs a four-loop pressurized-water reactor nuclear steam supply system fur-

nished by Westinghouse Electric Corporation. Each reactor is rated at 3425 megajoules per second

(3425 megawatts) thermal. The net electrical output of each unit is 1160 megajoules per second

(1160 megawatts) (TVA 1994a). !

1.1 History

On May 14, 1971, the applicant submitted an application requesting the issuance of construction permits for
WBN Plant Units 1 and 2. On January 23, 1973, the Atomic Energy Commission (AEC) issued Construction
Permits CPPR-91 and CPPR-92 for the two WBN Plant units. These were issued following the AEC staff’s
environmental review of the proposed plant. The applicant released its final Environmental Impact Statement
Construction Permit (EIS-CP) in November 1972 (TVA 1972). In late 1976, the applicant submitted an appli-
cation containing a Final Safety Analysis Report (FSAR) and Environmental Information (EI) requesting the !
issuance of operating licenses for both Units 1 and 2. These documents were docketed on October 4, 1976
(FSAR), and November 23, 1976 (EI), respectively. Subsequently, the U.S. Nuclear Regulatory Commission
(NRC) began the operational safety and environmental reviews. The staff issued the NRC Final Environmental
Statement-Operating License (FES-OL) in December 1978 (NRC 1978) to support issuance of operating
licenses for the two WBN Plant units. The NRC 1978 FES-OL relied on the applicant’s earlier final environ-
mental EIS-CP (TVA 1972) and documented changes in the plant’s design and the environment since release of
the applicant’s 1972 EIS-CP.

About six months before completion of the NRC 1978 FES-OL, Unit 1 was approximately 85% complete, and
Unit 2 was approximately 65% complete. Construction delays, however, delayed the completion schedules for
both facilities. Unit 1is currently nearing completion, and the applicant expects to start generating electricity
at the unit by mid-1995. The completion of Unit 2 is being reevaluated as part of the applicant’s integrated
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Introduction

resource planning process. Under 10 CFR 51.92(a) the NRC is required to supplement a final environmental
statement if the proposed action has not been taken, and (1) there are substantial changes in the proposed action
that are relevant to environmental concerns, or (2) there are significant new circumstances or information rele-
vant to environmental concerns and bearing on the proposed action or its impacts. Under 10 CFR 51.92(b),
the NRC may prepare a supplement when, in its opinion, preparing one will further the purposes of the
National Environmental Policy Act (NEPA). To further NEPA, and because of the extended period of time
since environmental impacts were last evaluated, the staff decided to prepare a supplement to the NRC 1978
FES-OL. The supplement contains an evaluation of changes to impacts as a result of changes in the environ-
ment, plant design, and proposed methods of operation since 1978.

The staff requested that the applicant provide updated environmental information in connection with the antici-
pated operation of WBN Unit 1 (NRC 1994a). The applicant provided a copy of a report entitled Watts Bar
Nuclear Plant, Review of Final Environmental Statement (TVA 1994b). By letter, dated June 21, 1994 (NRC
1994b), the staff asked the applicant to provide additional environmental information to help determine whether
the NRC 1978 FES-OL should be supplemented. The applicant responded with their August 5, 1994, submittal
(TVA 1994c). The application supplied additional information on September 27, 1994 (TVA 1994d), and on
November 4, 1994 (TVA 1994e), in response to the staff’s requests for additional information.

The staff has reviewed the NRC 1978 FES-OL and the applicant’s submittals, has conducted multidisciplinary
environmental site visits, and has met with appropriate Federal and State regulatory and resource agencies.
This document is a result of the staff’s review. It updates the NRC 1978 FES-OL by focusing on each section
of that document. For sections in which no changes have occurred, the reader is referred to the NRC 1978
FES-OL. The material in this document follows the same general order used in the 1978 FES-OL, although
some modifications have been made. For issues not previously considered, new sections have been added.

1.2 Environmental Approvals and Consultations

The applicant is required to hold certain Federal, State, and local environmental permits, as well as to meet
relevant Federal and State statutory requirements.

The applicant stated (TVA 1994¢) that all required Federal, State, and local permits and approvals necessary
for plant operation had been obtained and were being renewed as required by the applicable regulations. The
permits include various State air permits, a permit for the use of underground storage tanks, a landfill permit,
and a U.S. Environmental Protection Agency (EPA) hazardous waste generator permit (TVA 1994e).

In addition, the applicant holds the National Pollution Discharge Elimination System (NPDES) Permit

No. TN0020168 from the State of Tennessee (State of Tennessee 1993) for the WBN Plant. The NPDES
permit must be renewed every five years. This permit authorizes the discharge of process wastewater involved
in, or resulting from, the generation of electric power by thermonuclear fission and associated operations, i.e.,
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Introduction

steam generator blowdown, cooling tower blowdown, sanitary wastewater, intake screen and strainer back-
washes, miscellaneous flows, and storm water runoff from specific outfalls. Permit limits and monitoring
requirements are specified in the NPDES permit.

As required by Section 7 of the Federal Endangered Species Act (ESA), the NRC (NRC 1994c) and the appli-
cant have consulted with the U.S. Fish and Wildlife Service (FWS) regarding potential impacts to species listed
as threatened or endangered under the ESA. Such consultation is an action separate from preparation of this
supplement to the NRC 1978 FES-OL (NRC 1978). Consultation with the FWS is required for all Federal
projects with the potential for impacting listed species.

The applicant and the NRC prepared a biological assessment to support consultation and facilitate discussions
with the FWS on the WBN Plant (NRC 1994c). This biological assessment described pertinent project com-
ponents, summarized information about the listed species known to inhabit the vicinity of the WBN Site, and
described the potential impacts of the plant’s operation on these species. The FWS reviewed the biological
assessment and provided the NRC with a biological opinion. Appendix D includes the principal
correspondence resulting from the NRC and FWS consultation process (FWS 1995).

1.3 References

10 CFR Part 51. Code of Federal Regulations. 1994. “Environmental Protection Regulations for Domestic
Licensing and Related Regulatory Functions.” U.S. Nuclear Regulatory Commission, Washington, D.C.

State of Tennessee. 1993. State of Tennessee NPDES Permit No. TNO020168: Authorization to Discharge
Under the National Pollution Discharge Elimination System. For Tennessee Valley Authority. Facility located
at Watts Bar Nuclear Plant, Units 1 and 2. Issued September 30, 1993. Effective Date—December 1, 1993.

Tennessee Valley Authority (TVA). 1972. Final Environmental Statement, Watts Bar Nuclear Plant Units 1
and 2. Tennessee Valley Authority, Office of Health and Environmental Science. November 1972.

Tennessee Valley Authority (TVA). 1994a. Final Safety Analysis Report, Watts Bar Nuclear Plant.
Amendment 88, August 1994,

Tennessee Valley Authority (TVA). 1994b. Letter from M. O. Medford, TVA, to U.S. NRC. May 18,

1994. Subject: Watts Bar Nuclear Plant (WBN)—Final Environmental Impact Statement (EIS) - Results of
Review.

Tennessee Valley Authority (TVA). 1994c. Letter from D. E. Nunn, TVA, to U.S. NRC. August 5, 1994.

Subject: Watts Bar Nuclear Plant (WBN) Units 1 and 2 - Request for Additional Information Relating to Final
Environmental Statement.
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Tennessee Valley Authority (TVA). 1994d. Letter from D. E. Nunn, TVA, to U.S. NRC. September 27,
1994. Subject: Watts Bar Nuclear Plant (WBN) - Response to NRC’s Request for Additional Information
Related to the Watts Bar Environmental Review.

Tennessee Valley Authority (TVA). 1994e. Letter from D. E. Nunn, TVA, to U.S. NRC. November 4,
1994. Subject: Watts Bar Nuclear Plant (WBN) Units 1 and 2 - Request for Additional Information Related to
Environmental Review.

U.S. Fish and Wildlife Service (FWS). 1995. Letter from D. B. Winford, U.S. FWS, to U.S. NRC.
March 8, 1995.

U.S. Nuclear Regulatory Commission (NRC). 1978. Final Environmental Statement Related to Operation of
Watts Bar Nuclear Plant Units Nos. 1 and 2. NUREG-0498. U.S. Nuclear Regulatory Commission,
Washington, D.C.

U.S. Nuclear Regulatory Commission (NRC). 1994a. Letter from U.S. NRC to M. O. Medford, TVA.
March 9, 1994. Subject: Final Environmental Statement Update.

U.S. Nuclear Regulatory Commission (NRC). 1994b. Letter from U.S. NRC to M. O. Medford, TVA.
June 21, 1994. Subject: Final Environmental Statement Update. '

U.S. Nuclear Regulatory Commission (NRC). 1994c. Letter from U.S. NRC, to L. A. Barclay, U.S. Fish
and Wildlife Service. October 28, 1994. Subject: Watts Bar Nuclear Plant Biological Assessment.
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2 The Site

This description of the WBN Site includes a discussion of the regional demography of the surrounding area in I
Section 2.1; the water use, including a description of the current water quality conditions in Section 2.2; the
current meteorology of the WBN Site in Section 2.3; the terrestrial and aquatic ecology in Section 2.4; the cur-
rent background dose levels in Section 2.5; the historical and archeological sites in Section 2.6; and the geol-

ogy and seismology of the WBN Site in Section 2.7.

2.1 Regional Demography

Changes have been noted in the regional demography of the area surrounding the WBN Plant since the time of
publication of the NRC 1978 FES-OL (NRC 1978). Changes in both the population and the region’s socio-
economic characteristics are discussed in the following sections. !

2.1.1 Population Changes

The estimated population within 80 kilometers (50 miles) of the WBN Plant has increased by 140,000 since the |
NRC 1978 FES-OL was completed (Table 2.1). The counties closest to the WBN Site, however, have lagged
behind the overall population growth in the State of Tennessee (Table 2.2). Much of the population increase

has occurred in the region’s urban centers, which are at the far edges of the 80-kilometer (50-mile) region sur-
rounding the plant (Figure 2.1, Table 2.1). Figure 2.2 depicts the applicant’s population projection for the

area surrounding the plant by the year 2040 (TVA 1994a). Appendix C, Tables C.1 and C.2, provides this
information in tabular form. For the effect of population changes on radiological exposure impacts, see

Section 5.5.2.

2.1.2 Changes in Regional Socioeconomic Characteristics

Per capita and median household incomes have increased in real terms in the counties closest to the WBN Site,
although household and per capita incomes have continued to Iag behind the Statewide average (Figure 2.3,

Table 2.3). Some of the smaller towns in the WBN Site area have developed strip-mall shopping areas in the

last 15 years to expand the variety of retail opportunities available to the residents.® The ethnic character of

the population remained fairly constant between the 1980 and 1990 Censuses (Table 2.4). I

(a) Site visit to the Spring City and Dayton areas, September 13, 1994.
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The Site

Table 2.1 Differences Between Estimated Population in 1978 and 1990, by
Distance and Direction From the WBN Plant

0-16 km 16-32 km  32-48 km  48-64km  64-82 km

(0-10 mi) (10-20 mi)  (20-30 mi) (30-40  (40-50 mi)
Direction mi) Total
N 620 61 1,445 1,597 361 3,962
NNE R 685 -598 -927 1423 189 772
NE 497 1,504 5,170 8,924 131 16,226
ENE -109 307 26 12,991 27,940 41,155
E . 65 931 1,936 3,602 4,837 11,371
ESE 121 755. 1,983 -337 180 2,702
SE 99 -1,330 -1,567 1,575 -493 -1,716
SSE 205 292 3,140 473 -924 3,186
S 74 59 11,491 -4,530 4,134 11,228
SSw 333 3,682 6,875 10,767 : -5,711 15,946
Sw 64 .2,971 2,699 33,964 -26,101 13,597
WSwW 212 410 803 886 721 3,032
w 312 251 812 1,426 691 3,492 |
WNW 150 625 -22 454 2,051 3,258
Nw 641 -258 4,120 1,966 2,525 8,994
NNwW 492 107 3,689 376 -1,298 3,366
Total ' 4,461 9,647 41,673 75,557 9,233 140,571

Data Sources: 1990 Population: TVA (1994a); 1978 Population: NRC (1978).
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Table 2.2 Population Data, Counties Closest to the WBN Plant

The Site

Population Population Changes
Change, Change, % Change, % Change,
Location 1980 1990 1992 1980-1990 1990-1992 1980-1990  1990-1992
Anderson County 67,346 68,250 70,525 904 2,275 1.34 3.33
Bledsoe County 9,478 9,669 9,779 | 191 110 2.02 1.14
Blount County 77,770 85,969 90,400 8,199 4,431 10.54 5.15
Bradley County 67,547 73,712 75,934 6,165 2,222 9.13 3.01
Cumberland County 28,676 34,736 36,743 6,060 11,834 21.13 3.52
Hamilton County 287,740 285,536 288,637 -2,204 3,101 -0.77 1.09
Knox County 319,694 335,749 347,583 16,055 11,834 5.02 3.52
Loudon County 28,553 31,255 33,242 2,702 1,987 9.46 6.36
McMinn County 41,878 42,383 43,552 505 1,169 1.21 2.76
Meigs County 7,431 8,033 8,412 602 379 8.10 4.72
Monroe County 28,700 30,541 31,376 1,841 835 6.41 2.73
Morgan County 16,604 17,300 17,714 696 414 4.19 2.39
Polk County 13,602 13,643 13,903 41 260 0.30 1.91
Rhea County 24,235 24,344 25,270 109 926 0.45 3.80
Roane County 48,425 47,227 48,094 -1,198 867 -2.47 1.84
Sequatchie County 8,605 8,863 9,186 258 323 3.00 3.64
Total (16 counties) 1,076,284 1,117,210 1,150,350 40,934 33,140 3.80 2.97
Tennessee 4,591,000 4,877,000 5,024,000 286,000 147,000 6.23 3.01

Data Sources: U.S. Department of Commerce 1983, 1992a; TVA 1994d.
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The Site
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Figure 2.3 Per Capita Personal Income for Counties in the WBN Site Area Compared With
the State of Tennessee Average, 1989. Source: U.S. Department of Commerce 1992b
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The Site

Table 2.3 Personal Income Data, Counties Closest to the WBN Plant Relative to the
State of Tennessee, 1980 to 1990

1979 Per 1989 Per

Capita Capita 1979 Median 1989 Median Percent of Percent of
Income Income Household Household Families Below Families Below
(1989 (1989 Income Income (1989 Poverty Level, Poverty Level,

Location dollars) dollars) (1989 dollars) dollars) 1979 1989
Anderson County 11,934 13,182 27,478 26,496 11.3 11.5
Bledsoe County 7,677 8,053 18,137 18,250 21.4 16.3

v Blount County 11,177 12,674 25,719 25,575 10.4 10.0
Bradley County 10,176 11,768 25,027 25,678 11.0 11.3
Cumberland County 8,501 9,782 19,775 20,474 17.8 14.2
Hamilton County 11,761 13,619 26,805 26,523 10.2 10.2
Knox County 11,777 14,007 25,256 26,010 10.8 10.2
Loudon County 10,294 12,006 23,686 24,258 10.3 | 10.7
McMinn County 9,891 10,508 23,505 21,901 13.9 14.3
Meigs County 9,413 9,237 24,026 20,181 12.3 18.5
Monroe County 8,489 9,080 20,125 - 19,932 16.2 15.2
Morgan County 8,118 7,722 18,552 19,280 21.6 15.8
Polk County | 7,961 9,311 20,639 21,663 16.7 14.2.
Rhea County 8,736 9,333 21,387 19,915 15.6 15.8
Roane County 10,736 12,015 25,929 24,210 10.1 12.2
Sequatchie County 7,794 9,377 18,740 19,223 20.5 19.9
Tennessee 10,612 12,255 24,154 24,807 13.1 12.4

Data Sources: U.S. Department of Commerce 1983, 1992b, 1993
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The Site

Table 2.4 Minority Population Data, Counties Closest to the WBN Plant

1980 1990
Percent Percent Percent Percent

Location Non-White  Hispanic® Non-White  Hispanic®
Anderson County 5.04 0.69 5.33 0.56
B