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COVER SHEET
ENVIRONMENTAL IMPACT STATEMENT

WATTS BAR WASTE HEAT PARK
RHEA COUNTY, TENNESSEE

IDraft [X IFinal environmental impact statement prepared by
the Tennessee Valley Authority. For additional information contact:

Dr. Mohamed T. El-Ashry, Assistant or TVA's Citizen Action Office
Manager of Natural Resources Toll free
(Environment) 1-800-362-9250 (Tennessee)

Natural Resources Building 1-800-251-9242 (Other areas)
Norris, Tennessee 37828
(615) 632-6450

1. [X ]Administrative action [ ILegislative action

2. Lead Agency - Tennessee Valley Authority
Cooperating Agency - 'United States Army Corps of Engineers

3. Contingent upon availability of funds, TVA is proposing to promote
large-scale commercial waste heat utilization by constructing a waste
heat distribution system on a site adjacent to TVA's Watts Bar Nuclear
Plant in Rhea County, Tennessee. The distribution system would be
used to transport heated water (condenser circulating water) from the
nuclear plant to an agro-industrial park which would use the heated
water as an energy source and return the water to the plant for reuse
in the CCW system. An easement (contract) would be used to convey
the site to a park management organization which would be responsible
for developing and operating the waste heat park. Conditions would
be placed on the park to protect the health and safety of the public,
the environment, and other interests of the United States. Environ-
mental impacts associated with construction and operation of the waste
heat park include: (1) a change in land use, including altering ter-
restrial habitat; (2) minor impacts to floodplains and wetlands;
(3) potential socioeconomic, cultural, and aesthetic impacts; and
(4) potential discharge of pollutants to the air and water. Develop-
ment of the waste heat park would have fewer adverse impacts than
would be expected from similar developments utilizing conventional
heat sources.

4. Alternative sites for locating a waste heat facility and alternative
actions which would effectively demonstrate the waste heat park con-
cept are evaluated. This proposal was found to be the only practical
and reasonable alternative available.

5. The draft statement was sent to the Environmental Protection Agency
and made available to the public on October 20, 1980. The final
statement was sent to the Environmental Protection Agency and made
available to the public on .July 31, 1981 _

6. No action will be taken on this matter until 30 days after the notice
of availability for the final statement appears in the Federal Register.



EXECUTIVE SUMMARY

Introduction

TVA is considering granting a 400-acre easement at the Watts Bar

Nuclear Plant site to establish a waste heat park. A waste heat park is

an agricultural, aquacultural, and/or industrial area that uses power

plant waste heat to save energy and improve the commercial viability of
the park's businesses. The park is envisioned to include a number of
facilities in a spectrum of industrial classes. The easement would be
granted to a local public-oriented development organi .zation which would
be responsible for park operation and maintenance. Conditions would be

placed on park to protect the health and safety of the public, the
environment, and other interests of the United States. The purpose of
the Environmental Impact Statement (EIS) is to inform TVA decision
makers and the public of the significant environmental impacts and the
reasonable alternatives which would avoid or minimize adverse impacts or

enhance the quality of the environment. While this document must, to
fulfill its purpose, discuss all significant adverse impacts associated
with the proposed project; it should be emphasized that these impacts
are less than would be expected from similar development at this site or
elsewhere utilizing a conventional heat source. The use of coal, uranium,
or another fuel in lieu of waste heat would have significant impacts
associated with resource exploration, mining, transportation, energy
production, and waste management that are avoided through the use of
waste heat. The EIS will also serve to facilitate environmental review
of specific park applicants and aid park occupants in acquiring their
own permits by providing an assessment of the existing environment and
mitigative needs.

This EIS assesses the project alternatives, including the no-action
alternative (not granting the easement). Five candidate sites for the
facility are assessed in the EIS. The document evaluates 21 potential
Standard Industrial Classification code agricultural, aquacultural, or
industrial businesses that are believed to show promise for waste heat
applications. In addition to the evaluation of project alternatives, the
EIS provides a more detailed analysis of environmental effects should the
preferred Watts Bar alternative be implemented. The purpose of this treat-
ment is to facilitate the environmental review of and permitting processes
for potential park users.

Purpose and Need

The need to which TVA is responding is that of demonstrating the
feasibility of large-scale waste heat utilization.

TVA's statutory responsibilities include the generationi of electri-
cal power, flood control, navigation improvement on the Tennessee River,
and agricultural and industrial development in the seven State Tennessee
Valley region. As a regional resource agency, TVA is committed to
development of the resources in the Tennessee Valley region in a manner
that conserves and enhances the environment. TVA operates the Nation's
largest power system, supplying an ample amount of electric energy at



the lowest feasible cost. In meeting this objective, TVA conducts
research on new, economical ways to provide or use energy in a manner
consistent with this Nation's policy to protect and enhance the natural
environment. The proposed project is a step toward meeting these
obligations for the future.

The recent history of conventional energy supplies indicates that
they may be subject to supply interruptions, shortages, and rapid price
escalation. With the increasing cost of and rising demand for energy,
the Nation can no longer afford the wasteful consumption of resources.
A national energy effort, which includes major conservation measures,
the development of alternative energy sources, and the more efficient
u ise of existing resources, has been implemented.

TVA is considering a number of energy use proposals with an emphasis
on developing near-term technology to begin a substantive improvement in
energy-use patterns as soon as possible. This includes proposals for
substituting the use of coal in an environmentally acceptable fashion to

reduce industrial and commercial dependence on natural gas and petroleum,
reducing dependence of the transportation sector on petroleum, using
waste heat and energy discharged from steam-electric generating plants

or contained in municipal and industrial wastes, and developing energy

conversion technology and environmental controls. The waste heat park
concept, as proposed for demonstration at the Watts Bar site, is one

means of implementing energy use goals by utilizing what would otherwise
be a lost energy resource, thus conserving existing fuel supplies.

While the immediate benefit of this project would accrue to the TVA
region, ultimately this demonstration will assist in reducing this
Nation's need for costly and undependable foreign energy supplies.

From 50 to 65 percent of the raw fuel energy input for conventional
steam-electric generating plants is transferred to condenser circulating
water and discharged to the environment as high-volume, low-grade "waste

heat." It has been estimated that TVA's annual production of waste heat

in the 1990's may exceed 1.5 x 1015 Btu's. The utilization of even a

portion of the energy from waste heat would result in a corresponding
savings of existing fuel sources, thus providing a positive incentive

for development of waste heat use. Other factors within the TVA system,

including higher operating temperatures, increased plant sizes, and the

use of cooling towers in closed mode, contribute to the quality and

reliability of the waste heat source and provide additional incentives

for TVA to develop waste heat use.

TVA has been involved in waste heat research and development since

the late 1960's. In 1978 TVA1ifinitiated a 5-year research and development

study on waste heat use, the emphasis of which was to accelerate technology

development for transfer to commercial users for widespread application

at power plants. Efforts were focused on advancing a balance of multiple

waste heat uses--including agricultural, aquacultural, and industrial

,application--and devefloping power plant interface systems which could

adequately handle large-scale complexes of these multiple uses. Initial

r~esearch indicates that only through widespread application of large-



scale multiple use complexes can power plant waste heat become a signi-

ficant usable energy resource on a national basis.

In addition, large-scale multiple use complexes or "waste heat

parks" offer a variety of advantages over small-scale applications which

are conceived and dealt with individually as each new potential user

appears. Some of these advantages include:

1. Development and use of common service facilities (raw water,
sewers, waste disposal, roads, etc.);

2. Reduced individual user capital and operating costs for waste
heat supply and return system;

3. Planning for total needs of large multiple-use complexes
developed over time so first users do not adversely affect
those following; and

4. Opportunity to integrate waste heat applications to achieve
more efficient use of the waste heat.

Moreover, due to these advantages, a well-planned and staged large-scale
development should reduce individual user product cost.

TVA is proposing to convey a site of approximately 400 acres adjacent
to the Watts Bar Nuclear Plant to demonstrate commercial waste heat con-

cepts. An easement with, appropriate development restrictions would
convey the site to a park management organization for development.

In carrying out its responsibilities under the TVA Act, TVA follows
a policy designed to develop and enhance a quality environment. As a
result of this policy, TVA has long considered environmental matters in
its decisionmaking. Offices and divisions within TVA employ personnel
with a wide diversity of experience and academic training which enables

TVA to utilize a systematic, interdisciplinary approach to ensure the
integrated use of the natural and social sciences and the environmental
design arts in planning and decisionmaking. As a Federal agency, TVA is

subject to the requirements of the National Environmental Policy Act of
1969 (NEPA).

This statement discusses the environmental considerations relating
to the granting of easements for the Watts Bar Waste Heat Park consistent
with interests of the United States, including those identified by NEPA

and TVA's implementing procedures. In preparing this statement, TVA has

been particularly conscious of CEQ's guidance to avoid highly technical
and specialized analyses and data in the body of the statement. This
document is being sent to local, State, and Federal agencies.

This environmental impact statement generally evaluates the impacts

from potential users of waste heat at the Watts Bar site. When specific

uses are identified, they will be evaluated by TVA under NEPA and TVA's

implementing procedures. If necessary, conditions will be placed on

easement agreements to protect the health and safety of the public, the

environment, and other interests of the United States.



Alternatives

The environmental impacts associated with the construction and opera-
tion of a waste heat park, considering alternative sites and alternative
actions to demonstrate the waste heat park concept, have been evaluated
in this statement. Alternatives include no action, the development of a
waste heat park at an alternate site, alternative management schemes,
and the proposed action of granting an easement for the development of a
waste heat park at Watts Bar.

The implementation of the no-action alternative would result in the
temporary maintenance of the existing resources of the TVA-owned site
and the surrounding area, but would also result in the continued loss of
a potentially valuable energy resource. Locating the initial large-scale
demonstration of waste heat use at an alternate ~site would not appear to
reduce or offset significantly any of the environmental impacts anticipated
at Watts Bar, but could delay or limit the application of waste heat
concepts. Alternative management options--entities responsible for park

development and waste heat use demonstration, land conveyance methods,
management requirements, and pricing policies--exercised in a manner
other than that proposed could result in less than optimum utilization
of the waste heat resources through reduced local participation, fewer

sources of funding, and pricing that might discourage user participation
in a proof-of-concept venture. No environmental advantages could be
identified for any of the rejected options.

Granting an easement to a public park management organization for the

waste heat park development at Watts Bar was selected as the most practical

alternative based in part on site evaluation criteria which included sche-

dules, accessibility of piping, mode of cooling tower operation, operating

temperatures, minimal conflict with health and safety systems, availability
of suitable nearby land, local economic potential, adverse impacts which

could practicably be minimized, and local capability to form a park develop-

ment corporation. The easement would include appropriate conditions to

protect the health and safety of the public, the environment, and other
interests of the United States..

Affected Environment and Environmental Consequences - Alternatives

Sites evaluated and found most feasible as candidates for a large-

scale waste heat park demonstration are Bellefonte, Hartsville, Phipps

Bend, Watts Bar, and Yellow Creek Nuclear Plants. Major engineering and

environmental characteristics are summarized and evaluated; there would

not appear to be any environmental issues which would preclude park

development at any of the alternative sites.

Generic descriptions of park development and operations are presented

and evaluated. Services which probably would be provided for park users

regardless of the site selected or the entity sponsoring park development

include paved roads, railroad-access, utilities, landscaping, stormwater

runoff management, and a raw water supply. The potential for central

backup and heat augmentation systems is being investigated; conservative

assumptions on the location, fuel requirements, sizing, and materials



handling are used in evaluating the potential impacts of these systems.

Agricultural, aquacultiiral, and industrial uses suitable for waste heat

applications are described.

Impacts resulting from the no-action alternative would include

exercising other options for long-term land use changes, the loss of the

waste heat energy resource, and the continued or increased consumption

of existing fuel supplies. The no-action alternative would also increase

the total adverse environmental impacts by forcing industries to use

other energy sources with the much greater potential for environmental

effects associated with energy production and use from the associated

fuel cycle. Many impacts associated with the development of a waste

heat park at an alternative site would be similar regardless of location,

except that potential radiological impacts of boiling water reactors and

pressurized water reactors would differ slightly. Impacts that could

result from management schemes other than those proposed could result in

less than optimum utilization of the waste heat resources; no environ-

mental advantages could be identified for any of the rejected management

options.

Affected Environment and Environmental Consequences - Watts Bar Site

More detailed evaluations of the Watts Bar site and of site-specific

environmental impacts and mitigative measures are presented as appendices

to the EIS to assist regulatory agencies and potential park occupants in

licensing procedures. This document incorporates related studies under

the Endangered Species Act, the National Historic Preservation Act, and

other environmental review laws and executive orders. Studies indicate

that two species of endangered freshwater mussels and one endangered fish

species occur in the vicinity of the proposed site. One archaeological

site, 40R1164, within park boundaries has been determined by TVA to be

eligible for the National Register of Historic Places. Wetlands are pre-

sent on and adjacent to the site, and a significant portion of the proposed

park property lies below base floodplain elevation.

Potential construction impacts include loss of soil productivity,
fugitive dust emissions resulting from grading and clearing operations

and construction traffic, minor increases in combustion emissions from

construction vehicles, alteration of natural drainage patterns, increased

sediment loads in surface water bodies, temporary increases in nearby

community sound levels, alteration of terrestrial habitat, displacement

of wildlife, visual effects, and noncritical development in floodplain

and wetland areas.

Potential operational effects evaluated include a minor change in

the quality of the nuclear plant condenser circulating water; increased

SO2, particulate, and NO emissions; microclimate modifications; increased

withdrawal of surface wafer; possible thermal effects from discharges;

reduced flow from springs in the area; pumpage interference between

existing and new water supply wells; discharges to surface or ground

water sources; increased noise levels; increased population radiological

dose commitments due to an increased working force in proximity to the

nuclear plant; loss of open space; entrainment of larval fish; accidental



industrial spills; land use changes; operation of facilities in floodplain
or wetlands areas; and disturbance of cultural resources.

Mitigative measures which may reduce or minimize impacts include:
best management practices during construction to reduce soil erosion and
sedimentation potential, revegetating disturbed areas,' installing control
equipment on potential air pollution sources such as augmentation and
backup systems, treatment of discharges to receiving streams, disposal
of solid wastes in an approved sanitary landfill, implementation of
spill prevention control and countermeasures plans, the protection of
g .round water quality, revision of the Radiological Emergency Plan,
careful selection of facility locations, timing of activities, and
recovery or protection of cultural resources.

Some unavoidable adverse impacts would remain after application of

the planning and mitigative measures discussed above. However,' these
represent minor increases in impacts already created by nuclear plant
construction and operation.

Short-Term Uses vs Long-Term Productivity

The site to be developed is adjacent to an established waste heat
source. Successfully utilizing this source would contribute to the

immediate goal of demonstrating the feasibility of waste heat utilization
and to the long-term consequences of conserving fuel supplies, developing

otherwise wasted resources, and advancing related production and process

technologies.

One long-term, secondary benefit would be the expansion of employment

opportunities by providing additional jobs. Most of the jobs would be per-

manent, which would contribute long-term employment stability to the area.

Another gain would be the increased economic activity resulting from the
:increase in local incomes. The development of the waste heat park could

have some positive effect on the loss of area employment when the Watts
Bar Nuclear Plant is completed. However, because of the time 'lag between
plant completion and the staged development of the park, the sizeable pay

differential between the two types of jobs, and the difference in skill

demand, this effect should be minimal.

The area could be restored to other uses at the termination of the

waste heat park project, which represents a short-term commitment of

land use. The preclusion of other site uses associated with the nuclear

plant could be a long-term effect. Land occupied by expanded urban

areas or by transportation facilities would be considered a long-term

use. Productivity in relation to soils, vegetation, and wildlife habitat

would be altered but would be expected to be restored over the long

term. Disturbance of cultural resources, even with salvage, would

.represent an irreversible commitment, although present researchers would

have the benefit of information gained from material exposed during site

preparation.

The operation of the waste heat park should not result in significant

long-term environmental degradation. All effluents discharged to the air,

viii



water, and land will be in compliance with applicable regulatory require-

ments and within levels which are considered acceptable for the short-term

uses of the environment.

Irreversible and Irretrievable Commitments of Resources

Building materials would be committed for the construction of park

facilities, as well as for roads and buildings to accommodate the expected

trade growth. Energy, in the form of petroleum products and electricity,
would be consumed for development activities and for park operations.

Manpower would be committed to this project in lieu of utilizing the

work force elsewhere. From undisturbed areas, wildlife habitat, open

space, and some soil quantity and quality would be lost for the life of

the project. Cultural resources in areas designated for surface distur-

bance would be committed to destruction, protection, or salvage.

Conclusion

The successful demonstration of commercial waste heat utilization

will benefit the Tennessee Valley region and the Nation. The preferred

alternative, granting an easement for the development of a waste heat

park at Watts Bar, is the best available means of demonstrating large-

scale waste heat concepts. Implementing this action at the Watts Bar

site should facilitate the demonstration of waste heat technology and

should provide sufficient assurance that the park does not adversely

affect the nuclear plant. This document generally evaluates the impacts

and specifies constraints for a number of potential users of waste heat

that could be expected to locate at the Watts Bar facility. When specific

uses are identified, they will be evaluated by TVA under NEPA and TVA's

implementing procedures, and if necessary, conditions will be placed in

easements to ensure the protection of the health and safety of the

public, the environment, and other interests of the United States.

It is concluded that granting an easement to a park management

organization for the development of a waste heat park at Watts Bar is an

environmentally sound action, with fewer adverse impacts than would be

expected from similar development elsewhere utilizing conventional heat

sources. Development of the waste heat park at Watts Bar is the most

reasonable (perferred) alternative and should be implemented.
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1. PURPOSE AND NEED

The need to which TVA is responding, that of demonstrating the feasi-
bility of large-scale waste heat utilization, is described in this chapter.

1.1 ENERGY USE GOALS

The Tennessee Valley Authority (TVA) is a corporate agency of the
.United States created by the Tennessee Valley Authority Act of 1933 (48
Stat. 58, as amended, 16 U.S.C. H§ 831-831dd [1976; Supp. 111, 1979]).
TVA's statutory responsibilities include the generation of electrical
power, flood control, navigation improvement on the Tennessee River, and
agricultural and industrial development in the seven-State Tennessee
Valley region. As a regional resource agency, TVA is committed to devel-
opment of the resources in the Tennessee Valley region in a manner that
conserves and enhances the environment. TVA operates the Nation's largest
power system supplying an ample amount of electric energy at the lowest
feasible cost. In meeting this objective, TVA conducts research on new,
economical ways to provide or use energy in a manner consistent with this
Nation's policy to protect and enhance the natural environment. The pro-
posed project is a step toward meeting these obligations for the future.

The recent history of conventional energy supplies indicates that
they may be subject to supply interruptions, shortages, and rapid price
escalation. With the increasing cost of and rising demand for energy,
the nation can no longer afford the wasteful consumption of resources.
A national energy effort, which includes major conservation measures,
the development of alternative energy sources, and the more efficient
use of existing resources, has been implemented.

TVA is considering a number of energy use proposals with an emphasis
on developing near-term technology to begin a substantive improvement in
energy use patterns as soon as possible. This includes proposals for sub-
stituting the use of coal in an environmentally acceptable fashion to
reduce industrial and commercial dependence on natural gas and petroleum,
reducing dependence of the transportation sector on petroleum, using waste
heat and energy discharged from steam-electric generating plants or con-
tained in municipal and industrial wastes, and developing energy conversion
technology and environmental controls. The waste heat park concept, as
proposed for demonstration at the Watts Bar site, is one means of implement-
ing energy use goals by utilizing what would otherwise be a lost energy
resource, thus conserving existing fuel supplies.



1.2 WASTE HEAT UTILIZATION

From 50 to 65 percent of the raw fuel energy input for conventional
steam-electric generating plants is transferred to condenser circulating
water and discharged to the environment as high-volume low-grade "iwaste
heat." It has been estimated that TVA's annual production of waste heat
in the 1990's may exceed 1.5 x 1015 Btu's. The utilization of even a
portion of the energy from waste heat would result in a corresponding
savings of existing fuel sources, thus providing a positive incentive
for development of waste heat use. Other factors within the TVA system,
including higher operating temperatures, increased plant sizes, and the
use of cooling towers in closed mode, contribute to the quality and
reliability of the waste heat source and provide additional incentives
for TVA to develop waste heat use.

TVA has been involved in waste heat research and development since
the late 1960's. In 1978, TVA initiated a 5-year research and development
study on waste heat use, the emphasis of which was to accelerate
technology development for transfer to commercial users for widespread
application at power plants. Efforts were focused on advancing a bal-

ance of multiple waste heat uses--including agricultural, aquacultural,
and industrial applications--and developing power plant interface systems
which could adequately handle large-scale complexes of these multiple
uses. Initial research indicates that only through widespread application

of large-scale multiple use complexes can power plant waste heat become a

significant useable energy resource on a national basis.

In addition, large-scale multiple use complexes or "waste heat parks"

offer a variety of advantages over small-scale applications which are

conceived and dealt with individually as each new potential user appears.

Some of these advantages include:

1. development and use of common service facilities (raw water,

sewers, waste disposal, roads, etc.);

2. reduced individual user capital and operating costs for waste
heat supply and return system;

3. planning for total needs of large multiple use complex

developed over time-so first users do not adversely affect

those following; and

4. opportunity to integrate waste heat applications to achieve

more efficient use of the waste heat.
1

.Moreover, due to these advantages, a well-planned and staged large-scale

,development should reduce individual user product cost.



TVA is proposing to make available a site of approximately 400 acres

adjacent to the Watts Bar Nuclear Plant to demonstrate commercial waste

heat concepts. When fully developed the waste heat park would use approxi-

mately 12 percent of the total waste heat produced by the 2-unit nuclear

planL. An easement with appropriate development conditions would be granted

under provisions of Public Law No. 87-852 (40 U.S.C. §§ 319-319c [1976])

for the use of the site.

1.2 REFERENCES

1. Tennessee Valley Authority. Watts Bar Waste Heat Park Feasibility
Analysis. January 1979.



1.3 ENVIRONMENTAL POLICY

In carrying out its responsibiliti 'es under the TVA Act, TVA follows
a policy designed to develop and enhance a quality environment. As a
result of this policy, TVA has long considered environmental matters in
its decisionmaking. Offices and divisions within TVA employ personnel
with a wide diversity of experience and academic training which enables,
TVA to utilize a systematic, interdisciplinary approach to ensure the
integrated use of the natural and social sciences and the environmental
design arts in planning and decisionmaking. As a Federal agency, TVA is
subject to the requirements of the National Environmental Policy Act of
1969 (NEPA)., 42 U.S.C. §§ 4321 et seq. (1976), which became effective on
January 1, 1970.

This statement discusses the environmental considerations relating
to the granting,,of easements. for the Watts Bar Waste Heat Park consistent
with Section.102,(2)-(C) of NEPA,- the C~ouncil on Environmental Quality (CEQ)
NEPA implementing procedures,(40 CFýR Parts 1500-1508), and TVA's procedures
for implementing NEPA (45 FR 54, 511-15). In preparing this statement,
TVA has been particularly conscious of CEQ's guidance to avoid highly
technical and specialized analyses and data in the body of the statement.
While this EIS must, to fulfill its purpose, evaluate all significant
adverse impacts associated with-the proposed project, it should be
emphasized that these impacts are less than would be expected from similar
development at this site or elsewhere utilizing a conventional heat source.
The overall environmental effects of energy conversion and use from a
conventional fuel cycle would include effects from exploration, mining,
transportation, energy conversion, and waste management. This document
is being sent to local, State, and Federal agencies and is available to
the public.

This environmental impact statement generally evaluates the impacts
from potential users of waste-he 'at at the Watts Bar site. When specific
uses are identified, they will be assessed by TVA under NEPA and TVA's
implementing procedures, and if necessary, conditions will be placed in
easements to ensure the protection of the health and safety of, the public,
the environment, and other interests of the United States.



2. ALTERNATIVES

This chapter discusses alternative actions) including the proposed
action (granting an easement) and the no-action alternative, which are
available to TVA in meeting its statutory responsibilities and in imple-
menting national energy use goals by demonstrating waste heat utilization
concepts.

2.1, NO ACTION

Exercising this alternative would result in no change in the status
of the property adjacent to Watts Bar Nuclear Plant. TVA would retain
title to the approximately 400-acre site and would not demonstrate com-
mercial waste heat concepts at this time. Because there is recognized
economic potential for the geographic area, it may be feasible for a
multiple-use complex, similar to the one proposed but utilizing conven-
tional energy sources, to be developed near the proposed site. A park
using conventional energy sources would generate about the same impacts
as those assessed in Appendix B, in addition to increasing the consumption
of existing energy forms and associated impacts.

TVA is pursuing several different new technologies such as solar
and biomass conversion. These are still in the formulative stages. TVA
is proceeding with conservation and load management measures which should
reduce overall power needs in the region. Long-term projections indicate
that these measures alone cannot be used to fulfill the system's require-
ments. Rather, a mix of conservation, conventional power generation,
and new technology-based generation will likely be needed to meet future
load growth. Waste heat is one of the Valley's and the Nation's abundant,
but as yet untapped, resources that can be utilized to help meet tomorrow's
energy requirements.

Failure to take action would result in the maintenance, at least
temporarily, of the existing environmental resources of the TVA-owned
site and the surrounding area. However, other land-use options for this
site may be evaluated by TVA which could result in a change in the site's
present condition. No action on the proposal would also result in the
waste of a potentially valuable energy resource. The opportunity to
develop waste heat utilization techniques would be lost or delayed to the
detriment of the region and the nation.

In light of this, it is not reasonable to ignore or delay develop-
ment of a potentially significant energy source. Consequently, the
no-action alternative must be rejected.



2.2 WASTE HEAT PARKS AT OTHER TVA POWER PLANTS

Waste heat parks similar to the one proposed in this statement could
be located at other TVA power plants. Site development potential would
depend on such factors as mode of cooling system operation, availability
of suitable land, accessibility of tie-in piping, operating temperatures,
availability of flow, size and number of generating units, compatibility
with health- and safety-related systems and with other uses of the site,
economic potential for the area, and plant operation (start-up) schedules.
The application of these types of criteria to plants within the TVA system
and the descriptions of existing environments of suitable sites are
presented in Chapter 3.

In general, the acceptability and economic feasibility of waste heat
uses will vary from site to site. The three areas of waste heat appli-
cation that appear to be feasible for any site that might be chosen are
agriculture, aquaculture, and industrial uses. Descriptions of these
applications and a generic assessment of their impacts are provided in
Chapter 4.

From initial evaluations, all the sites appear to be generally accept-
able and comparable from an environmental standpoint; therefore, locating
a waste heat park at an alternate site would not appear to reduce or offset
to a significant degree any of-the environmental impacts addressed in
Chapter 4 and Appendix B. Waste heat park development must be coordinated
with plant operation schedules, health and safety systems, and alternative
land uses at other plants to avoid impacts. The selection of a site with
less than optimum potential for the demonstration of waste heat use would
not result in the fullest utilization of waste heat technology. The Watts
Bar site was chosen as the only practical site for the initial demonstration
of a waste heat park, according to the criteria listed in Section 2.4.
Environmental impacts, including the minimal floodplain and wetland effects,
would be similar at alternative sites (see Table 4.3-1).

Based on all factors, TVA concludes that a site other than Watts
Bar could delay or limit the application of waste heat concepts, and no
significant countervailing benefit has been identified with such a delay.
Consequently, location at other TVA plant sites is not deemed to be the
perferred alternative.

No non-Federally owned sources of conventional steam-electric power
plant waste heat are available in the Tennessee Valley to support such a
waste heat park.



2.3 ALTERNATIVE MANAGEMENT SCHEMES

* One alternative is to have the interfacing system between the plant
and the waste heat park installed by TVA, but total responsibility for
the demonstration of waste heat technology and for park development assumed
by a private profit-making organization. Such development could result
in fewer opportunities for local participation than would be possible if
TVA took an active role in park planning and development. Furthermore,
it is doubtful that sufficient private capital could be amassed for this
"1proof-of-concept" project, and the possibility of attracting capital
from alternate sources such as State, regional, or Federal agencies would
be reduced. Moreover, the stringent contractual arrangements required
to assure that the waste heat park would not have an adverse impact on
the generating plant while assuring that the waste heat park concept was
successfully demonstrated might also, as a practical matter, eliminate
any interest by private concerns. Because of these potentially negative
features, conditions would be less than optimum for the successful large-
scale demonstration of waste heat utilization by a private profit-making
organization, and this alternative was rejected.

The overriding general requirement will be to reserve to TVA suf-
ficient legal authority to assure that the waste heat park does not have
an adverse impact upon the nuclear plant and to assure a successful
demonstration of the waste heat park concept. These dual requirements
can be accomplished by providing TVA with (1) final review authority over
such important decisions as selecting occupants for the park, (2) the
right of prior review and approval of the intermediary's contracts, and
(3) placing appropriate conditions in any instruments used to convey
landrights.

Two cost-based methods can be applied to establish the price of waste
heat: the value-of-service concept, considering the cost of competitive
or alternative energy sources, and the cost-of-service concept, in which
the price is determined by the actual cost of supplying the waste heat
to the user. Because the lack of a current market for waste heat would
require the establishment of an arbitrary value for the waste heat, the
application of the value-of-service approach may not be as desirable as
the cost-of-service concept for the method to set the waste heat rates.
Pricing units would most likely be measured in gallons of water. Pricing
the energy on the basis of water flow would provide an incentive for
extraction of energy as well as simplifying measurement of product usage.
Other considerations in determining the pricing policy would be capital
investment, operation and maintenance costs, and electricity charges for
the distribution system incurred by TVA. These charges would be trans-
ferred to the intermediary group who would, in turn, pass them on to
individual users, along with charges for site development.



2.4 GRANTING AN EASEMENT FOR A WASTE HEAT PARK AT WATTS BAR

This alternative was chosen as the most practical and reas ,onable one
available to demonstrate and evaluate waste heat as an energy resource
in a timely fashion based on the following criteria:

A. Time schedule for Watts Bar startup coincides with a 'near-term
time schedule for commercial waste heat use.

B. The plant has easily accessible tie-in piping and has
substantial available flow.

C. The plant has full-time closed-loop cooling tower operation.

D. The temperatures available are less subject to variation and

are among the highest in the TVA system.

E. There are no identifiable conflicts with nuclear safety-related

systems.

F. Land suitable for waste heat uses is located nearby and is

owned by TVA.

G. There is recognized economic potential in the local communities.

H. Commercial parties have already expressed an interest in the
waste heat at this site.

I. The adverse environmental impacts associated with this proposal
can be minimized.

J. County government structure is compatible with the creation of
a park development corporation.

K. Granting the easement would allow TVA to retain appropriate
authority to ensure the successful demonstration of commercial
waste heat concepts with proper regard given to safety, health,
and environmental matters.

The basis for proposing the preferred alternative is summarized in
Table 2.4-1. The waste heat uses described in Section 4.2 (agriculture,
aquaculture, and industry) are feasible at this location. A summary
evaluation of the impacts of this preferred alternative is presented in
Section 4.3.4. A detailed evaluation of this proposal is presented in
Appendices A and B.



TABLE 2.4-1

The basis for proposing the preferred alternative, which is a combination of several options, is summarized below:

* -, - - 4-..~ -- -

A~lterniative vnaý iavnae

Maintenance of existing
resources and options for
future site uses.

(2) Alternate Sites
(A) Existing fossil-fired

plants (except Paradise)

(B) Browns Ferry

.c (C) Sequoyah

Loss or delay of utilization of waste heat.I
conventional industrial park would increase
consumption of existing fuels.

Wrong mode of cooling system operation;,lower
temperatures and flows; extended shutdown
required to install waste heat systems.

No full-time, closed-cycle cooling system
operation; shutdown required.

Same as Browns Ferry.

(D) Paradise

(E) Bellefonte

(F) Hartsville

Capable of supporting a waste
heat park.

Capable of supporting a waste
heat park.

Only one unit with closed-cycle operation;
shutdown required; lack of suitable land; site
use conflicts.

Commercial operation is three years later than

Watts Bar. Park development could limit plant

expansion. Cumulative entrainment could be a

problem to fisheries. Additional evaluation
would be required to determine extent of cultural
resources.

Less accessible tie-in piping, later commercial

operation, lower temperatures. Park development
could limit plant expansion. Open-system use of

CCW could concentrate chemicals present in Cumber-

land River. Additional evaluation would be

required to determine extent of cultural resources

(1) No action



AltrnaiveAdvantages Disadvantages

(G) Phipps Bend

(H4) Watts Bar

(I) Yellow Creek

Capable of supporting a waste
heat park.

Capable of supporting a
waste heat park; higher tem-
peratures; near-term start-
up schedule.

Capable of supporting a
waste heat park.

Questionable land availability; lower tempera-
tures; later schedule. Park development could
limit plant expansion. Lack of sufficient water
volumes could necessitate additional treatment of
chemical discharges. Additional involvement of
SHPO and ACHP would be required to evaluate
impacts to sites nominated to National Register.

Park development could limit plant expansion.
Pumping wells for waste heat park supply could
decrease flows of springs feeding Yellow Creek
impoundment. Low dissolved oxygen levels may
necessitate additional treatment of discharges.
Mitigative measures for any impacts to springs
would be needed. Additional involvement of SUPO
and ACHP would be required.

Lower temperatures, commercial operation is six
years later than Watts Bar. Park development
could limit plant expansion. Cumulative entrain-
ment would be primary concern to fisheries.

(3) Alternate Management
(A) TVA sponsorship Could sell waste heat through

a not-for-profit industrial
development corporation. This
would enhance local participation
and could improve the possibility
of attracting capital from
alternate sources.

(B) Private sponsorship Could result in fewer opportunities for local
participation. Assurance that the waste heat
park would not adversely impact the nuclear
plant and assuring waste heat concepts were
successfully demonstrated may eliminate
interest by private concerns.

0

Alternative



Alternative Advantages Disadvantages

Would restrict the use of the
land to a waste heat park devel-
opment, retain TVA restrictions
regarding floodplain development
and the right to flood, ensure
the protection of the health
and safety of the public, the
environment, and other interests
of the United States.

(D) Other conveyance method

(E) General management
requirements

(F) Cost-of-service
pricing

A fee simple interest or a lease would be
too inflexible.

Provides TVA with final review
authority over such important
decisions as selecting occupants
for the park, the right of prior
review and approval of the inter-
mediary's contracts, and placing
appropriate conditions in any
instruments used to convey
landrights.

Price would be determined by
the actual cost of supplying
waste heat to the user. Pricing
the energy on the basis of water
flow would provide an incentive
for extraction of energy as well
as simplifying measurement of
product usage.

(G) Value-of-service
pricing

Would have to consider the cost of competive
or alternative energy sources. Lack of a cur-
rent market for waste heat would require the
establishment of an arbitrary value for waste
heat.

(C) Easement

Advantages DisadvantagesAlternative



3. AFFECTED ENVIRONMENT - ALTERNATE SITES

This chapter summarizes the physical, biological, and cultural features

of alternative sites considered.

3.1 SITE EVALUATION CRITERIA

Criteria for selecting a site for the near-term, large-scale demon-

stration of waste heat technology include:

1. mode of cooling system operation, with full-time, closed-cycle

operation preferable so that the water used as the waste heat

source is subjected as little as possible to the ambient thermal

conditions of a surface water body;

2. suitable land, with no preclusive environmental conditions,

available adjacent to the waste heat producer;

3. accessible tie-in piping to minimize any conflicts with health

and safety systems or plant operations caused by the installa-

tion of piping to the waste heat park;

4. increased temperature rises in the main condenser, with higher

condenser circulating water temperatures resulting in more heat

available for use in a waste heat park;

5. availability of flow;

6. multiple unit operation to provide an adequate supply of waste

heat and to decrease the potential for a loss of supply due to

a plant outage;

7. minimal conflicts with~health- and safety-related systems and

with current or projected uses of the site such as plant

expansion;

8. sufficient economic po~tential in the area to support a

multiple-use complex as visualized for a waste heat park; and

9. start-up schedule which would not delay the demonstration of a

waste heat park or whi~ch would not result in unwarranted shut-

down of an operating plant if the demonstration of an unproven

technology was unsuccessful.

Generating plants which-did not meet the initial criteria were 
Browns

Ferry and.Sequoyah Nuclear Plants and all existing fossil-fired plants,

with the exception of Paradise Unit 3. The Paradise plant was excluded

from further study~because it had only one umnit with closed-cycle coolifig,

it. was already in opera~tion. and would require shutdown to install 
the

waste heat distribution system,,suitable nearby land was lacking, and



Statement - Hartsville

ement - Yellow

the potential existed for limiting other uses of the site, such as plant
facility expansion. However, although these sites did not exhibit charac-
teristics necessary for the optimum demonstration of a waste heat park,
they have not been precluded from future development of suitable waste
heat applications.

The following sites conformed to sufficient criteria to be con-
sidered suitable candidates for the location of a waste heat park:

Bellefonte
Hartsville
Phipps Bend
Watts Bar
Yellow Creek

The evaluation of criteria for waste heat park development, as applied to
these locations, are presented in Table 3.1-1. Descriptions of the exist-
ing environments of these sites are summarized in Section 3.2 and are
presented in detail in individual environmental statements.1-5 Impacts
associated with the development of a waste heat park at alternative loca-
tions are presented in Chapter 4. These projected impacts are based on
the assumption that a waste heat park would be developed inside existing
reservation boundaries. Impacts anticipated at the Watts Bar site are
presented in Appendix B.

3.1 REFERENCES

I . Tennessee Valley Authority. Final Environmental Statement -
Bellefonte Nuclear Plant Units 1 and 2. May 24, 1974.

2. Tennessee Valley Authority. Final Environmental
Nuclear Plants. May 23, 1975.

3. Tennessee Valley Authority. Final Environmental
Bend Nuclear Plant Units I and 2. September 17,

4. Tennessee Valley Authority. Final Environmental
Nuclear Plant Units 1 and 2. November 9, 1972.

Statement
1976.

- Phipps

Statement - Watts Bar

5. Tennessee Valley Authority. Final Environmental Stat
Creek Nuclear Plant Units I and 2. January 30, 1978.



TABLE 3.1-1

APPLICATION OF WASTE HEAT PARK DEVELOPMENT CRITERIA

Bellefonte

Type of Cooling
System

Suitable Land Within
Reservation Boundary

Accessibility of'
Piping

Condenser Temperature
Increases

Number of Units

Compatability with

Site Uses

Area Economic

Potential

*Projected Commercial
Operation

Closed
cycle

Available

Easily
Accessible

35.2 0F

Favorable

Favorable

6/84
3/85

Hartsville

Closed
cycle

Available

Les~s
Accessible

32 0F

Favorable

Favorable

7/87,4/88
4/95ý,4/96

Phipps
Bend

Closed
cycle

able

Accessible

32 0F

Favorable

Favorable

2/88
4/94

Watts
Bar

Closed
cycle

Available

Easily
Accessible

3 8OF

Favorable

Favorable

3/82
9 /82

Yellow
Creek

Closed
cycle

Available

Accessible

34. 5 OF

Favorable

Favorable

7/86
4/93

*Earliest possible dates as stated in NRC Status Report 1/81.



3.2 SITE CHARACTERISTICS

Locations of the sites found most feasible as candidates for a large-

scale waste heat park demonstration (Bellefonte, Hartsville, Phipps Bend,*

Watts Bar, and Yellow Creek-k) are shown in Figure 3.2-1.

From initial evaluations, all the sites appear to be capable of sup-

porting a waste heat park and to be generally acceptable from an environ-

mental standpoint. Major engineering and environmental characteristics

at each of the alternative sites, which determine the site's ability to

support a waste heat park, are summarized in Table 3.2-1. As indicated

in the table and as further evaluated in Chapter 4, there would not appear

to be any environmental issues which would preclude park development.

*Deferred nuclear units at Phipps Bend and Yellow Creek may impact the
,desirability of those sites for waste heat part development in the near

future.



TABLE 3.2-1. SUM14ARY OF SITE CHARACTERISTICS

Yellow Creek

Mississippi

Phipps Bend

Tennessee

Watts Bar

Tennessee

Hartsville

Tennessee

Bellefonte

Alabama

Location

State

Rhea

826 (2040)

Tishomingo

457 (1130)

Smith, Trousdale

788 (1947)

Hawkins

514 (1270)

Jackson

658 (1625)

County

Land Area, ha (acres)

Land Use

See Bellefonte

Watts Bar Resort
is located to the
north of the site

See Bellefonte

See Bellefonte

See Hartsville

See Bellefonte

No important recrea-
tional facilities
exist in vicinity
of the site

See Bellefonte

See Hartsville

No active agricul-
tural production
because use of the
site is committed
to the generating
plant

A recreation area
is proposed for
Shipp Chapel
Peninsula

The site is being
evaluated for
plant expansion

For structures
requiring rock
foundations, a
normal amount of
excavation may be
necessary. No
mineral resources
of commercial
value have been
identified at the
site.

Soils are suitable
for engineering and
agronomic uses.

Agriculture

Recreation

See Bellefonte See Bellefonte
Other

Engineering Considerations

Geology
Geologic conditions See Bellefonte
are suitable, No
mineral resources
have been
identified.

For structures
requiring rock
foundations, a
greater than nor-
mal amount of
excavation may be
necessary. No
mineral resources
of commercial value
have been identified
at the site.

Fewer uses available
than at other sites,
but still suitable
for park development.

Foundation treatment
may be required for
any structures with
rock foundations.
There are no con-
flicts with mineral
resources.

See BellefonteSee BellefonteSee BellefonteSoils
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TABLE 3.2-1. SUMMlARY OF SITE CHARACTERISTICS (Continued)

Hydrology

Water Availability

Floodplain Elevations
1%4 chance flood
0.2% chance flood
Structure profile

Water Quality

Ecology

Terrestrial

Aquatic (Waterfowl)

(Fisheries)

(Nonfisheries)

Bellefonte

A ground water
source of up to
1000 gpm can proba-
bly be developed
within 2 miles of
the site; surface
water source is
adequate

601
602
606

Existing conditions
should not limit
uses of the site but
may restrict park
discharges or open-
system use of CCW

Several terrestrial
vertebrate "species
of special concern"
have been reported
in site vicinity

Town Creek embayment
adjacent to site,
provides habitat
for wetland wildlife

Town Creek is a good
spawning and nursery
area for fish

No sensitive species
identified

Hartsville

Insufficient ground
water supplies would
necessitate use of
surface water source

468.5
474

Concentration of
chemicals in Cumber-
land River
may present some
use and discharge
limitations

Several species in
site vicinity are
listed as sensitive
by State of
Tennessee

Dixon Creek provides
habitat for wetland
wildlife resources

A limited mixing
zone is available
in the river

Endangered species
of mussel is present
in site vicinity

Phipps Bend

Adequate surface
water supplies
can be developed,
but ground water
sources may be
insufficient

1120, 1113.5
1123, 1117

Chemical concentra-
tions in Holston
River and Cherokee
Reservoir may pre-
sent some use and
discharge
limitations

Two State-listed
threatened species
have been reported
from the site

The site provides
habitat for wood
duck production;

A very limited
mixing zone and
severe raw water
intake constraints
exist

A minimal mixing
zone exists; no
sensitive species
have been
identi fied

Watts Bar

See Bellefonte

697
701
708

Dissolved oxygen
levels may present
some use and strin-
gent discharge
limitations for
sources of oxygen-
demanding pollutants

Sensitive species
have been identi-
fied in the imme-
diate vicinity,
i.e., bald eagle,
osprey, and
sandhill crane

Yellow Creek Wild-
life Management
Area is adjacent
to this site

Migratory spawning
species are pre-
sent; limited dis-
solved oxygen
resources

Two endangered mus-
sel species are
present in site
vicinity

Yellow Creek

See Bellefonte

420 (preliminary)
422 (preliminary)
423

See Bellefonte

No sensitive
species have been
identified on the
site or in the
immediate vicinity

Yellow Creek embay-
ment supports exten-
sive waterfowl use

Yellow Creek is a
productive fisheries
spawning and nursing
a rea

See Bellefonte



TABLE 3.2-<1. SUMMARY OF SITE CHARACTERISTICS (Continued)

Wetlands

Air Quality

Radiological Considerations

Cultural Resources

Socioeconomics

Access

Bellefonte

Two wetlands areas,
one unique to the
region, are found
within reservation
boundaries

PSD Class II, with
possible limited
increment availabil-
ity; proximity to
high terrain and
nonattainment area
could be a problem
for large sources

Assumiing similar
conditions, doses
from Bellefonte's
PWR units should be
less than'thfose
from BWR (see dis-
cussion in Section
4.3.2)

Historic preserva-
tion and clearance
conflicts appear to
be minimal

A sufficient socio-
economic base exists
to support park con-
struction and
operation

Highway, rail, and
barge access are
available

Hartsville Phipps Bend

One wetlands area,
a mud flat, exists
on site

Near nonattainment
area for 03, with
possible limited
increment availabilit)
anticipated

BWR units at this
site would result-in
slightly higher popu-
lation doses than
similar PWR units
(see Section 4.3.2)

Ongoing historic
preservation and
clearance proceed-
ings may be compli-
cated by park
development

See Bellefonte

Rail access may
not be available

One emergent wet-
lands area, created
by construction
activities, is
located at this stie

See Bellefonte

See Hartsville

Several sites eligi-
ble for the National
Register are within
reservation
boundaries

See Bellefonte

There are no barge
facilities

-Watts Bar .Yellow Creek

Thre~e scrub/shrub
wetlands areas have
been identified

PSD Class II, coal-
fired steam plant
modeling may indi-
cate no increment
availability;
proximity to high
terrain is potential
problem

See Bellefonte

One site within
reservation boun-
daries appears to
be eligible for
National Register
nomination

See Bellefonte

See Bellefonte

None within site
boundaries

PSD Class II, with
full increment
availability
anticipated

See Bellefonte

All significant cul-
tural resources have
been recovered and
removed from the site

See Bellefonte

See Bellefonte

L 4 V.
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4. ENVIRONMENTAL CONSEQUENCES ALTERNATIVES

General descriptions of park development and operations 'are presented
in Sections 4.1 and 4.2. A summary evaluation of the effects of these
actions on the alternatives under consideration is presented in Section 4.3.

4.1 GENERAL WASTE HEAT PARK CHARACTERISTICS

It is anticipated that the following services would be provided for
park users regardless of which site is selected or who sponsors the
development of the park:

1. Paved roads

2. Railroad spur

3. Potable water supply, preferably from a ground water source

4. Wastewater treatment for sanitary and some amenable industrial

wastes, possibly using a biological recycling system

5. Electricity

6. Landscaping of open areas

7. Stormwater runoff management

8. Raw water supply, approximately 170,000 1/mmn (45,000 gpm)

The feasibility of providing central back-up and heat augmentation
systems, as an alternative to individual units for each park user, is
being evaluated. For assessment purposes, it is conservatively assumed
that central systems would be provided and operated by the park management
organization. Siting considerations for these systems would include acces-
sibility to waste heat piping and proximity to users most likely to need
augmentation or back-up capabilities. Two coal-fired facilities would be
used as back-up units for operation during a plant outage. The initial
unit would provide 95,000 1/mmn (25,000 gpm) of heated water and would
consume about 7.2 t (8 tons) of coal per hour of operation. A 30-day coal
stockpile, covering 1.6 ha (4 acres), would be maintained. The second
back-up system would have a 284,000 1/mmn (75,000 gpm) capacity, with a
coal consumption rate of approximately 20 t (22 tons) per hour. The 30-
day stockpile would occupy about 5 ha (12 acres). Ash handling, utilizing
mechanical collection, temporary onsite storage, and shipment to an offsite
disposal area, would probably be used.

The augmentation system would increase the waste heat temperature
from its average of 440C (112 0F) to a range of 60'-930C (1400-2001F) for
use in industrial processes. The 90,000,000 Btu unit would consume
about 3.6 t (4 tons) of coal/hour. It is expected that a 30-day coal



stockpile, occupying about 0.8 ha (2 acres), would be maintained; and ash
handling, similar to that for the backup system, would be used. Alterna-
tives to onsite central systems include using nearby steam plant coal
pile and ash storage, other fuels such as gas or fuel oil, alternate sizes,
and alternate locations.

TVA probably would sell the waste heat through public-oriented inter-
mediaries (park management) rather than assume full responsibility at the
waste heat source for park operation. The intermediary would be structured
as a general not-for-profit corporation and/or an Industrial Development
Corporation (IDG). This would allow citizens of the county to participate
as members of the board of directors. IDG directors would be elected by
the county government and would be qualified electors of and taxpayers in
that county. Use of a public-oriented group should enhance local partici-
pation in the project and could improve the possibility of attracting
capital from alternate sources.

The intermediary would be responsible for park development and opera-
tion, including obtaining necessary permits for park facilities such as
a central wastewater treatment plant and augmentation and back-up systems,
if utilized. Individual industries would obtain their own discharge permits
and be responsible for their own fire protection and security, unless other
arrangements can be made with the county.



4.2 WASTE HEAT APPLICATIONS

The waste heat park currently envisioned would probably include a
"Mix" of industries. This section describes some typical industries which

could be anticipated to locate at a waste heat park. It is not the intent

of this document to describe all potential industries suitable for location

at a waste heat park or to predetermine the mix of industries that may

wish to locate there. As industries express desire to locate at the park,
they will be evaluated by TVA under NEPA and TVA's implementing procedures,

and if necessary, conditions will be placed on easement agreements to

protect the health and safety of the public, the environment, and other

interests of the United States. The descriptions in this section present

evaluations that assume compliance by the occupants with common industrial

practices and existing laws and regulations. Industries proposing to

locate at the park will be responsible for meeting at a minimum all appli-

cable environm .ental regulations and standards. Interest to date in the

waste heat park has been expressed by greenhouses, tanning, and ethanol

industries.

4.2.1 Agricultural Applications

4.2.1.1 Greenhouses and Soil Warming

The following estimates have been prepared for a typical greenhouse

or soil warming area.

Physical Facilities--Approximately 20-40 ha (50-100 acres) of green-

houses could be eventually built, with 2-8 ha (5-20 acres) being construc-

ted within 5 years after a park opens. The two types of greenhouses would

be those using a soil or pot culture and those using a hydroponic produc-

tion system. Greenhouse structures would be aluminum- or steel-framed

and would be glazed with polyethlene, fiberglass or glass. Approximately

1160 M2 of service building area would be needed per hectare (5000 ft 2/acre)

of greenhouse. Service buildings would be primarily prefabricated open-span

steel buildings with concrete floors. Approximately the same amount of

total land area would be needed for access roads, service buildings, and

outside storage areas as that required for greenhouses.

Approximately 20 percent of the total greenhouse acreage is expected

to use some form of hydroponic production system and would require a lagoon

to hold excess nutrient solution. A lagoon with 344 m 2 surface area would

be sufficient to accommodate discharges from 1 ha of greenhouses (1500 ft2

of lagoon/acre of greenhouse). N4o storage area for hazardous materials

would be needed. Approved pesticides would be stored in a locked storage

room in the greenhouse service buildings in compliance with applicable

regulations.

Approximately 10 ha (25 acres) of land may be used for a proof-of-

concept demonstration of open field soil warming with waste heat. A 465

m 2 (5000 ft2) metal storage building would be sufficient to store equip-

ment and supplies for this demonstration project. The soil warming grid

would consist of 2.54 cm (1 in.) PVC pipe buried approximately 46 cm (18

in.) deep and spaced on 46 cm (18 in.) centers over the 10 ha (25 acre)

field.



Work Force--The manpower requirements for construction would vary
considerably, depending upon the type of greenhouse used (glass, fiber-
glass, or double polyethylene) and the crops to be produced. Five to
eight men could erect 0.4 ha (1 acre) of greenhouses in six months.
Operating labor would vary considerably by crop. Six to ten full-time
employees plus three to five additional peak season workers should be
sufficient for 0.4 ha (I acre) of most crops.

Operating Procedures--Only pesticides approved by the.Environimental
Protection Agency (EPA) would be used. Common insecticides and fungicides
approved for greenhouse use are listed in Table 4.2-1. Fungicides and
insecticides would normally be applied at 7- to 14-day intervals. The
specific fungicide and/or insecticide used at each application would be
dependent upon the crop, pest and label instruction. If individual back-
up heating systems are used, the fuel storage capacity required would be
about 7570 1 (2000 gal) of LP gas or fuel oil per 0.4 ha (1 acre). Soil
warming areas would require two to four cultivations each year. There
should be no odor problems associated with greenhouses or soil warming.
Fertilizer applications at the rate of about 168 kg nitrogen, 112 kg
phosphorus, 112 kg potassium per ha (150 lb N, 100 lb P, 100 lb K per
acre) would be made to the soil warming area annually. There would be no
excessive noise or extensive use of ground water associated with these
uses.

Approximately 10 ha (25 acres) of greenhouses are expected to use
direct contact (evaporative pad) heat exchangers. The remainder will use
dry-type heat exchangers. Approximately 4670 I/min (500 gpm/acre) of con-
denser circulating water (CCW) would be used per hectare of greenhouse.
The only effect these exchangers are expected to have on the CCW, other
than a cooling effect, is a slight increase in the concentration of total
dissolved solids, similar to that expected if the water had passed through
the cooling towers.

Discharges--Total application of irrigation water in hydroponic
greenhouses would be approximately 28,050 1/ha (3000 gal/acre) per day.
Irrigation drainage is expected to be less than 3806 1/ha (300 gal/acre)
per day occurring over a 12- to 14-hour period. The approximate nutrient
concentration in both irrigation water and drainage is shown below.

Nutrient Applied (mg/1) Drainage (mg/i)

Total N 145 120
N0.3-N 120 45
P 60 45
K 260 160
Ca 130 110
Mg 64 60
Mn 0.2 0.2

Pesticides could also be present in the drainage but should not cause
a significant impact when applied at recommended rates. Irrigation drain-
age could be routed to a lagoon capable of a minimum 30-day retention.
Typical lagoon design would call for an average depth of 1 m and a surface



area of 344 m 2 per ha of greenhouse (3 ft depth with 1500 ft2 of surface
area per acre of greenhouse). Approximately 168 kg N, 112 kg P, 112 kg
K per ha (150 lb.N, 100 lb P, 100 lb K per acre) will be applied annually
to the 10 ha (25 acre) soil heating area, which is subject to storm runoff.

Materials'Flow--During the construction of the greenhouses, up to
124 truck trips delivering materials could be required per ha (50 trips!
acre) of greenhouse over a 6-month construction period. During operation,
ýn average of approximately 2 truck loads (1 load/acre) of material in
and 2-7 truck loads (1-3 loads/acre) of products out per week would occur
for each hectare of greenhouses. There would be no transportation of
hazardous material and only a minimal movement of pesticides.

Solid Waste--Crop residues would compose most of the solid wastes
from vegetable greenhouses. Approximately 11 t of dry matter per ha
(5 tons/acre) would need to be disposed of twice annually. Waste from
vegetable and ornamental greenhouses would include plant clippings, cull
fruit, plastic plant containers, packing crates, paper and plastic bags,
cardboard boxes, etc. Quantity would not exceed 560 kg/week/ha (500 lb/
week/acre) of greenhouses. Twelve empty pesticide drums (one 5-gal drum/
acre) and two empty pesticide bags per week per hectare (1 bag/acre) of
greenhouse would need disposal. A new polyethylene covering will probably
be installed at least every other year on each greenhouse. These materials
would be disposed of in an approved landfill.

Crop residues from soil warming areas would be disposed of by plow-
ing into soil on the soil warming plots where they were grown. Other
solid waste such as fertilizer bags and pesticide containers would be
disposed of in an approved sanitary landfill. Approximately 49 ferti-
lizer bags/ha (20/acre) would need disposal after planting in early
spring each year. No more than twelve pesticide drums per ha (one 5-gal
drum/acre) of crop would need disposal each week between April 1 and
October 1 each year.

Revenue Flows--Construction material costs would be $185,000-
$618,000/ha ($75,000-$250,O00/acre), dependent upon the type of structure.
Construction labor costs would be $123,000-$371,000/ha ($50,000-$150,000/
acre). Production costs for vegetables would range from $99,000-$198,000/
ha ($40,000-$80,000/acre), and production costs for ornamentals would be
$74,000-$371,000/ha ($30,000-$150,000/acre). Revenues from vejetables
would be $173,000-$297,000/ha ($70,000-$120,000/acre), and from ornamen-
tals about $247,000-$865,000/ha ($100,000-$350,000/acre). These figures,
as are all cost projections in this section, are in 1979 dollars.

4.2.1.2 Livestock Production and Animal Waste Reclamation

The following discussion is based on a multiple unit concept for
the proposed industry. The ma~jor components are: (1) finishing facility,
(2) farrowing facility, (3) fis'h production (Tilapia) and marketing,
(4)'plant production (water chestnuts) and marketing, (5) fingerling pro-
duction and marketing, and (6) anaerobic digester. Components shown in
Table 4.2-2 can be combined in a number of ways; however, only certain

24



combinations appear to be justified from an operational, biological, and
possibly economic standpoint. The minimum combination would be a finishing
facility with an aquaculture waste treatment system (1 + 3) or with the
addition of a farrowing facility (1 + 2 + 3). However, for assessment
purposes, all of the six possible components will be considered for their
inclusion into a waste heat facility. Convective heat exchangers would
be used in the livestock facilities and anaerobic digester. Plant and
fish production would be direct-contact users of the CCW.

Swine Growing-Finishing

For a 1000-hog finishing operation and associated components, approxi-
mately 28 ha (70 acres) would be required (Table 4.2-2). This would include
hog housing, feed storage, and waste disposal facilities for a controlled
operation. The temperature range most often recommended for growing-
finishing swine is from 7'-181C (450-650F), depending upon the type struc-
ture and other factors. High animal densities in swine growing-finishing
phases can contribute heat sufficient to maintain acceptable temperatures
in enclosed buildings so that supplemental heat is not usually needed to
maintain barn air temperatures. When direct heating has been used, fuel
energy consumptions reported range from as low as 34,200 Btu's per pig
for a low-temperature, environmentally controlled structure to as much
as 1.5 x 106 Btu's per pig in a zone-heated, modified open-front
structure.

Broiler Production

There is also potential for using waste heat for supplementally heat-
ing broiler production facilities, supplying 4000 to 5000 Btu's/bird/year.
Heat is required for successful production the first few weeks of produc-
tion throughout the year, and for the entire production cycle during winter
months. The facility cost, operational requirements, access areas, mate-
rials flow, odors, etc., would be similar to the estimates for the swine
fin 'ishing facility. The same size facility, 929 m 2 (10,000 ft2), could
be used to produce 5 crops of 12,500 birds per year. Dry-type heat
exchangers would probably be used. The waste generated in a broiler
facility is different than in swine production, and a floor litter is
normally used. This broiler litter waste offers potential for direct
sale as a livestock feed or a soil amendment. Broiler waste, unlike
caged-layer waste, offers little potential as a feedstock for anaerobic
fermentation.

The following unit sizes are based on the swine finishing facility
and all of the support components (farrowing, fish and plant production,
anaerobic digestion) to maintain a 1000-hog capacity finishing facility.
The farrowing facility is sized to produce 10,000 feeder pigs per year.
Excess feeder pigs not used in the finishing facility would be sold.

Swine Farrowing

Most crate dimensions for swine farrowing would be 1.5 m (5 ft) wide
by 2 m (7 ft) long. The width includes a 46 cm- (18 in.-) wide pig area



on both sides of a 61 cm- (24 in.-) wide sow area. Supplemental heat is
required for swine farrowing throughout most of the year. However, heating

requirements in summer months are minimal, and wintertime heat require-9
ments are relatively low compared to greenhouses. If the power plant
shuts down during a period when heat is required, alternate means must
be provided for warming animals. During winter, when air is recirculated
within animal shelters, high dust levels may accumulate. Heating this
facility with waste heat would probably require the use of dry heat
exchangers. This would probably be in the form of pipes or ducts in the
floor for creep area heat and additional heating of ventilation air.

The heating capacity required for supplemental air heating is about
2000-3000 Btu's/hr/sow and litter. Normally a heat lamp (250 watts/litter)
or electric resistance floor heat (320-430 watts/rn2) (30-40 Watts/ft2)
is also used to furnish creep area heat. The total supplemental heat
capacity required is about 3000-4000 Btu' s/hr per sow and litter.

Fish Production

Disposal of confined livestock wastes would be handled as a slurry
and diluted sufficiently to fertilize and support production of algae,
which is a source of high-quality protein for livestock and fish. Two
species of Asiatic carp and several species of the tropical Tilapia would
be used to filter the microscopic algae from the organically fertilized
water. By stocking these filter-feeding fish and other fish species of
different feeding habits, it would be possible to use the available nutri-

ents most efficiently. Ponds occupying about 14 ha (35 acre), would be

stocked at a rate of 584 kg of fish/ha (520 lb/acre). A water flow rate
of at least 107 1/mmn/ha (70 gal/mmn/acre) and 1 m (3 ft) deep would be
required for fish production.

Plant Production

Water from fish culture ponds would be applied to drainabl e sand
filtration beds in which Chinese. waterchestnuts (Eleocharis dul'cis) are

growing. These plants would provide additional nutrient uptake, thus

sufficiently improving the water quality to allow discharge to a receiving

stream, reuse in the livestock-rearing facility, or return to the cooling

system. Waste heat would provide longer growing seasons and harvesting
periods, reduce storage problems, and permit off-season marketing.

Fingerling Production

Intensive production of tilapia and silver carp fingerlings could

be conducted using CCW during the winter months when ambient water tempera-
tures would not sustain sufficient algae growth for fish production.

Fingerlings would provide nutrient uptake for the recycling system and

would also supply stock for the fish polyculture. Marketing channels

have not been developed for tilapia or carp, but the potential exists.



Anaerobic Digester

ApproxImately 2400 m3 (85,000 ft3)Iday of biogas would be produced
from livestock wastes in an anaerobic digester, which would be housed in
a 255 m3 (9000 ft3) sealed tank. The retention time of 10-15 days and
the bacteriological processes in the digester also serve to pretreat the
manure before its introduction into the fish culture ponds as a food source.
Waste heat would be used to maintain digester temperatures in the range
for optimum gas production. The biogas, which would require handling pro-
cedures as a combustible gas, could be used as fuel to operate equipment
in the livestock housing facility.

Physical Facilities--The building would probably be wood-framed,
with plastic or wooden vents on the upper portion of the underwalls.
The exterior covering and roof would be sheet metal and the building would
be located on a concrete floor with provisions for manure collection andremoval. There would probably be an associated feed storage bin and auto-
matic feeding equipment. Some area would be required for access for load-
ing and unloading, and roads should be capable of withstanding all weather
traffic.

Work Force--Construction would require about 20 workers for 3 months.
There would be 4 full-time and 1 at 1/4 time operational employees. Four
temporary workers would be needed for 2 periods of 2 weeks during spring
and fall.

Operating Procedures--Some odors would be anticipated from the live-
stock facility. These odors would not constitute a health hazard to per-
sons in the vicinity. Periodic odor may be detected due to temporary
operating conditions (i.e. draining lagoons, washing down facility, etc.).
Properly implemented waste-handling methods (manure collection and removal,
aerobic conditions of fish production) should minimize the potential for
detecting odors offsite.

The pesticides and fungicides used in any proposed livestock industry
would be approved substances that are standard in the industry, including
general categories of insecticides, rodenticides, bactericides, and anti-
biotics. Ground water or river water would be used to supply 37,850 1
(10,000 gal) per day for livestock drinking water in the farrowing barn
and other miscellaneous activities.

.Discharges--The resultant discharges of the open-system-use CCW would
be cooled by the convection and evaporational losses from the water sur-
faces of associated waste treatment lagoons. As a result of using livestock
manures as the sole source of fertilizer and routing wastewater through
the successive steps of the facility, the treatment of the waste-produced
products would be designed for maximum resource recovery and minimal effect
on water quality.

Solid Wastes--The solid waste generated by the livestock operation
would consist mainly of organic waste that may result from accidental
spillage of feeds, settleable solids that resist decomposition by natural
processes, accidental fish kills in the facility due to uncontrollable
factors, and possible spoilage of plant products during storage. Proximate



waste fish poundage could be 113,000 kg (250,000 pounds). Water chestnuts

could spoil in processing if not stored or shipped appropriately. The

bulk of the chestnut solid waste would be fed to the finish hogs. Minimal
office solid waste would be generated.

Materials Flow--Truck traffic to the site would consist mainly of

the livestock shipments into and out of the park on a regular basis.

Approximately 25 percent of the 1000-head herd of swine would be shipped

to market approximately once a month. If this facility was only a finish-

ing unit, then small feeder-pigs would be shipped into the facility as

replacer pigs. Access areas and truck traffic would also be re 'quired for

shipment of bulk feeds to the industry. Access roads should accommodate
tractor trailer traffic.

Revenue Flows--Construction materials costs would range from $200,000

to $250,000. Construction labor costs are estimated at $100,000 to $150,000.

Production costs would be about $650,000 to $800,000. Revenues'from the

following products could total $1.0 to $1.5 million:

Units

Hogs Finished 3,000 hogs

Feeder Pigs 5,600 pigs
Food Fish 95,000 kg (210,000 lbs)
Fingerling Fish 500,000 fish

Chestnuts 408,000 kg (900,000 lbs)
Chestnut Hay 159,000 kg (350,000 lbs)
Methane Gas 8.4 x 105 m3 (3 x 10 ft3)

4.2.1.3 Grain Drying

Waste heat could be used for drying grain in units sized for a typi-,

cal farmer or small farmer cooperative. These systems would probably

involve the use of prefabricated grain bins with a capacity of 1060 hl

(hectoliter)-3520 hl (3,000-10,000 bushels) for drying and storing grain

on the site, with the most likely users being farmers in the vicinity.

Use of waste heat would be seasonal, with drying occurring primarily in

the fall and early winter. Some drying of spring wheat is also anticipated.

The following estimates are based on one 1760 hl- (5000 bushel-)

capacity round grain bin. One such bin would serve about 24 ha (60

acres) of corn production or about 61-81 ha (150-200 acres) of soybean

or wheat production. Once a grain is dried at the park, it would

probably remain in the bin until sold or used. Several units on a site

would allow better utilization of access areas, loading and unloading

equipment, and waste heat supply-systems.

Physical Facilities--The bin would be constructed of heavy gauge

galvanized sheet metal with steel supports where required. A concrete

footing would be required, and the bin would have a false floor supported

by concrete or concrete blocks to form an air plenum. Bin dimensions

would be a diameter of 6.3 m (21 feet) and a height of 7.3 m (24 feet)



with an inverted conical cover. Truck access to each bin would be required,
and a single blower and dryer could serve either one or two units. Access
areas should be paved to withstand truck traffic during adverse weather
conditions. Each bin would require about 93 m2 (1000 ft2) of area which
includes the bin, a concrete pad for the blower and dryer, and access
areas for loading and unloading. No facilities for wastewater treatment
would be required. If no central backup heating system is provided, pro-
pane gas storage (one 1900 1 [500 gal] tank per bin) would be needed.
Electric service required would probably be about 10 kW at 480 V, 3 phase.
Blower size would be, 5-10 hp, and the dryer size would be from 350,000
to 1,000.000 Btu/h. Design features such as the concrete footing and
conical cover would provide protection from rodents and insects.

Work Force--During construction, about 100 hours of labor would be
required to assemble the bin, including all footings, structural compo-
nents, and blower and dryer mounting and connections (three people work-
ing for less than one week). During operation,'two people would be needed
during loading and unloading (for about two days). During drying and
storage, infrequent inspections only would be required.

Operating Procedure- -One to three drying cycles per year could be
expected, with most bins used for one cycle. Waste heat via convective
heat exchangers would provide the energy for drying o ne cycle from about
25 percent moisture to 15 percent moisture, which would require 1900-2800
1 (500-700 gal) of LP gas in a conventional bin. One drying cycle could
last from one week to four weeks, depending on the grain, initial moisture
content, and amount of heat available. Intermittent ventilation of grain
would be required during storage. Unmuffled blowers could emit a high
frequency noise that could be heard up to 1.6 km (1 mile) from the facility
during operation. Pesticides are not normally used . Because of the rela-
tively small bin size and the ventilation requirements, the possibility
of explosion should be negligible.

Discharges--Particulate emissions could result from loading and
unloading grain. Air flow rates of 420-700 m3/min (15,000 to 25,000 cfm)
would be discharged from the top of the bin and some dust could be dis-
charged in this airstream. The amount and type of dust would depend on
the type and condition of the grain, but is usually negligible in terms
of pollution from a bin of this size.

Solid Waste--Any solid wastes generated would be grain dust or resi-
dues from loading or unloading. These are usually "composted in place,"
but could be hauled to a landfill. Normally, less than one ton of waste
including a small volume of office waste would be associated with one
cycle in a bin of this size.

Materials Flow- -Approximately two truck loads of material and person-
nel traffic for three people would be sufficient during a construction
period of less than one week. Construction materials would include sheet
metal, cement, steel supports, and concrete blocks. About 15-20 truck
loads of grain would be required for loading or unloading grain, with
about 88-106 hl (250-300 bushels) per load. One load of propane (for a
1900 1 [500 gall truck) would be required monthly for each bin during
,drying cycles, if no central backup system is provided.



Revenue Flows--Materials cost for one bin with blower and propane
dryer would be approximately $2000. Labor cost for construction would
be about $1000. Electric usage for one crop would be about 1000 to 15009
kWh during drying and storage, or about $0.01 per bu. Propane cost for
a conventional'system would be about $350, or about $0.07 per bu., for'
one cycle. Less than 10 man-hours per week would be required during dry-
ing and storage. The value of the dried grain would be about $16,000
for corn or $35,000 for soybeans.

4.2.2 Aguacultural__Applications

Potential aquaculture development would include commercial production
of edible-size fish,' commercial production of seed stock, or a public
fish hatchery.

Physical Facilities--Concrete raceways partially imbedded in the
ground would be used to rear fish. Water could be cascaded from section
to section to improve oxygen levels. Some operations or portions could
be covered with open span steel structures or pole barn-type covers for
protection from weather. Access areas need to be sufficient for tractor-
trailer trucks moving in and out of area for hauling fish and feed. This
would probably require one hectare of additional area for each hectare of
water surface (acre/acre). A security fence would be required around
individual operations to prevent poaching. Holding ponds would be required
with retention times of 15-30 minutes to settle solid wastes. Extensive
downstream aquaculture ponds may be utilized to further improve water
quality. Detailed pond system engineering remains to be developed, but
the system could be similar to the concepts described in Section 4.2.1.2
for the livestock waste recycling system.

Work Force--Construction activities would require about 60-80 workers
for six months. Operational manpower would range from 10 to 15 employees.

Operating Procedures--The aquaculture system involves the mixing of
CCW and ambient surface water. This is one of three uses identified for
direct contact use. The following pesticide and fungicide treatments may
be used:

1. Formalin - 250 ppm for 1 hour
2. Potassium Permanganate - 10,ppm for 1 hour
3. Salt - 3% solution
4. Terramycin - 2-4 1/2 gram/iQO lb fish/day for 7 days

Cleaning cycles would be needed approximately 1 percent of total operating
time. There would not be a need for fuel storage, cultivation, irrigation
or fertilizer application. No odor problems are anticipated under normal
operations. An approved landfill will be required to dispose of any mass
fish die-offs. No excessive noise is expected. About 114,,000 1/mmn
(30,000 gpm) of CCW will be used directly with no heat exchangers. The
facility would be using raw water to moderate wastewater temperature.

The maximum raw water flow rate would be about 114,000 1/mmn (30,000 gpm).

.. Ed



Discharges--Wastewater from raceways normally have a BOD5 ranging

from less than 10 mg/i during normal operations to 200 mg/i during cleaning.

Removal of low concentrations of solids could be accomplished in a settling

pond; phytoplankton may build up but could be harvested to a certain extent

in downstream ponds by extensive aquaculture means similar to those described

in Section 4.2.1.2. Wastewater from the system would be treated to meet

applicable performance standards (at a minimum) as well as water quality

criteria and/or levels of discharge commensurate with the assimilative

capacity of the receiving stream.* Treated effluents would be returned

to the condenser cooling system and the river in the same proportions as

initially received.

Solid Waste--Dead fish disposal would need an approved landfill.

Feces, etc., should settle in settling pond and decompose.

Materials Flow--Traffic during construction would involve about

250-370 truck loads of material per hectare (100-150/acre), including

some dirt moving. Cement, structural steel, and fencing would be the

only construction materials. Operational traffic would be 2-5 trucks

per day per hectare (1-2/ acre), plus employment traffic. There would
not be any transportation of hazardous materials.

Revenue Flows--Construction materials cost, including dirt moving,
would be about $3.1-$4.3 million/ha ($1.25-$1.75 million/acre). Construc-

tion labor cost at $8/hr would be $1.1-$1.5 million/ha ($450,000-$600,000/

acre). Production cost would range from $500,000-$620,000/ha ($200,000-

$250,000/acre). Production revenues are estimated at $0.9-$1.2 million/ha.

($350,000-$500,000/acre).

4.2.3 Industrial Applications

4.2.3.1 Selection Criteria

The primary criterion for selection of a particular industry is its

compatibility with the nuclear plant systems. Transportation methods

and types of cargo; the processing, manufacturing, or utilization of

potentially hazardous materials; and types of structures associated with

the facility are factors to be considered to ensure that no park users

would impact the safe operation of the plant. Additional selection cri-

teria include technical feasibility, space requirements, production demand,
labor requirements and availability, energy requirements, environmental
acceptability, and materials availability. All industries will comply

with applicable Federal, State, and local rules and regulations.

Several industries have been identified as feasible candidates for

location at a waste heat park. Characteristics of these industries are
presented in Table 4.2-3.

*This criterion is applicable to all wastewater discharges from any of the

potential facilities. Mitigation will be site, industry, and process
specific, commensurate with probable impacts.



Descriptions of these industries are provided below. The first

group of applications (meat, soybean, and vegetable processing) are the

most likely candidates for location in the park because of their relation

to other park uses already identified. This is a tentative identification

of broad categories of potential industries; specific details for some

industrial uses are so site- or process-dependent that they cannot be
provided at this time.

Standard Industrial
Classification*k Industry

201 Meat Products
203 Canned and Preserved Fruits and Vegetables

204 Grain Mill Products
2065 Candy and Confectionary Productsý

2066 Chocolate and Cocoa Products
2075 Soybean Processing
2098 Macaroni, Spaghetti, Vermicelli, and Noodles

2491 Wood Preserving
2833 Medicinal Chemicals and Bontanical Products

2865 Cyclic Crudes and Intermediates; Dyes and
Organic Pigments

2869 Distillation of Industrial Alcohol
2891 Adhesives
311-319 Leather Tanning and Products

327 Concrete Products
3471 Electroplating
3713 Truck and Bus Bodies

4.2.3.2 Fish Processing Plant0

The following characteristics describe a typical fish processing

facility.

Physical Facilities--The structure would be open-span prefabricated

steel with metal sides. The floors and loading platforms should be con-

structed of materials easily cleaned such as concrete or tile which would

not become water-soaked and contaminated with organic substances. Windows,

doors, and other entry areas would be screened. A plant capable of proc-

essing 2300 kg (5000 lbs) of dressed fish per day [913,000 kg (2 million

lbs) annual live weight] would require a building about 9 by 18 m (30 by

60 ft). Access areas would be sufficient to accommodate tractor-trailer

truck traffic to the plant and to the holding ponds. A concrete holding

tank adjacent to the plant would be required to hold 2300-3200 kg (5000-

7000 lb) of fish. A structure 12 by 1.2 by 1 m (40 by 4 by 3.5 ft) with

features allowing easy harvesting would be ample. There would be no

storage of hazardous materials.

Work Force--Construction would require about 8 workers for 6 months.

An operation work force of 15-20 employees, including management, would

be needed.

*Identification codes from Standard Industrial Classification Manual, 1972.



Operating Procedures--Approximately 76-114 1/min (20-30 gpm) of pota-
ble water would be needed. The only use of CCW would be to heat the
building. Noise would not be excessive. Waste products including scales,
bones, and internal organs (offal) must be continuously removed from the
processing area to prevent breeding of flies or development of offensive
odors. An approved landfill for offal would be required. The offal could
be used to make fertilizer or feed if volume warranted this. Fish proces-
sors would comply with applicable State and Federal health standards.

Discharges--Approximately 38-76 1/mmn (10-20 gpm) of process water
with some offal would be generated. This would require an aerated lagoon
with about a 10-day retention time, with approximate dimensions of
15xl5x1 m to 21x2lxl m (50x50x3 ft to 70x70x3 ft). Any discharges would
comply with State and Federal water quality regulations.

Solid Waste--About 1360-1588 kg (3000-3500 lbs) of o ffal would be
generated daily by a 2300 kg (5000 lb) per day (dressed fish weight)
plant. A small quantity of office solid waste would be produced. All
solid waste would be taken to an approved landfill for disposal.

Materials Flow--During construction, 20-25 loads of material and
equipment would be needed. There is potential for some dirt moving for
holding tank and lagoon construction. Operational traffic would be com-
posed of 2-3 trucks per day delivering materials and shipping products,
daily trips to approved landfill, and normal employee and visitor traffic.
If central back-up and augmentation systems are provided, there would be
no transport of hazardous materials.

Revenue Flows--Construction materials cost would be $100,000-$150,000.
Construction labor cost would be about $50,000-$70,000. Annual production
cost would range from $300,000-$400,000. Gross annual revenue is expected
to be about $1.75-$2.5 million. Production revenues less cost of fish
purchased would yield about $0.75-$1.1 million/annually.

4.2.3.3 Beef Slaughtering Plant

The following estimates for a beef slaughtering plant are based on
a 60-head-per-hour, single shift, 8-hour day.

,Physical Facilities--The building would be a single-story structure,
requiring about 1.2 ha (3 acres) of land. This area includes holding
pens with concrete floors and open sides, but does not include any waste
treatment facilities. Slaughter facility would include kill floor,
dressing and chill rooms, coolers, boilers, and storage area. Structure
should be brick or tile which would not become water-soaked and contami-
nated with organic substances. Floors would be rough-finished concrete
and well-drained. Approximately one drain would be required for each
37 m2 (400 ft2) of floor space.

The slaughter building would need to be about 1950 m2 (21,000 ft2),
and the holding pens and alleyways about 2400 M2 (26,000 ft2). Access
areas would be sufficient to accommodate tractor-trailers to'and from
the processing plant and to the holding area. There would be no storage
of hazardous material if central back-up and augmentation units are used.



Work Force- -Construction would require about 25 employees for one
year. There would be an operational work force of 90-100 employees, full
time, including management, with little or no seasonal variation.

Operating Procedures--About 760-1130 1/min (200-300 gpm) of water
would be needed for washing in the kill room and up to the point where
carcasses are hung in the chill room. Odor would be generated only in
the holding area and kill room. Proper handling of wastes would mini-
mize odors and confine them to the immediate vicinity. Noise levels
would not be anticipated to be a problem.

Discharges--Because closed heat exchange system will be used to heat
water, no change would be experienced in the quality of CCW. About 870-
900 1 (230-240 gal) of raw process water would be required per head slaugh-
tered. If a lagoon were used for water treatment, about 1.2-2 ha (3-5
acres) of land would be required. Most of the solid waste would be removed
and used for recycling into livestock feed. About 2.7 kg (6 lbs) of manure
would be produced per head per day for animals held in the holding area.
This waste could be removed and used as fertilizer, or it could be sus-
pended and treated in the water treatment facility.

Materials Flow--Construction materials would include concrete, con-
crete blocks, glazed brick or tile, structural steel, and wood. Roads
would need to accommodate tractor-trailer trucks and large concrete trans-
port equipment. During operation, live beef cattle would be the major
input material received, and at least part would be shipped in by tractor-
trailer. Materials out would be beef carcasses and parts and dehydrated
solid waste material. Most would be shipped out by tractor-trailer.

Revenue Flows--Construction costs for pens and alleyways would be
about $650,000. The building construction would be expected to cost about
$735,000 and labor costs would be about $500,000. Wages would average
about $1-$1.5 million annually. Operating costs would be $500,000-$800,000
annually, in addition to a yearly expenditure for cattle of about $85
million. Gross annual revenue would be expected to be about $90 million.

4.2.3.4 Broiler Processing

The broi 'ler processing facility is based on a 10,000 bird-per-hour
plant. Live birds will weigh 1.6 kg (3".5 lbs). The plant will operate
8 hours per day for about 250 days per year.

Physical Facilities--The broiler processing facility would consist
of two buildings. One would have a pole frame with open sides, a concrete
drive-through floor, and fans located to circulate air through chicken
coops stacked on tractor-trailer trucks. The other building would house
the slaughter-processing operation, which would include a weigh station,
unloading docks, a kill floor, and rooms for scalding, picking, pinning,
drawing, cutting up, cooling, weighing, ice-packing or freezing, plus
load-out facilities. The sl 'aughter plant would have a concrete floor
with drains, concrete block walls with an impervious surface, and drip-
proof cei 'lings. The structure for holding 2birds would be 550 m2 (6000 ft2)
and the slaught~er facility would be 2800 m2 (30,000 ft2). The access



area would need to be sufficient to accommodate tractor-trailer truck
traffic for shipping in live birds and for shipping out ice-packed
processed birds.

Work Force- -A construction force of about 20 workers would be needed
for a year. O-perations would require 300-325 employees per year, full
time, including management.

Operating Procedures--CCW would be used for preheating process water
and for space heating. Temperatures would have to be augmented. No fuel
storage would be required unless natural gas was used for augmentation.

Discharges--About 30 1 (8 gal) of water per bird is used for proc-
essing broilers, producing about 8250 1 (2200 gal) of waste water per
454 kg (1000 lbs) of birds processed. The BOD level per 454 kg (1000 lbs)
of birds processed would be 3 kg (8.2 lbs), and suspended solid waste
would be 2.3 kg (6.3 lbs). Most of this would be blood and grease that
cannot be controlled for refining into animal feed.

Odors from rendering and dehydrating the offal, feathers, and blood
would be confined to the vicinity of the cooking vats.

Solid Waste--Manure, feathers, dust, and other solid waste from the
holding area would be collected by dry cleaning and rendered with the
offal, feathers, and blood into high-protein feed for sale back to the feed
industry. The quantity is small, for short holding periods. Almost all of
the 386 kg of offal and 154 kg of feathers produced per 1000 kg (175 and
70 Ibs/ 1000 Ibs) of live weight slaughtered are recovered. About 85-90
percent of the 154 kg/10OO kg (70 lbs/lOGO bbs) of blood is also recovered.
There would be a small quantity of office solid waste generated.

Materials Flow--For construction, concrete trucks, tractor-trailers,
and a crane for hauling concrete, cement blocks, structural steel, and
building supplies would be needed. During operation live birds would be
,the only material shipped in, requiring about five 23 t (25 ton) tractor-
trailer loads per day. Dressed birds and high protein animal feed ingre-
dients would be shipped out, requiring six 23 t (25 ton) loads daily.

Revenue Flows--Construction costs would range from $1.2-$1.5 million,
including construction wages amounting to about $500,000. Annual operating
costs would be about $12 million (including purchase of broilers), with
wages constituting an additional $6.3 million annually. Gross annual
revenue would be about $20 million.

4.2.3.5 Hog Slaughtering Plant

The following estimates for a hog slaughtering plant are based on a
300-head-per-hour, single-shift, 8-hour day.

Physical Facilities--The building would be a single story structure
requiring about 0.8 ha (2 acres) of land. The area would including hold-
ing pens with concrete floors and open sides. The slaughter facility
would include a stunning area, a scalding vat and dehairer housed in a



story-and-a-half room [4.5 m (15 ft)] to allow sufficient working room.
Other space needed would be for a chill room, cooler room, boiler room,
a smoking room for curing bacon and ham, plus a room for boxing parts.9
The structure should be glazed brick or tile which will not become water-
soaked and contaminated with organic substances. The floors should be
rough finished concrete and designed so that they are well drained. For
areas where wet operations take place, one drain would be required for
each 37 m 2 (400 ft2) of floor space. The holding area would need to be
about 185 m 2 (20, 000 ft2) for tens and alleyways. The building would need
to be about 1395 m2 (15,000 ft). Access areas would need to be sufficient
to accommodate tractor-trailer truck traffic to and from the processing
plant and to the holding area. There would not be any storage of hazardous
material unless natural gas was used for augmentation.

Work Force--Construction would require about 20 employees for one
year. For operations, 60-70 employees, including management, would be
needed. There would be little seasonal variation in operational labor
requirements.

Operating Procedures--The plant's raw water supply requirements would
be about 345 1/mmn (91 gpm). Water in the scalding tub would need to be
71'C (160'F), which will require augmentation above CCW temperature. Water
for washing would be needed throughout the kill area and to the point where
carcasses are hung in the chill room. Odors would be generated from the
holding area and in the kill room, particularly in the dehairing and the
eviscerating operations. However, proper cleaning would minimize the odors
and confine them to the immediate area where the operations are being
performed. Noise levels would be within acceptable limits. CCW would be
used to heat the building and to elevate the temperature of the hot water
needed before it enters the boilers.

Discharges--A closed heat exchange system would be used to heat
water, with no change experienced in the quality of CCW.

About 64-72 1 (17-19 gal) of wastewater will be discharged per head
slaughtered. The water would contain some offal, blood, and grease from
processing. Although the inedible and waste portions amount to about,
18 kg (37 lbs) per head, most of this inedible offal, blood, and grease
would be dehydrated and recycled for livestock feed. Therefore, the
amount of wastewater requiring treatment would be minimized. Discharges
to the air would be minimal and would not be expected to be detectable
beyond the plant area.

Solid waste would consist of a small quantity of office solid waste
and about 1 kg (2 lbs) of manure *produced per head per day held. 'Most
hogs would be slaughtered the same day; few would be held over two days
after receipt at the holding area.

Materials Flow--Construction materials would include concrete, con-
crete blocks, glazed brick or tile, structural steel, and wood. IThe road
system would need to accommodate tractor-trailer trucks and large concrete
transport equipment. During operations, live hogs would be the major
input materialreceived, and at least part would be shipped in on tractor-
trailer trucks. Materials out would be hog carcasses and parts and dehy-
drated solid waste. Most would be shipped out by tractor-trailer trucks.



Revenue Flows--Construction costs for pens and alleyways would be
about $250,000. The building would cost $525,000 to construct. Labor
(20 people for one year) costs would be about $400,000. Wages would
range from $1.0-$1.5 million, including management, per year. Operating,
costs would be about $500,000 per year, plus $45-$55 million to purchase
hogs. Gross annual revenue would be $50-$60 million.

4.2.3.6 Soybean Processing Facility

The following characteristics would apply for a soybean processing
facility.

Physical Facilities--The facility would consist of storage capable
of supplying processing requirements for 60 days. The processing facility
would include a preparation facility, flaking operation and oil solvent
extraction plant, and meal and oil storage. It is assumed that oil
would be shipped out as crude oil.

Buildings would be concrete and steel. The extraction plant would
be a multiple-story structure with concrete and wire floors on each level
with open sides. Meal storage would have metal sides. Soybean storage
would be in steel bins with concrete floors. Oil storage would be in
stainless steel tanks. A plant capable of processin~ 2000 tons of soy-
beans per day would require building space of 3555 U (38,250 ft2). See
Table 4.2-4 for area requirements by facility.

The facility would need access by road, rail, and water. Storage
facility needs would be four 352,000 hl (1 hl = 2.842 bu) tanks.

Work Force--A construction crew of 100-150 employees would be needed
for two years. For operations, 100-125 employees, including management,
would be needed for 24 hours/day.

Operating Procedures--The CCW would be used to preheat the air by
convection for use in drying beans in preparation process. Air used in
drying process would need to be 76'C (169'F); therefore, supplemental
heat would be required. Hot water would also be needed in the softening
process, and the waste heat water can be used in the exchange process
for heating water for that purpose. Approximately 30,000 1 (8000 gal)
of process water per hour is used, of which about 19,000 1 (5000 gal)
would be taken up by the process. The remainder is recycled. Natural
gas would probably be used for dryer and boiler (unless other types of
petroleum are used). Hexane, a solvent used in oil extraction, is highly
flammable. Approximately 3785 1 (1000 gal) of hexane is evaporated per
day of operation. About 2'.8 million 1 (75,000 gal) of hexane would
generally be stored underground in metal tanks.

Discharges--Preliminary estimates indicate that a closed heat exchange
system would be used, so that no water would be discharged. There would
not be any solid waste, other than minimal office waste, produced. Acci-
dental discharges of hexane or soybean oil could occur during transport,
transfer, or storage. Odors could be confined to the plant area. Particu-
late emission could occur during materials transfer.



Materials Flow--Heavy-duty trucks would be required for bringing in
concrete, structural steel, and equipment during construction phase.
Soybeans would be delivered by rail, barge, or truck, requiring 85 23 t
(25 ton)-truck loads per day for processing. About 1450 t (1600 ton) of
meal would be produced per day, requiring 64 23 t (25 ton) loads and
shipped out by rail, barge, or truck. About 318 t (350 ton) of oil per
day would be available for shipping, primarily by barge and truck. The
transportation of hexane would be conducted according to applicable
regulations.

Revenue Flows--Construction labor costs would range from $5-$8 mil-
lion. Construction materials would cost from $5-$10 million. Operating
labor costs would be $2-$2.5 million annually. Processing machinery would
cost about $8-10 million. Production cost, excluding purchase cost of
beans would be $9-$12 million annually. Bean acquisition cost would be
$120-$160 million. Gross annual revenue would be from $160-$200 million.

4.2.3.7 Turkey Processing

The turkey processing facility is based on a 1000 turkey (heavy
young hens) per hour plant. Live birds weigh about 8-9 kg (18-20 lbs)
with a dressed weight average of 6 kg (13 lbs). The plant would operate
8 hours per day for about 250 days per year. Many turkey processing
plants also process broilers.

Physical Facilities--The turkey processing facility is essentially
the same structure as that for chicken processing, except that the
structures will require approximately 3700 m 2 (40, 000 ft2) due to the
larger-sized birds. The holding area will be a 558 M2 (6000 ft2) pole-
framed building with a drive-through concrete floor. Access areas would
be needed to accommodate tractor-trailer trucks for shipping live birds
into the facility and ice-packed processed birds out of the plant.

Work Force--A construction crew of 22 workers would be needed for
approximately one year. For operation, 100-110 full-time employees,
including 10 management/supervisory, would be needed.

Operating Procedures--The temperature of process water would need to
be increased to 710C (1600F) for some operations. Odor would be confined
to vicinity of cooking vats where offal is rendered. Water used in proces-
sing turkeys would be 3750 1 per 1000 kg (1700 gal/10OO lbs) of live weight
slaughtered.

Discharges--Solid waste (manure, feathers) would be collected by dry
cleaning and rendered with the offal, feathers, and blood for sale back
to feed industry. About 70 kg of feathers per 1000 kg of live weight
(70 lbs/1000 lbs) and almost all of the 125 kg of offal would be recovered
and would not require discharge. About 85-90 percent of the 70 kg of
blood is recovered and would not be discharged. Solid waste materials are
rendered as high protein feed and sold to the feed industry.



The BOD level would be 3.6 kg (8 lbs) and the suspended solid waste
level would be 2.3 kg (5 lbs) per 1000 birds slaughtered; most of this
is blood and grease that cannot be controlled and processed for feed.

Materials Flow--Construction materials would include concrete,
cement blocks, structural steel, wood, and other building supplies.

Operational materials shipped in would be live birds, and materials
shipped out would be dressed turkeys and high protein feed ingredients.
Three incoming 23 t (25 ton) tractor-trailer loads daily would be needed,
and 2-3 outgoing loads per day would be expected.

Revenue Flows--Construction costs would be about $1.5-$2 million,
including $400,000-$500,000 for construction wages. Operating costs,
including $2-$2.5 million for wages, would be $5-$6 million per year.
Costs for purchasing turkeys to process would be $12-$15 million annually.
Gross annual revenue would range from $15-$25 million.

4.2.3.8 Vegetable Processing Plant

The following estimates for a vegetable processing plant are based
on a multiple-purpose plant capable of canning leafy greens, lima beans,and southern peas, and capable of producing 1500 cases of number 303
cans per hour. The canning season would be about 90 days for these
products.

Physical Facilities--The building would be a single-story structure
requiring about 0.8 ha T2 acre) of land, excluding wastewater treatment
facilities. The building would be about 1670 M2 (18,000 ft2) of enclosed
space. All floors should be concrete and ceilings should be drip-proof.
Walls should be sealed so that they are moisture-proof; this could be
tile, glazed brick, or sealed concrete.

Access areas should be sufficient to accommodate tractor-trailer
truck traffic for receiving raw inputs and shipping canned vegetables.

Work Force--Construction would require an estimated 18 employees
for one year. For operation during canning season 12-18 full-time
employees, including management, would be needed. Seasonal work force
needs would be 30-40 part-time employees to work during the 4-5 month
canning season.

Operating Procedures--The operations include temporary storage at
the unloading docks, cleaning, washing, flotation cleaning, inspecting,
shelling, chopping or slicing, holding, blanching, cooling, brining,
dewatering, filling cans, closing cans, processing, cooling, labeling,
palletizing, storing, and loading. Process water requirements would be
380 I/min (100 gpm). It is possible that some of this water, used in
cleaning and canning processes, could be treated and recycled. With
proper waste disposal, odors should not be objectional and would be
confined to the processing area. Some steam and exhaust would be emitted.
Increases above background noise levels would be minimal.



Discharges--CCW quality would not be affected because a closed

exchange system would be used to transfer heat. About 380 1/mmn (100 gpm)

of process water would be generated, with the ROD level ranging from 1.29

to 3.6 g/l (.01 and .03 lbs per gal) of water. Most waste from vegetable

processing plants is biodegradable. About 2540 t (2800 ton) of process

solid waste would be produced annually, which includes pea hulls and other

plant materials that would be discarded. A minimal quantity of office

solid waste would be produced. These wastes would be disposed of in an

approved landfill.

Materials Flow--Construction materials would include concrete

block, glazed brick or tile, structural steel, and wood. Operations

would involve the shipping in of raw vegetables, cans and lids, cases,

labels, salt, and minor supplies used in processing. Shipments out

would be canned vegetables.

Revenue Flows--Construction costs would be $700,000-$1,000,000, with

construction wages comprising an additional $360,000-$500,000. Operational

costs would be about $1.5-$2.0 million annually. Operating wages would be

$400,000-$500,000. The cost of raw products would range from $1.5 to $2.0

million. Gross annual revenue would amount to $5-$5.5 million.

4.2.3.9 Other Food Products

Other food processing industries with the potential for locating at

a waste heat park would be manufacturers of the following: candy and con-

fectionary products; chocolate and cocoa products; chewing gum; pasta

products; dried and dehydrated fruits, vegetables, and soup mixes; pickled

fruits and vegetables, vegetable sauces and seasonings, and salad dressings;

dog, cat, and other pet food; and prepared feeds and feed ingredients for

animals. Operations and materials would be similar to those previously

described for specific food products. CCW would be used in convective

heat exchangers to preheat process and cleaning water and for space heating.

Wastewater discharges could contain suspended solids, oxygen-demanding

wastes, oil, and grease, and/or alkaline and acid wastes. Air effluents

could include dust from grinding or handling flour, sugar, or cocoa.

Several of the food processing industries described in the previous

sections have the potential to generate odoriferous solid wastes. These

wastes will be disposed of in an environmentally acceptable manner meet-

ing all applicable regulations. Landfills, if used for disposing of

these wastes will not impact residential or recreational areas. If

acceptable landfills are not located in the vicinity of the waste heat

park, industries producing these wastes will be responsible for trans-

porting them to acceptable landfills, reprocessing them, or disposing of

them in other environmentally acceptable ways.

4.2.3.10 Medicinal Chemicals and Botanical Products

This manufacturer would be engaged in (1) manufacturing bulk

organic and inorganic medicinal chemicals and their derivatives and

(2) processing (grading, grinding and hulling) bulk botanical drugs and



herbs. Establishments primarily engaged in manufacturing agar-agar and
similar products of natural origin, endocrine products, manufacturing or
isolating basic vitamins, and isolating active medicinal principals such
as alkaloids from botanical drugs and herbs are also included in this
industry.

Physical Facilities--Land requirements for this industry would be
about 40 ha (100 acres). The plant itself would contain about 9290M2

(100,000 ft2). Highway access would be necessary.

Work Force--Approximately 500 operational workers, without specialized
skills, would be needed.

Operational Procedures--Chemicals would be is~olated or manufactured,
then packaged for shipment.

Discharges--Wastewater could contain oxygen-demanding wastes, sus-
pended solids, chromium, zinc, lead, and mercury. Solid waste that could
be transported to an approved landfill would include plant residue, paper,
and glass. Other wastes requiring special handling would depend on the
type of drug manufactured, but could include heavy metals; antibiotics;
recovery, purification, and extraction solvents; alkaloids; crude steroids;
oil and organic residues; alcohols; activated carbon; blood plasma frac-
tions; salts; and cyanides. Special care would be necessary to assure that
significant amounts of toxic and hazardous substances from this source do
not reach water sources or do not contaminate products produced at the park.

Material Flows--Incoming operational materials would include bio-
logical products, chemicals, herbs, and packaging materials.

4.2.3.11 Cyclic Crudes and Intermediates; Dyes and Organic Pigments

This industry would be engaged primarily in manufacturing coal
tar crudes and cyclic organic intermediates, dyes, color lakes, and toner.
Important products of this industry include: (1) Derivatives of benzene,
toluene, naphthalene, anthracene, pyridine, carbazole and other cyclic
chemical products, (2) synthetic organic dyes; (3) synthetic organic
pigments; and.(4) cyclic (coal tar) crudes, such as light oils and light
oil products, coal tar crudes, and products of medium and heavy oil such
as creosote oil, naphthalene, and tar.

Physical Facilities--Coal tar and other organics would be trans-
ported to the site by truck or rail. The industrial site would occupy
16-20 ha (40-50 acres). The processing plant itself would require from
280 to 920 m2 (3,000-10,000 ft2). Highway, rail, and barge access would
be needed.

Work Force- -Approximately 50 workers would be employed for plant
operation.

Operating Procedures--The coal tar is heated to a desired level in
which the lighter fractions are removed.



Discharges--The waste stream could contain oxygen-demanding wastes,

suspended solids, heavy metals, metal oxides, aliphatic halides, alkyl-

benzene, amines, ammonia, arenes, benzene, carboxylic acid, chlorinated

aromatics, cyclic aliphatics, ether, ketone, phenols, and sulfuric acid.

Special handling procedures would be required for both liquid and solid

wastes to assure that significant amounts of toxic and hazardous substances

from this source do not reach watercourses or contaminate goods produced at

the park. There would probably be no discharges. Odors could be generated.

4.2.3.12 Adhesives

Industrial and household adhesives, including glue, caulking compounds,

sealants, and rubber cements from vegetable, animal, or synthetic materials,

would be manufactured. The adhesives would then be sold to various

industries such as tape producers and carpet manufacturers. The following

information applies to a plant operating on a single shift, producing

8 million kg (18 million lbs) of adhesives annually.

Physical Facilities--Approximately 1 ha (2 acres) of land would be

required for a plant occupying 1900 m
2 (20,000 ft2).

Work Force--About 25 employees would be needed for plant operation.

Operating Procedures--The operation of an adhesives plant would

depend on the type of adhesive being produced. For latex adhesives,

bales of rubber would be cut into thin sheets and milled with chemical

additives. Softeners, in the form of plasticizers, and polyvinyl ace-'

tate resins are added and mixed. Chlorinated solvents are added, and

the material is agitated.

Discharges--Waste streams would vary according to the type of adhe-

sive being produced. Process liquids could contain suspended solids, dis-

solved solids, oil and grease, oxygen-demanding wastes, vinyl alcohols,

polyvinyl acetate, dextrins, and caustics. Effluents would require special

handling and treatment in lieu of discharge to assure that significant

amounts of toxic and hazardous substances from this source do not reach

watercourses or contaminate products produced at the park. Manufacturing

processes could produce odors.

Material~ Flows--Most of the raw materials and finished products would

be transported by truck. Raw materials would include rubber, zinc oxide,

crepe, paracoumarone resin, wood resin, and oil. Water consumption would

be about 190 1/mmn (50 gpm).

4.2.3.13 Leather Tanning and Products

These related industries would involve leather tanning as well as

manufacturing leather goods such as saddlery, riding tackle, embossed

leather goods, desk sets, razor straps, beltry, shoes, gloves, luggage,

and handbags.



Physical Facilities--Leather tanning facilities would require about

0.4 ha (1 acre) of land and a building with 1700 m(1,0ft)of floor

space. Land requirements for leather products manufacturing range from

less than 0.04 ha (0.1 acre) for handbags to 4-6 ha (10-15 acres) for

luggage manufacturing. Buildings range from 55 m
2 (600 ft2) to 13,000 m 2

(140,000 ft2).

Work Force--A listing of employees according to skill levels is as

follows:

Skilled: 2 (women's handbags) to 18 (luggage)
Unskilled/semiskilled: 2 (handbags) to 142 (luggage)
Indirect: 1 (handbags) to 15 (luggage or gloves)
TOTAL: 5 (handbags) to 175 (luggage)

Operating Procedures--For leather tanning, a chrome bath process

would be used. Raw stock (light cattle hides) would be shipped in and

processed by drying, soaking, liming, dehairing, fleshing, scudding,

rounding, deliming, and bathing. For leather products finished hides

are brought into the plant where they are trimmed, shaped, tooled, or

decorated.

Dishares--For leather tanning, wastewater could contain varying

concentrations of acidity, alkalinity, color, total solids, suspended

solids, BOD, chloride, chromium, ammonia, organic nitrogen, total nitrogen

sulfide, sulfate, polysaccharides, and tannin. Wastewater from leather

products would be cleaning water. Solid wastes consist mostly of pieces

of leather and wastewater treatment sludges. Finish residues, slurries

containing 10 to 50 percent solids, and screenings could contain lime,
copper, lead, zinc, chromium compounds, pieces of leather, hair and other

protein-like substances. Floor sweepings are another source of process

solid wastes and include twine, salt, and general plant debris. The

primary source of solid waste for leather goods manufacturing would be from

the trimmings of the finished hides. Office solid waste would be generated.

Odors could be generated by tanning processes, but no unusual odors would

be expected from the manufacturing of leather goods. Special care would

be necessary to assure that significant amounts of toxic and hazardous

substances from this source do not reach watercourses or contaminate
products produced at the park.

4.2.3.14 Concrete Products

These industries would manufacture a variety of concrete products,

including building block and brick, pipe, columns, joists, and tile from

a combination of cement and aggregate.

Physical Facilities--Land requirements for concrete block and brick

manufacturing would be about 2 ha (5 acres). The production building would

be a single-story structure with about 185 m
2 (2,000 ft2) of floor srace.

Miscellaneous concrete products manufacturing would require a 2200 m

(24,000 ft2) building and approximately 3 ha (7 acres) of land.



Work Force--Less than 10 workers would be required 
for operations

for block and brick manufacturing. Miscellaneous products require a work9

force of 30 employees.

Operating .Procedures--Raw materials are mixed, poured 
into forms,

allowed to set, and then removed and allowed to 
cure.

Discharges--Wastewater could include phosphorus, calcium, magnesium,

and suspended solids (concrete particles that came from the curing 
process).

There would also be dust emissions during materials 
handling. Off ice-

related solid waste would also be produced.

Material Flows--Raw materials would include cement, gravel, sand,

and w~ater. Most Of the materials would be transported by 
truck, requir-

ing about 12 trips/day, although rail transportation may 
also be used.

Revenue Flows--Annual costs for materials would be about $100,000,

with an -additional $50,000 for wages.

4.2.3. 15 Electroplating

The electroplating industry involves nickel 
plating, plating with

other metals, and anodizing of various kinds 
of metals. Operation of a

typical plant would consist of one shift which requires a fairly high

percentage of skilled workers. The market is predominantly a local one,

but the industry has a wide range of users. 
Therefore, developing areas

should be able to support a plant, and as demand grows, production can

be readily expanded at a small cost.

Physical Facilities--About 0.2 ha (1/2 acre) of land would be

reauired. The building-would be single-story with 
about 560 m2 (6,000

Work Force--About 15 employees, with at least 5 skilled workers,

would be needed.

Operating Procedures--Raw materials are brought in, 
cleaned, and

stripped. The metals are then polished, anodized, 
and finished or

plated, polished, and finished. The finished products are stored for

shipping.

Discharges--Wastes from the electroplating industry could 
include

water pollution control sludges, process chemical wastes such as copper,

nickel, chromium, zinc, cyanide, fluoride, cadmium, lead, iron, tin, and

phosphorus; grinding wastes; degreaser sludges; and salt precipitates from

electroless nickel bath regeneration. 
These would probably not be

discharged. Special care would be necessary to assure 
that significant

amounts of toxic and hazardous substances from 
this source do not reach

watercourses or contaminate products produced 
at the park.

Material Flows--Direct materials would include nickel 
sulfate, nickel

chloride, boric acid, anodizing dyes, 
packing materials, and miscellaneous

maintenance supplies.



4.2.3.16 Wood Preserving

Wood that has already been sawed or planed would be treated for
protection against decay, fire, and insects..

Physical Facilities--Approximately 10 ha (25 acres) of land would be
required for a plant occupying 4650-9300 m2 (50,000-100,000 ft2). Highway
and rail access would be needed.

Work Force '--About 35 employees, including 10 skilled workers, would
be needed for plant operation.

Operating Procedures- -Cut timber would be treated under pressure with
creosote, penta,,or other chemical preservatives. These preservatives
would be recycled with no discharge.

Discharges--Since a closed system would be used, effluents would be
limited to accidental discharges of preservatives. Process water could
contain phenols, oil and grease, oxygen-demanding wastes, dissolved and
suspended solids, phosphorus, ammonia, copper, chromium, zinc, arsenic,
and fluorides. Solid waste could include bottom sediment sludge as well
as wood scraps if poles, posts, or pilings are cut onsite. Odors could
be generated. Special care would be necessary to assure that significant
amounts of toxic and hazardous substances from this source do not reach
watercourses or contaminate products produced at the park.

4.2.3.17 Truck and Bus Bodies

Truck and bus bodies would be manufactured for sale separately or
for assembly on purchased chassis.

Physical Facilities--About 4 ha (10 acres) of land would be needed;
the building would contain approximately 2800 m2 (30, 000 ft2) of floor
space. Highway and rail access would be required.

Work Force--About 200 employees would operate the plant. This would
include 70 skilled workers, 80 semiskilled and unskilled laborers, and
50 indirect workers.

Operating Procedures--Materials are cut according to patterns, fitted,
and posts connected. Bodies would be painted and undercoated, with interiors
finished to specification. The bodies may then be shipped or may be mounted
on chassis before shipment.

Discharges '--Suspended solids, oxygen-demanding wastes, phenols, phos-
phorus, chromium, iron, lead, aluminum, zinc, oil, and grease could be
present in process and clean-up water. Solid waste would include scraps
not sorted and sold, paint, spent solvents, and office-related waste.
Odors could result from the process. Special care would be necessary to
assure that significant amounts of toxic and hazardous substances from
this source do not reach watercourses or contaminate products produced
at the park.



Material Flows--Aluminum, steel beams and posts, hardware, wheels,

paint, and undercoatings would be transported to the plant, primarily by

truck. Finished products would be shipped out by truck or rail.

4.2.3.18 Distillation of Industrial Alcohol

The industry would produce ethanol from fermentable vegetables (proba-

bly milo or corn) for gasohol. Yearly production would be 190 million

liters (50 million gal) of ethanol. One hectoliter of vegetables would

yield 31 liters (1 bu: 2.9 gal) of ethanol. The following description

applies to 190 million 1 (50 million gal)/year. Any increase in produc-

tion would result in a corresponding increase in facilities.

Physical-Facilities--The plant would require about 20 ha (50 acres)

for laboratory, administration, and other support facilities. Highway,

rail, and barge access would be needed.

Work Force--A total of 120-125 employees would be needed. The plant

would be operated 24 hours/day with three 8-hour shifts.

Operating Procedures--For grain, kernels would be loosened by steep-

ing, then ground into meal. Further grinding would separate the starch

and gluten, then the starch would be dried and cooked. The fermentation

of other vegetables would be aided by cooking. After cooling, enzymes

would be added to promote the conversion to glucose. Yeast would then

be added to produce ethanol, which would undergo two distillation 
proc-

esses. The ethanol would be denatured by adding a contaminant such as

gasoline or ketone; and as a final step, would be inspected before being

shipped. Stillage, the nonfermentable residue, could be dried and used

as a high-protein component in animal feed. Noncontact use of the waste

heat would occur throughout the process, but temperatures would 
require

augmentation.

Discharges--Grinding operations would produce some air emissions,

but these could be controlled. Wastewater could contain yeast, carbohy-

drates, oxygen-demanding wastes, benzene, and hydrocarbons. 
Most of the

treatment can be provided in settling ponds. Special care would be neces-

sary to assure that significant amounts of toxic and hazardous 
substances

from this source do not reach watercourses or contaminate 
products produced

at the park.. Solid wastes would include husks and stems, which could be

recycled for use as fertilizer, and a small quantity of office waste.

Odors could be generated.

Materials Flow--Vegetables, a denaturing agent such as gasoline or

ketone, enzymes, yeast, and a water supply of 265-380 1/mmn 
(70-100 gpm)

would be required. Ethanol would be shipped primarily to local markets

via tanker truck, rail, or barge. Special handling procedures would be

required for the denaturing agent and the ethanol.

Revenue Flows--Construction would cost approximately $70 million.

Annual operating costs would be $80 million. Income would probably be

dependent on gasoline pric.es.



TABLE 4.2-1

APPROVED PESTICIDES AND FUNGICIDES
USED IN ORNAMENTAL GREENHOUSES'

Insecticide

Acephate (Orthene)
Aldicarb (Temik)

"Bacillus Thuringiensis
(Thuricide HPC, Dipel, Biotrol)
Carbaryl (Sevin)
Demeton (Systox)

*Di azimon
* Dichlovos (DDVP, VAPONA)

*Dicofol (Kelthane)
Dimethoate (Cygon)
Disulfoton (Di-syston)

*,Endosulfan (Thiodan)
Fenthion (Baytex)
Guthion

*Ma la thion
*Meta ldehyde

*Lannate Methoxychlor
Oxydemeton Methyl (Meta-Systox R)
Mexacarbate (Zectran)
Morestan
*Naled (Dibrom)

*Nicotine (Nicofume Liquid)
Parathion
Pentac
Pirimicarb (Pirimor)
Resmethrin (SPB-1582)
TEPP
Tetradition (Tedion)
Trichlorfon (Dylox)

Formulation

75 SP
10% granular
liquid

50% WP
28.5% EC
50% WP
81% EC

18.5% EC
30.5% EC
15% granular

25% WiP
46% EC
22.2% EC
50% EC
90% SP bait

50%
25%
25%
25%
60%

4O0%
15% WiP
5 0% WP
50% WiP
24.5% EC
20% EC
25% WiP
50%4 SP

Rate of Formulation/Acre
2

300 g (2/3 lb)
567-1134 g (20-40 oz)
2 qt

454 g (1 lb)
0.2-0.5 1 (1/2 to 1 pt)
908 g (2 lb)
vaporize 1 kg/0OO inm

(1 oz/1000 ft3)
0.5 1 (1 pt)
0.7 1 (1-1/2 pt)
6-12 kg/l000 M

2

(20-40 oz/1000 ft 2 )
454 g (1 lb)
0.9 1 (2 pt)
0.9 1 (2 pt)
0.7 1 (1-1/2 pt)
varies (use label rate)

227-454 g (1/2 to 1 lb)
0.9-1.4 kg (2-3 lb)
0.7 1 (1-1/2 pt)
0.9-1.4 kg (2-3 lb)-
454 g (1 lb)
vaporize 1 kg/10,000 m3

(1 oz/10,000 ft3)
follow label
681 g (1-1/2 lb)
681 g (1-1/2 lb)
113-227 g (1/4 to 1/2 lb)
0.5-0.9 1 (1 to 2 pt)
0.2 1 (1/2 pt)
454 g (1 lb)
681 g (1-1/2 lb)

Fungicides

*Benomyl (Benlate) 50% WiP
*Captan 50% WP
*Chlorthalonil (Bravo Daconil) 6F

Dexon 35% WiP
*Dinocap (Karathane) 18% WP
*DCNA (Botran) 75% WiP
*Maneb 80% WiP

Terrazole (Truban) 35% WiP

lPesticides with an asterisk may also be used
2Rate per acre unless specified otherwise.

227-454 g (1/2 to 1 lb)
227-908 g (1/2 to 2 lb)
227-1362 g (1 to 3 lb)
227 g (1/2 lb)
113-227 g (1/4 to 1/2 lb)
454-1210 g (1 to 2-2/3 lb)
1.36 kg (3 lb)
113 g (4 oz)

on certain vegetable crops.



TABLE 4.2-2

LIVESTOCK HOUSING AND BIOLOGICAL RECLAMATION

COMPONENTS SIZES: FLOW 9500 1/MIN (2500 GPM)

Component Number
of animals

Finishing 1,000

Farrowing (sows) 500

Nursery 300

Subtotal 1,800

Fish Ponds 280,000

'Chestnut Beds

Fingerlings Supply 817,000

Anaerobic Digester

Volume = 225 m3 (9000 ft3)

Gas = 2400 m3/day (84,600 ft3/day)

Btu =5 x 107/day @ 60% methane

Service Area and Roads

Total Area

Grand Total

Yield kg (lbs)

54,500 (120,000)

68,100 (150,000)

5,500 ( 12,.000)

128,000 (282,000)

95,300 (210,000)

408,000 (900,000)

18,200 ( 40,0010)

Area Required
m2 (ft 2 )

929 (10,000)

557 ( 6,000)

186 ( 2,000)

1672 (18,000)

14 ha (35 acre)

12 ha (30 acre)

650 (7,000)

21 (225)

1.8 ha (4.5 acre)

26.5 ha (65.5 acre)

28.3 ha (70.0 acre)

9



-SIC

2011

2016

2034

2035

2047

2048

2065

2066

2067

2075

2092

2098

2491 Wood preserving

Industry

Meat packing

Poultry dressing

Dehydrated fruits,
vegetables, soups

Pickles, sauces, and
salad dressings

Dog, cat, and other
pet food

Prepared feeds

Confectionary products

Chocolate and cocoa
products

Chewing gum

Soybean produ cts

Fish processing

M-acaroni and spaghetti

Average
Annual

Wage a

13,260

7,120

11,361

10,246

12,753

11,800

9,377

12,371

11,359

13,455

7,013

11,277

10,142

Southeast
Production

Needed

($1,00

87,418

-1,384,405

114,829

67,152

296,772

-64,932

196,834

NA

44,054

21,781

NA

NA

NA 475.8; 448.1; 607.0;1 525.7;
474.6

NA

Table 4.2-3.

CHARACTERISTICS OF INDUSTRIAL USERS

National Growth

Historic cPoece

23,003.4; 21,437.6; 22,994.1; 1.5
21,467.0; 24,614.4

3,254.1; 2,942.9; 3,390.7; 3.0
3,225.8; 3,726.3

607.3; 602.4; 671.4; 684.7.; NA
759.4

11,166.7; 1,144.0; 1,102.6; NA
1,104.5; 1,119.3

1,401.9; 1,723.4; 1,565.7; NA
1,659.1; 1,908.4

5,037.1; 4,225.1; 4,751.8; NA

4,711.5; 4,708.1

2,472.5; 2,568.4; 2,674.4; NA
2,379.2, 2,429.2

735.5; 790.6; 787.0; 719.7; NA
746.9

382.6; 404.2; 373.6; 303.0; NA
326.3

3,357.2; 2,676.6; 4,089.5; NA
4,076.2; 4,385.0

1,084.4; 1,059.9; 1,107.9; NIA
1,092.3; 1,170.4

348.3; 348.5; 350.0; 339.0; NA
370.8

Water Intake (Billion Gal
Total
Water

Intake

69.3

28.5

6.3

2.7

2.7

2.6

NA

9.0

NA

16.0

2.7

0.1

0.3

0.1

D

Cooling and

Total Process Condensing

68.1 36.1 D

28.5 22.8 D

D 5.3 D

D D D

2.7 1.4 D

2.6 0.5 1.9

D D D

NA NA NA

16.0 0.6 D

2 2 1.9 0.1

aU.S. Department of Labor, Bureau of Labor Statistics.
bEstimated by Office of Community Development, TVA.
c Value of Industry Shipments, Millions of Constant 1972 Dollars (yearly data, 1972-1976),
d Real Growth Percent Change, 1978-1983, U.S. Industrial Outlook, 1979 (1978 dollars).

W"~ater Use in Manufacturing," 1972 Census of Manufactures, Table 3A.
t~Fuels and Electric Energy Consumed,' Annual Survey of Manufactures, 1976.

NA - not available
D - data withheld to avoid disclosure

U.S. Industrial Outlook, 1979.

0

'Lons/vr)Ce El-rzric
Other incl,ý-udes Laergy Use/
.Boiler Feed and Employee

Sanitar'., Service) (OC k0

J.3 22.55

3.5 -.3.21

D 34.06

D 12.87

D 4,5.31

0.2 31'.89

18.43

D 35.63

NA 15.22

D 139.94

0.2

- 33.93

D 14.24

0.1

0.3



Tabl.e 4.2-3. (Continued)

sic

2.833

2865

2891

3111

3151

3161

3171

3199

3271

3272

3471

3713

Industry

Medicinals and
botanicals

Cyclic crudes and
intermediates

Adhesives and sealants

Leather tanning and
finishing

Leather gloves and
mittens

Luggage

Handbags and purses

Leather goo~ds

Concrete block and
brick

Concrete products

Plating and polishing

Truck and bus bodies

Avcerage
Annual

Wage a

18,411

18,040

14,296

10,802

6,314

8,121

6,921

7,474

11,016

11,377

.10,178

12,243

National Growth

Historlic

Sou the ast
Production

Needed

($1,00

NA

NA

NA

NA

17,572

31,070

18,090

NA

-15,801

NA

NA.

NA

,,-ater Intake (Bill ion__Gallons./yr _____

Tfotal Fresh Water Other (incltdes
Water Cooling and Boiler Feed- and

509.0; 647.1; 874.1; 930.4;
1,148.0.

2,049.6; 2,358.0; 1,948.2;
1,777.2; 2,086.4

928.0; 1,099.6; 1,113.3;
944.5; 1,008.0

1,059.5; 955.4; 999.5
1,032.9; 1,003.8

98.2; 107.0; 138.3; 102.8;
105 .1

364.5; 396.6; 381.7; 365.3;
412.9

365.0; 34:8.3; 346.7; 441.4;
485.2.

161.3, 166.6; 161.6; 188.6;
191.3

855.7; 863.3; 759.2; 758.1;
774.0

1,961.4; 2,071.1; 1,878.0;
1,723.4; 1,688.6

1,034.5; 1,208.1; 1,183.7;
1,092.8;, 1,264.8

1,564.4; 1,570.7; 1,304.3;
1,383.1; 1,724.9

Proj ected d

5.0

4.4

NA

-2.0

1.4

1.5

-2.2

NA

2.4

3.5

NA

3.1

Intake

19. 0

91.2

6.5

7.6

NA

NA

NA

NA

0.7

11.6

n

Total

19 .0

86.7

6.5

D

NA

NA

NA

NA

0.4

0.7

D

D

Process

2.6

14.3

1.1

D

NA

NA

NA

0.3

0.4

D

Condensing Sanlitary Service)

D D

65.3 7.0

4.4 0.9

D D

NA NA

INA NA

NA NA

NA NA

0.1

0.2

D D

D D

is

E~nergy u:se/
Emplo.yee

52.79

6 . 17

3.32

7.32

6.21

24. 28

7.95



TABLE 4.2-4

PHYSICAL FACILITIES FOR SOYBEAN PROCESSING PLANT
AT 1814 TONNES (2000 TONS) SOYBEANS PER DAY

Preparation House

Extraction Plant (Solvent)

Meal Bagging and Shipping Section

Meal Storage

Boiler House, Machine Shop,
Storeroom and Office

Locker Room and Shower House

Area
m 2 (ft 2 .)

1,015 (10,920)

605 ( 6,510)

334 ( 3,600)

290 ( 3,120)

1,171 (12,600)

139 ( 1,500)

3,553 (38,250)



4.3 EVALUATION OF IMPACTS ASSOCIATED WITH ALTERNATIVES

4.3.1 No Action

The no-action alternative would result in no near-term change in the
status of the land now proposed for waste heat park use. This would make
the property available for other TVA applications including future require-
ments for plant support facilities. If nonplant-related applications were
permitted within the reservation boundary, the development of a multiple-
use complex using conventional energy sources could be feasible. A park
using conventional energy sources would generate impacts at the site and
fuel cycle impacts offsite from using the alternative energy source in
addition to the same impacts as those assessed for the waste heat park.
This would also increase the consumption of existing fuel supplies. No
action would also eliminate the environmental benefit of reducing the
total thermal discharge from Watts Bar Nuclear Plant.

The most significant result of the no-action alternative would be
the delay of development of waste heat as an energy source.

4.3.2 Alternative Sites

Potential impacts of waste heat park development at alternate sites
are summarized in Table 4.3-1. For this summary, only the land area
within plant reservation boundaries has been evaluated for development
because of the necessity of locating a waste heat park near the waste
heat source. Any additional land requirements would increase the likeli-
hood of environmental impacts to a limited degree, and such land acquisi-
tion would be addressed in greater detail when it was proposed.

Many impacts are similar regardless of location. However, differences
in potential radiological impacts of boiling water reactors (BWR) and
pressurized water reactors (PWR) exist, because of the operation and steam-
supply design of these systems. Also, the types of emissions control and
site-specific meteorology will significantly influence the extent of these
impacts. The material selected for this evaluation utilizes identical
meteorological information and an operational efficiency of 80 percent
for all facilities so that variables other than design differences can
reasonably be eliminated.

The information presented in Table 4.3-2 indicates the order of magni-
tude of potential doses to waste heat park tenants and includes the type
of reactor and the assumed radionuclide releases for each system. Doses
reported should not be interpreted as being directly applicable for waste
heat facilities, as all of the pathways considered are most unlikely. This
evaluation is presented to provide an understanding of the different para-
meters to be considered and the characteristics of the different power
generating systems.

I



In the Case 4 analysis the PWR emissions for iodine are less than
those from the BWR while the noble gas emissions are greater. The result
is that the doses from the BWR exceed those associated with the PWR. In
addition, the BWR and PWR doses are presented when the 100 meter (in) stack
is employed. It is apparent that with comparable gaseous release systems
(e.g., a 100 mn stack) the doses associated with a BWR facility will exceed
those from a PWR.

It should be noted that the methodology used in the reference document~1 )

is considered by TVA to be "conservatively realistic" due to the tendency to
overestimate the quantity of radioactive material released in the effluents.
Furthermore, it is believed that dose estimates associated with PWR gene-
rating facilities have an additional conservative element inherently present
in the model because releases from vents were not credited as being elevated
releases even during periods of relative atmospheric stability.

4.3.3 Alternative Management

If exercised in a manner other than that proposed, the various options
presented within this alternative (see Section 2.3)--the entity responsible
for park development and waste heat use demonstration, land conveyance
methods, management requirements, and pricing policy considerations--could
result in less than optimum utilization of the waste heat resource through
reduced local participation, fewer sources of funding, and pricing that
might discourage user participation in a proof-of-concept venture. No
environmental advantages could be identified for any of the rejected
options.

4.3.4 Waste Heat Park at Watts Bar

A detailed evaluation of the impacts of this alternative is presented
in Appendix B. The locations of significant features discussed in the
following text are shown in Figure 4.3-1.

4.3.4.1 Site Development

No significant impacts to geologic features or to existing site
facilities are expected, especially since a large portion of the site has
already been disturbed.

Best management practices will be employed by PMO and industries
during site preparation to minimize soil losses due to erosion. Material
useful as plant growth media will be segregated and stockpiled, then
redistributed for site landscaping.

Potential effects on normal operations of the nuclear plant would be
related to a minor change in the quality of the CCW and the increased
working force in proximity to the plant.



Park occupants would be required to provide adequate treatment of
the CCW so that the water returned to the cooling system would be of

acceptable quality.

The Radiological Emergency Plan for the nuclear plant would have to
be revised to include provisions for the employees and activities of the
waste heat park. The potential for waste heat park-related accidents to
impact the safe operation of the nuclear plant will be evaluated by both
TVA and the NRC if appropriate at such time specific uses are identified.

4.3.4.2 Air Quality

The primary construction-related air quality impacts are associated
with fugitive dust resulting from grading and clearing operations and
from construction traffic. These should be temporary, and most of the
fugitive dust is expected to settle out within the plant site boundaries.
Wet suppression techniques, including periodic application of water on
unpaved access roads, will be employed to minimize the fugitive dust
associated with these activities.

Most of the atmospheric emissions associated with operational activi-
ties and facilities of potential users, of the size considered for the
waste heat park, are expected to be small. In addition, most of the
processing activities would be regulated by process permit conditions.
Consequently, no significant air quality impacts resulting from these
emissions would be expected offsite. Qualitative assessments of the
potential air pollutant emissions associated with the various activities
are provided in Section B.2.2.1 of Appendix B.

Central coal-fired heat backup and heat augmentation systems at the
Watts Bar site are assumed as opposed to individual units for each park
user. Air quality modeling based upon "worst case" source engineering
data and estimated allowable emission rates suggests that existing PSD
class II SO2 increments may be a limiting factor in locating these coal-
fired facilities at the site. A more detailed discussion of air quality
impacts from these facilities is presented in Section B.2.2.2 of Appendix B.

The potentially limited SO2 increment availability at the Watts Bar
site could preclude use of coal-fired backup and heat augmentation facili-
ties at the park, and may preclude some types of industry, depending upon
their air emissions. Consequently, although development of a waste heat
park would not be precluded, certain types of industry could be precluded
from locating at the park.

Air pollutants produced during the operation of waste heat park
facilities will be regulated by NSPS, PSD permit specifications, and/or
process permit specifications. The various permit requirements will ensure

that air quality in the area is maintained at levels necessary to protect

public health and welfare. Consequently, additional mitigative measures
to protect air quality are not expected to be necessary during operation.

Operation of the waste heat park facilities will result in microcli-
matic modifications in an area which includes the meteorological monitoring



facility for the nuclear plant. These modifications may include changes
in local wind speed and wind direction near the ground, changes in the
local thermodynamic stability of the atmosphere within about 100 M of
the ground, and changes in the amount of water vapor in the air near the
ground. Necessary modifications will be made to the existing meteoro-
logical monitoring program to ensure it continues to meet NRC requirements
after the park commences operation. Criteria for locating buildings and
conducting activities in the park will be established.

A more detailed discussion of air quality-related environmental con-
sequences at Watts Bar is presented in Section B.2 of Appendix B.

4.3.4.3 Hydrology and Water Quality

Hydrology--Waste heat park development will alter the present natural
drainage system within the site boundaries. Process water requirements
will have a negligible effect on the Tennessee River; however, if existing
wells are unable to meet the park's demand for potable water, additional
wells may have to be drilled. Careful selection of well locations will
be required to prevent impacting Yellow Creek impoundment which is fed
by onsite springs, and to minimize pumpage interference with the existing
potable water well field.

Water Quality--Existing thermal discharges from Watts Bar Nuclear
and Steam Plants under variable conditions from Watts Bar Hydroelectric
Plant will utilize most, if not all, of the maximum allowable temperature
rise in the Tennessee River when the waste heat park begins operation.
Also, at times in this reach of the river, natural temperatures exceeded
and background concentrations of dissolved oxygen were below existing water
quality criteria. Therefore, 'when users which could discharge signifi-
cant levels of additional heat and/or oxygen consuming pollutants are
proposed for the heat park, TVA will review their specific discharge
schemes. In addition, when park users which have the potential for
generating significant quantities of toxic pollutants or hazardous wastes
are proposed, a similar review will be conducted. These reviews will be
conducted under NEPA and TVA's implementing procedures, and if necessary,
conditions will be placed on easement agreements to protect the health
and safety of the public, the environment, and other interests of the
United States. In addition, TVA will evaluate the effect of the proposal
on the nuclear plant condenser circulating water system. Necessary miti-
gative measures will be required as appropriate. However, the central
heat park (domestic sewage treatment, central back-up and heat augmenta-
tion, storm water management, domestic solid waste disposal, and process
water intake systems), greenhouse and soil warming, grain drying, and
concrete product facilities do not represent significant sources of these
pollutants and have been assessed with respect to water quality.

Potential impacts to water quality from these facilities could result
from the discharge of construction and operational wastewater and storm
water runoff, the instream dredging for the process water intake and dis-
charge structures, the storage of recyclable nutrient solutions, and the
disposal of solid waste, including pesticide and fungicide containers.
As previously specified for the other potential park users, mitigative
measures for these potential impacts will be required as appropriate.



At a minimum, all wastewater will be treated as dictated by applicable
new source performance standards and/or water quality standards. Also,
the proposal for filling will be certified by the Tennessee Division of
Water Quality Control prior to the issuance of a dredge and fill permit
by the Army Corps of Engineers.

Specifically, during construction and operation of these facilities,
storm water runoff will be managed by the use of best management practices
which have been proven to be successful in limiting erosion and siltation
losses to the aquatic environment. The required instream dredging should
not significantly impact the water quality of the river due to the short-
term and localized nature of the dredging, the characteristically gravel
substrata of the river in the vicinity of the site, and the volume of
water available for dispersion of suspended sediments. Conventional solid
waste, if not recyclable, will be disposed of in a sanitary landfill.
Pesticide and fungicide containers will be triple rinsed, with the rinse
water used as make-up water, and also disposed of in a sanitary landfill.
If oil or hazardous substances are stored onsite, an environmental evalua-
tion will be performed and a Spill Prevention Control and Countermeasure
(SPCC) plan will be developed and implemented for each storage facility
if determined necessary.

Greenhouse, soil warming, and grain drying facilities will not require
a discharge to surface waters. Nutrient solution storage lagoons will
probably be lined and ground water quality may be monitored. Based on the
relatively small size of the units, the intermittent operational require-
ment, the volume and characteristics of the heated discharges, and the
applicable new source performance standards, effluents from the central
back-up and heat augmentation system should not have a significant impact
on the Tennessee River. Fly ash, bottom ash, and scrubber sludge will
be disposed of in a manner designed to protect ground water quality con-
sistent with applicable State and Federal requirements. Discharges from
the other facilities (sewage treatment and concrete product) will have
an insignificant effect on the quality of the Tennessee River.

4.3.4.4 Health and Safety

4.3.4.4.1 Noise

Temporary increases in nearby community sound levels will occur from
construction work and from motor vehicle traffic.

Significant amounts of rock drilling and blasting are not anticipated.

As a consequence, park construction should have lesser offsite effect

than construction at Watts Bar Nuclear Plant had.

Operational noise will originate from truck deliveries, employee

work traffic, and processing equipment.

Although there are no local or Federal noise regulations applicable
to the Watts Bar Waste Heat Park at this time, park users will be required
to be in compliance with any future noise control regulations. A maximum

L ýq of 65 dB or less at the park boundary is considered to be acceptable

a this time.



The area surrounding major transportation routes to the waste heat
park are low density rural areas. Further, there will be less traffic
along these routes associated with the waste heat park (estimated to be
1100 employees for full development) than was present during peak nuclear
plant construction (approximately 3400 employees). Therefore no adverse
traffic noise impact is expected.

4.3.4.4.2 Radiological Considerations

Liquid and gaseous effluents from WBN are not expected to affect
the products from the waste heat park. Product sampling will be con-
ducted to confirm this expectation. Should this program reveal signi-
ficant impacts from WBN to these products, measures will be implemented
to restrict the production and use of the products as necessary.

4.3.4.4.3 Safety

As each potential user applies for park occupancy, TVA will evaluate
process details and corresponding health and safety hazards.

4.3.4.5 Terrestrial Ecology

The development of the proposed waste heat utilization facility could
eventually result in clearing or alteration of approximately 400 acres
of terrestrial habitat, much of which was previously disturbed by nuclear
plant construction. Depending upon the nature and type of waste heat
development on the western portion of the site, construction and opera-
tion of facilities could have an adverse impact on the adjacent Tennessee
Wildlife Resources Agency, Yellow Creek Wildlife Management Area.

A condition of the agreement between TVA and park management will
provide for the establishment of a buffer zone of riparian vegetation
between the waste heat park and Yellow Creek to preserve existing habi-
tats and isolate the Yellow Creek Wildlife Management Area from the
waste heat park.

4.3.4.6 Aquatic Ecology

Construction of the proposed waste heat park will result in some site
runoff and limited instream construction activities. Primary concerns
would be the introduction of large quantities of suspended solids and
physical habitat disruption which could cause some mortality to immobile
benthic forms including endangered mussel species. Stormwater will be
controlled using best management practices, discharges will be in compli-
ance with applicable guidelines, and the location and scheduling of
instream activities will be controlled to minimize biological impacts.
For a more detailed discussion, refer to Sections B.6 and B.7.

Operation of the WBWHP will result in an additional raw water intake.
This could result in a potential cumulative entrainment of 3 percent of



the total transported larval fish population. Analysis of the most recent
samples collected at Watts Bar Nuclear Plant indicated that 75 percent
of the total transported population consisted of Clupeids and 4.5 percent
game species (Percichthyids, Centrarchids, and Percids).

Discussion of additional operational impacts from aquacultural, agri-
cultural, and industrial applications at WBWHP is presented in Section
B.6.2 of Appendix B. Each application for operation within the waste heat
park will be reviewed by TVA to ensure that significant negative impacts
to aquatic organisms will not occur. Following its independent review,
TVA will cooperate with the State of Tennessee, the U.S. Army Corps of
Engineers, and the U.S. Environmental Protection Agency in an attempt to
further ensure that park occupants are compatible with the maintenance or
enhancement of a balanced indigenous aquatic conmmunity and with the fish
a nd wildlife management goals. of the citizenry of the Tennessee Valley.
TVA will not approve any use which could aggravate existing water quality
conditions.

4.3.4.7 Endangered or Threatened Species

Based on the information presented in Section A.7 and Appendix E,
and mitigation measures proposed in Sections B.6, B.7.3.1 and B-7.3-2,
the development of the proposed Watts Bar Waste Heat Park should not
jeopardize the continued existence of any Federally proposed or listed
endangered or threatened species nor inhibit opportunities for the
recovery of such forms at the regional or national level.

4.3.4.8 Agriculture and Soils

Site development would require approximately 162 hectares (400 acres),
76 percent of which can be classified as prime farmland. Principle crops
grown in the area and annual yields as derived from 1979 Tennessee
Agricultural Statistics are as follows:

Corn 4.9 m3/ha (55 bu/ac)
Soybeans 1.9 m3/ha (22 bu/ac)
Tobacco 2668 kg/ha (2380 lb/ac)
Wheat 2.7 m3 /ha (30 bu/ac)

The proposed site was originally purchased by TVA as part of the
Watts Bar Nuclear Plant site. Much of the area has been disturbed during
construction of the nuclear plant and none of the land is currently devoted
to agricultural uses.

4.3.4.9 Land Use

The land use changes proposed are consistent with the Rhea County
land use plan and will allow TVA to maximize the land use potential of
this property. There are no existing or proposed recreational facilities
located within the confines of the proposed waste heat industrial park.



4.3.4.10 Socioeconomics

Most of the jobs needed to construct and operate the park are expected
to be filled by local residents or commuters; no stress on community support
facilities are anticipated.

4.3.4.11 Aesthetics

The overall plant layout is located on a river terrace overlooking
Chickamauga Lake and surrounded by steep, wooded slopes which already
offer some degree of visual screening. Proper landscaping and facility
design should combine to provide adequate mitigative measures with respect
to visual aesthetic concerns.-

4.3.4.12 Cultural Resources

One cultural resource, archaeological site 40R1164, has been determined
by TVA to be eligible for the National Register of Historic Places (Appendix
F). No site alteration activities are currently planned which would impact
this resource.

4.3.4.13 Floodplains and Wetlands

Floodplains

With the exception of facilities such as those listed below, no con-
struction of permanent structures will be permitted below the 1-percent-
chance flood elevation (697'), and none where flood damage would be
significant or impact TVA reservoir operations below the TVA structure
profile elevation. The only facilities to be placed within the 1-percent-
chance floodplain (base floodplain) are the open-field soil warming area,
aquaculture retention ponds, and necessary support facilities such as
roads, parking areas, water intakes and discharges, and utilities (see
Sections 4.1 and 4.2), none of which are critical actions for which flood
risks must be kept to a minimum nor are incompatible with TVA policies
on floodplain development or restrictions for reservoir shoreline develop-
ment as required for effective operation of the reservoir system.

Alternatives to Floodplain Development

No Action--Restricting all development to elevations above the base
floodplain or the TVA structure profile would preclude much of the park
site from being developed. For an adequate demonstration of a large-scale,
multiple-use complex, additional land outside the reservation boundary
would have to be acquired. The no-action alternative would essentially
remove all the benefits of the demonstration of waste heat utilization
at this site and is not deemed practical.

Alternative Sites--Because a waste heat park must be near the source
of waste heat, alternative sites are limited to areas adjacent to generat-
ing plants, all of which would have floodplain impacts similar to those



at Watts Bar. Because of other conditions identified in Section 2.2,
these alternatives were eliminated from consideration as impractical for

the initial large-scale waste heat park demonstration.

Because no other practicable alternatives exist and because impacts
to the floodplain and to facilities from this type of development will
be minimal, the construction of the proposed soil warming area and aqua-
culture retention facilities within the base floodplain is acceptable.

Mitigation measures, which will be employed to minimize any flood-
plain impacts, are presented in Section B.12 of Appendix B.

Wetlands

Siting and construction of specific facilities will be evaluated
when proposed to assure they are consistent with TVA policy on protection
of wetlands. Wetlands identified on the site, as shown in Figure A-12.1,
will be avoided in the location of structures and facilities, fill, or
drainage systems. Site locations away from all wetlands are deemed
impractical based on the considerations outlined above for floodplain
siting.

4.3 REFERENCES

1. U.S. Atomic Energy Commission, "Draf t Environmental Statement Con-
cerning Proposed Rulemaking Action: Numerical Guides for Design
Objectives and Limiting Conditions for Operation to Meet the Cri-
terion 'As Low as Practicable' for Radioactive Material in Light-
Water-Cooled Nuclear Power Reactor Effluents," January 1973.



Table 4.3-1.

SUMMARY OF POTENTIAL IMPACTS

. 0

Bellefonte Hartsville Phipps Bend Watts Bar Yellow Creek

Land Use

Geology

Soils

No impacts on agri-
cultural resources
would occur because
land has already
been removed from
production. Park
development could
limit plant
expansion

No impacts to geo-
logic features or
mineral resources
would be expected

Some mixing and loss
of soils would
result from site
development, but no
significant impacts
to soil resources
would be expected

Sufficient water
supplies for park
operation should
be available with-
out affecting water
availability to
other users

See Bellefonte

See Bellefonte

See Bellefonte

See Bellefonte

See Bellefonte

See Bellefonte

See Bellefonte

See Bellefonte

See Bellefonte

See Bellefonte

See Bellefonte

See Bellefonte

Hydrology

Decreased flow from See Bellefonte
springs feeding
Yellow Creek impound-
ment could result
from pumping wells
used for park water
supply; surface
supplies should not
be affected

Water Availability Need for use of sur-
face water supplies
may affect avail-
ability during
periods of low flows

See Hartsville



Table 4.3-1. (Continued)

Floodplain Considerations

Water Quality

Ecology

Terrestrial

Aquatic (Fisheries)

(Waterfowl)

Bellefonte Hartsville Phipps Bend _

Some park facilities
may be developed
within the flood-
plain; however,
these will be lim-
ited to uses which
will not increase
risk of flooding
upstream and would
be consistent with
TVA floodplain
management policies

No significant im-
pacts would be
expected

No impacts to sensi-
tive terrestrial
wildlife or plant
species would be
expected

Cumulative entrain-
ment could be prob-
lem to fisheries

Waterfowl resources
should not be
adversely impacted

See Bellefonte

Open-system use of
CCW could further
concentrate chemi-
cals present in
Cumberland River,
requiring additional
treatment or hold up
of any discharges

The presence of sev-
eral species of
wildlife listed as
sensitive may neces-
sitate mitigative
measures during park
development and
operation

See Bellefonte

See Bellefonte

See Bellefonte

Insufficient flow
for the dispersionn
of chemical dis-
charges could
necessitate addi-
tional treatment
of such discharges

See Hartsville

Cumulative entrain-
ment would be a
primary concern to
fisheries

Waterfowl would not
be subject to signi-
ficant impacts

Watts Bar

See Bellefonte

Yellow Creek

See Bellefonte

Low dissolved oxy- See Bellefonte
gen levels may
necessitate addi-
tional treatment
of discharges

See Bellefonte

Constraints on
oxygen-demanding
wastewaters would
be needed

Mitigative measures
for impacts to
springs would be
needed

See Bellefonte

See Phipps Bend

See Phipps Bend

0



Table 4.3-1. (Continued)

Aquatic (Nonfisheries)

Wetlands

Air Quality

Radiological Considerations

Cultural Resources

Socioeconomics

Recreation and Scenic

Bellefonte

No significant im-
pacts would be
expected

Measures to minimize
impacts to affected
wetlands would be
consistent with TVA
policy on protection
of wetlands

PSD and BACT regula-
tionns should prevent
air pollutant emis-
sions from having
significant impacts;
nuisance odors should
be controllable

No significant im-
pacts would be
expected as a result
of park development

Additional evalua-
tion of reservation
would be required
to determine extent
of existing cultural
resources and poten-
tial impacts

No significant
adverse impacts
would be expected

No significant
adverse impacts
that could not be
fully mitigated
are expected

Hartsville

There may be dis-
charge constraints

See Bellefonte

See Bellefonte

See Bellefonte

See Bellefonte

See Bellefonte

See Bellefonte

Phipps Bend

Discharge con-
straints are
probable

See Bellefonte

See Bellefonte

See Bellefonte

Additional involve-
ment of SHPO and
ACHP would be re-
quired to evaluate
impacts to sites
nominated to
National Register

See Bellefonte

See Bellefonte

Watts Bar Yellow Creek

Constraints on
oxygen-demanding
wastewaters and
inatream activities
would be needed

See Bellefonte

See Bellefonte

See Bellefonte

See Phipps Bend

See Bellefonte

See Bellefonte

See Bellefonte

No impacts

See Bellefonte

See Belle fonte

No significant im-
pacts to cultural
resources would be
expected

See Bellefonte

See Bellefonte

0.



Table 4.3-2

ANNUAL CHILD THYROID DOSES FROM GASEOUS
(Gas Case No. 4)

EFFLUENT (MREM/YR)

Release Rate
(Ci/yr)

Noble Gases 1-131

6.7(3)

4.8(3)

6.7(3)

4.8(3)

Location

7.4(-2) Lakeshore a

l.l(-l)

7.4(-2) River f

200

88 b 26b

Doses (rnrem/yr)
Distance from station (in)
500 800 1000

14 b(0.54)c 10 b(0.49)c

180 d 52 d(0.62)e 28 d(1.1)e 20d

15 0 b 4 6b (0- 3 6 )c

(1.0)e

23 b (0.44)c 17 b (.1

300 d 91 d( 0 .87)e 44d (0.97)e 31 d(0.89)e

Doses for lakeshore site from external radiation, ingestion of vegetables and milk, and inhalation.
Gaseous effluent release from 50-mn roof vent.
Gaseous effluent release from 100-rn stack.
Steam jet air ejector and gland seal effluent released through 100-rn stack.

All gaseous effluents released from 100-rn stack.
Similar doses for riverside site.

Reactor
Type

PWR

BWR

PWR

a.
~ b.
c.
d.
e.
f.

0
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4.4 UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS
ASSOCIATED WITH DEVELOPMENT OF A WASTE HEAT PARK

Population radiological dose commitments, due to the increase in the
number of people working in proximity to the nuclear plant, would be
expected to rise but not to a significant degree. Site development would
result in the loss of wildlife habitat, open space, soil productivity, and
vegetative species diversity for the life of the facility to a limited
extent. Consumptive water use would increase. Effluents released to the
air, water, and land would be increased; however, the rate of emission
from each source would be in compliance with applicable regulatory
requirements. It must be emphasized that these impacts are less than
would be expected from similar development at Watts Bar or another
location utilizing a conventional heat source.

Development of the waste heat park at Watts Bar would reduce the
total thermal discharge from the nuclear plant by using the heat rather
than discharging it. The use of waste heat for the planned facilties
would save conventional fuels for other uses. The adverse environmental
impacts resulting from the production, conversion, and use of conven-
tional energy sources would be averted for the facilities that use the
waste heat.



4.5 RELATIONSHIP BETWEEN SHORT-TERM USES AND LONG-TERM
PRODUCTIVITY OF THE ENVIRONMENT

Development of any waste heat park will be adjacent.to an established
waste heat source. Successfully utilizing this source would contribute to
the immediate goal of demonstrating the feasibility of waste heat utiliza-
tion and to the long-term consequences of conserving fuel supplies,
developing otherwise wasted resources, and advancing related production
and process technologies.

One long-term benefit would be the expansion of employment opportuni-
ties by providing additional jobs. Most of the jobs would be permanent,
which would contribute long-term employment stability to the area. Another
gain would be the increased economic activity resulting from the increase
in local incomes.

The area could be restored to other uses at the termination of the
waste heat park project, which represents a short-term commitment of land
use. The preclusion of other site uses could be a long-term effect. Land
occupied by expanded urban areas or by transportation facilities would be
considered a long-term use. Productivity in relation to soils, vegetation,
and wildlife habitat would be altered but would be expected to be restored
over the long term.

The operation of the waste heat par k should not result in a signifi-

,cant long-term environmental degradation. All effluents discharged to the
air, water, and land will be within levels which are considered acceptable
for the short-term uses of the environment.



4.6 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS
OF RESOURCES

Building materials would be committed for the construction of park
facilities, as well as for roads and buildings to accommodate the expected
trade growth. Energy, in the form of petroleum products and electricity,
would be consumed for development activities, and for park operations.
Manpower would be committed to this project in lieu of utilizing the work
force elsewhere. From undisturbed areas, wildlife habitat, open space,
and some soil quantity would be lost for the life of the project..



5. CONCLUSION

The successful demonstration of commercial waste heat utilization
will benefit the Tennessee Valley region and the Nation. The preferred
alternative, granting an easement for a waste heat park at Watts Bar, is
the best available means of demonstrating large-scale waste heat concepts.
Implementing this action at the Watts Bar site should facilitate the
demonstration of waste heat technology and should provide sufficient assur-
ance that the park does not adversely affect nuclear plant operation.
Impacts created by this project will be mitigated to the extent necessary
to protect the health and safety of the public, the environment, and other
interests of the United States including those identified by NEPA and TVA's
implementing procedures.

I It is concluded that granting an easement for the development of a
waste heat park at Watts Bar is an environmentally sound action, with
fewer adverse impacts than would be expected from similar development
elsewhere utilizing conventional heat sources. Development of the waste
heat park at Watts Bar is the most reasonable alternative and should be
implemented.



6. AGENCY AND PUBLIC REVIEW

6.1 LETTER AND TELEPHONE COMMENTS

This section contains copies of all letters and transcripts of all
telephone calls received concerning the Draft EIS in the order that they
were received. The text of the EIS was changed in response to some com-
ments; other comments were answered directly in Section 6.2. The numbers
noted in the margins of the comment letters indicate the sections in
which the questions are answered.
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Federal Aviation
Administration

14o\.Cnlteil 4~ 1980

Novclrlbiýi 5, 1980

Dear. Dr. Ei-Ashry;

Thank you fur forwairding a copy of the TVA Draft
rnvironmentaL Impact Statement -Proposied Watts bar
Wa.sý:e Heat Park. This Department has no comments on the
S ta tement.

Sincceri:4N /

XAicholty V. DiSilvcstre
Assistant Direcror (Environmiental Programs)

Office of Administirative Programs

Flohamed T. El-Ashry, Ph.D
Director of Environmental Quality
Tennessee Valley Authority
Norris, Tennessee 37828

EQS

Nov 1O0-A

h,! inai

Cslne.Mou

F-I

* *tMC.

* -A"t,,

Dr. tiiiiirsed T. El -A,il~i r
Dikrectur cif F~nvjiroili,,,itl Quait *y
tunneshee ViiileAu tiuit
Njlttiral R-fitiurci--iH iid u
Norris, *Fcnnes'mee 37826

Dear Sir:

Thank yi)u for the oipportuniL u, t0 Le.View your Draft Envirionmental
Impact statement (of!IS) oil the Prupoicd Watts Cair Waste Hleat Park.
The Federal Aviation Adminjuotration finds no problem with the proposedi
act ion. Thie remoteness of the location should present no problem with
commsercial aviation from Nashville, Knoxville, or Chattanooga. While
general aviation? activities can be expected to inicrease- am a refsult of
increased projected business activity, these aircraft in this
rimeframe will all have been certificated to FAR Part 36 and have
minitnws noise levels.

We congratulate you on a very well done Draft E1S and please feel free
to call on us if any conflict With aviation snattera occurs.

Sincerely,

RICHARD) N. TEI)RICt(
Chief, Naive Policy' and'Rogtlatovuy Br..
otffice of Env iraiiaeuit and Energy
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1:.' 1:1
TENNESSEE DEPARTMENT OF CONSERVATION

rENN1 SSIEL tIISTQR1S:AL GUMMI.saýION
4/21 MM4USOALE EYiVVS NASHVILI F 72

Novembe r 10, 1980)

Pr. Ilnhanral T. [I -Astiry , Di iortor
Environmiental I'raliity Sta ff
I0IIIIOs'CP Valleiy Authority
Natural Resuurces, L1iiildirtiq
Norris, Tennessee 37828

Re: Draft EIS Watts Bar Waste Ileat Park, Rhea County, Tennessee

Dear Dr. El-Ashry:

The State Historic Preservation Officer and his staff have reviewed the
above document regarding TVA's compliance with Section 106 of the Natiotnal
Historic Preservation Act as codified at 36 CFR 800 (44 FR ;068-6081, Jan.
30, 1979).,

As stated on page 59 of the Draft ElS,a cultural resouirce survey located one
site, 40 RH 64, which meets the criteria of eligibility for the National

kppendly F Register of Historic Places. However, the project as presently plannedwill have no effect oil the site. The Final EIS should include a copy of ourJuly 7, 1980 letter to Maxwell 0. Ramsey concurrinn with TVA's opinion that_J the project as planned will not affect properties on or eligible for the
National Register-.

Unless project plans are changed or archaeological remains are discovered duringconstruction rio further action is necessary to comply with Section 106.

Your cooperation will be appreciated. [ EQS T

Sinaceresly, -I !;Uv -tjo

Herbe rt L. Harper 
-

xc: Saralee Terry, State Clearinghouse t
11-19-80

mc: 1. B. Goss,- 1110 CST2-C 
*.

W. W. LaRoche, ElOB 8 C-K ..... .
CI .Cliu, E R I

{ 1
1

tt.i~ ilEPA

-- LOLARTMENT OF AGRICULTURE
Ei~ntiori Agric-uliutmi Center
Nzishville, Tenni'sseo 37204

TeleIphone (615)-741-1531

C .2 T-

Irv-iL
1

l4EMORANDU-M '

TO.

FROM:

DATE:

Saralee W4. Terry
Tennessee State Planning Office

Paul 1-1. Koger, Assistant Commnissioner, A_

November 10,.1980

SUBJECT: Agency Review A-95

This is to advise that we have reviewed the following projects
and have no negative com.-entS:

.1. CH#i81-314l U. S . Forest Service
Land Acquisition Appalachian Trail

2. CH,18l-3154 Nashville Corps of Engineers - 4014 Permit
3. CII-81-3151 Old Dominion Power Company - 404 Perrmit
4. Cilht81-3150 404 Permits Issued in September 19o0 by

Nashville District Corps of Engineers
5. CH1131-3152 City of Norris, Notice of No Significant

Effect: Comprehensive Neighborhood Cencer
6. C~liA,8L-3153 General Services Administration-Rcgion 4.

Feasibility of Consolidating Federal
Activities in Knoxville

7. CH#81-3155 City of Lewisburg,, Notice of No
Significant Effect

8. C11 , 181-3156 Boone Lake - 404 Permit
9. Clit:81-3158 Fort: Loudoun Lake - 401, Permit
10. Chiti8l-3157 Tenncasee River - 404 Permit
11. CIi8l- 3 149 Nashville District Corps of Engineers, FLIS:

*-..Dspoalof Lands for Public Port and
Industrial Use., Cordell Hull Daim

27. C11#81-3148 TVA: Dra ft Enivironmental limpact Statement,
- ..-Wat ~.Bair Wast Žl~c,Ž Park

Rhca County, Tennessee

0
C.



STATE OF TENNESSEE

DEPARTMENT OF TRANSPORTATION
NASHVILLE. TENNESSEE 321~9

November 21, 1980

311.9 cal :C

I

Mr. Mike Jones
A-95 Program Analyst
Tennessee State Clearinghouse
660 Capitol Hill Building
Nashville, Tennessee 37219

SUBJECT: A-95 Notification CH 181-03138 City of Lexington, Notice
of No Significant Effect on the Environment; #81-3141
U.S .-Forest Service - Land Acquisition Appalachian Trail;

C#f81-3148 TVA: Draft Environmental Impact Statement, Watts
Bar Waste'Heat Park-Rhea County; 081-3149 Nashville District
Corps of Engineers, FEIS: Disposal of Lands for Public Port

and Industrial Use, Cordell Hull Dam; 981-3151 CorpRs of
Engineers Public Notice 80-229 (46,595): 081-3152 City of
Norris, Notice of No Significant Effect Comprehensive
Neighborhood Center;, #81-3153 General Services Administration
Region 4, Feasibility of Consolidat inrg Federal Activities
in Knoxville; #81-3154 Corps of Engineers Public Notice
80-213.

Dear Mr. Jones:

We have reviewed the above notices for the subject improvements
and find no apparent conflict with any present or proposed plans of
.the Department of Transportation at this time.

If I mlay be of further assistance, please do not hesitate to
call me.

SincerelX

(for) E. R. 'frrell
Director
Bureau of Transportation
Planning and Programming

RSC:nes

CHIATTANOOGA AREA REGIOTAL COUNILOI OF GOVERNMENTES jSOUTHEAST rE1101-1 Of~O aM *ICYt

HARIRY L. DETHERO
Chairman

November 241, 19810

Dr. Mohanmed T. E1-Ashry
Director of Environmental Quality
Tennessee Valley Authority
Forestry Building
Norris, Tennessee 37828

SUBJECT: TVA's Draft Environmental Impact Statement. Wlatts Ba- '4ast

Hleat Park, Rhea County, Tennessee

Dear Dr. El -Asliry:

In accor(!ance with the Office of Management and Eedget Circula- '4?: *hi~s

office, as the arr-awide Clearinghouse, has reviewed time subje.- S5teqteant.

Theinfrmiaton nd naysis presented in time draft Enviroemmion

Statemment are gjener-ally consistent with local nianning data an' Jevel,.i'nnt
objec tivyes. H~ow.ever, tim' inidustrial empi evince f emires (Ti~, par-3 3 wi i

B92 hypothetiCal , may ire sumcahl~it low bascd on recent. interest bý, "iuS t!ri a.
.. 2 concerns in participating in the par~k.

On the basis of tlie information now available to this office. nail'",~

reveal no conflicts with existing or planned activities in ttmt 3rea. T here..
fore, this office recoamiends approval of the draft impact sta>'.neflt.

In accordance with the provisions of the Office of Management 1,nd Bud,' et
Circular A-95. a copy of this letter of review and conmment nuj-. be attached
to your foninal application.

Should there be any question, or if we may be of further a,,ssi-.ince, plealse

contact this office.

Sincerely,

Charles L. Thrailkill

Executive Director

CLT:IiCB:cmm

CC: Mike Jones
John M-oeller

l1-26-SD---MK!
Cc: L. IS 1.a, 50 CSI 2c

14 i. !_-1d-che. r.1-055 rK

413 JAMES BUILDI14G [_ 735 EHI-OAD ST. I CiiATTANOOGA. TN. 37402 El !'HONE 615I26r.?8¶a
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SIIRJFP'T: IUCLEAP.- 1411 WIASTE HEAT P'AltE-F9IjPlPORT

CAIL VIMCIC=Y 14lF. PI'O"V:
AT. ?, nOX 1
DAYTONJ, TN 37321 StmitilEV MIME1::

HAJOJI POTNTS: l!AHtrEr TO VOICE HER SI,1PPO'lT OP Tli1ý "ATTAq O1AR
WASTE HEAT PARK.
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MAJOR POINTS: "'AiT'M TO VOICE tIER tl?POW" OF' THlE BA~ AR 1JAITr

HEAT PARK.

ACTION: TOLD HER THAT HER COI'¶ENTIS WOMI.D PE AnODED TO TwlE PrfCOPD.

DISTRIBUTIOII: CAL FILES ( 1)
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?!FAR VJATTS DIAR. U, PEADY TO GO '(IT!! IT. Tl1'I1V.73 71 TI A OVAY

TlI!Vr AND" STATrD IT IS MIORE THTAN IVELCOrhE fly THlE r~0?I..E qE HAS
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C.ITI?.EM ACTIONI LIMIE

SUIRJOErT CODV: f!

sIUO,!ErT: HUCLEAr.-

mif1IR.3.1

TYPE C.A~l.: MC STATUJS: r.

H1* 'IAST HEA.T PARK-SUIPPrR
T

JFRPJY CH!EEKS'!''ES 'LAC

DIAYTON, TI

Aoil POINTS: ,ChM.ED TO0 VOICE lIlS S'IplPOP' FO' 9 't''I "TSir,

14ASTE HEFAT PAR.K.
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HIS3 CALL A PART OF MY OFFICIAL RECORD.

DISTRIBUTION: CAL FILM5 (1)
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5;WuIJK:T CODE: N4 TYPV. C?.'JI.: PC ,;TATI1"-

rSI!OX-r:T: NUCLEAR- 1i't '4AST-v hEAT PATIE-1SIPPOP.~
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IJASTS IIFAT PARK.
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DI.9T11I11ITIOlI: CAL FILES (1)

rn vw I". it,

pC~')pO.
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r1T'i7.:'1 ACTIXI0' ~l: rAl. T:Y: HT!

fy11 C~i.: ?! r AlIS:TENNESSEE STATE PLANNING OFFICE
660 CAPITOL HIULL BUILDING

301 SEVENTH AVENUE. NORTH
NASHVILLE. TENNESSEE 372 19

615-741-1676

ROUTE 2
BOX 91r)
DAYT&1, 14 -37321

IA -liPI:RTS: IS TN FAVOR OF THLE priýlpflSET? 'IATr' rM- '..Ar .EA
PARK(. SAYS M!ANY PEOPILE TM T!'I AREA AWr2 OUT n" "Or',4111 11AYPP

*1IlTS ý!4ILL rlRT SO'FlE OF TIM9O OFF OF I4Ef.FAI1E AlP) PAC!' 10'~n:

D1STRV3I!T'TO;I: CAI. FILE.S (1)

December 5, 1980

Mr. Richard L. Morgan, Jr.
Manager
Office of Commsunity Development
Tennessee Valley Authority
201 Summier Place Boulevard
Knoxville, Tennessee 37902

RE: CH#81-3148 DEIS Watts Bar Waste Heat Park, Rhea County, TN

Dear Mr. Morgan:

In accordance with 01-iD Circular A-95 and as the designated State Clearinghouse
for federal grant programs, we have reviewed your proposal and have assigned
this project the State Clearinghouse number indicated.

Our evaluation of submitted materials identified no conflicts with existing or
planned state activities. We hereby are notifying yoII that your proposal is

deemed acceptable on the basis of the descriptive information you have made

available to this office. We, or other reviewing authorities, may wish to comi-
inent further at a later time.

If our office, as the State Clearinghouse, can be of further assistance, please
do not hesitate to contact me.

Sincerely_ jl IU;F'INl5'L~.

Thomas M. Webb
Manager, Environmental Services

TI-LW: pbw .,~/ l __

* JTF~.7(

!w;mr.rr cow-,: ,I TYPE r.1111: V! S-ATIM.: f!

1411rLFAR- W!11 9ASTr. 1!r.A*I' PAPV

RUS7W.,!ý11 PI"mr.:



DAN WýADE
TIICA COUNTY COLIRI 14OUbE

DAYT0N. TLNNLSSLE 373ZI

16151 775 5.187

UNi'lLEDS) ~,A I Vi [4V I 1ýL14M I A- I lA L PUC II( I I(('N M.LN Y

I)cctisb.ur 9, 3980)

4SA-EIS

December 5, 1980

Dr. ?,hflu T. El -Ashry, Director
EnvlrrUnmeittal QuajiLY Stilff
Ntatural. Resources Building
Norris, 'Tennessee :37828

Dr. Mohamed T. E1-Ashry
Director Environmental. Quality Sta ff
Office of Natural Resources
Tennessee Valley Authority
Forestry Bhuildinug
Norris, Tennessece 37828

Dear Sir:

As the Chief Executive of Rhea County Government, i wish to
express my unqualified support for the Watts Bar Waste Heat
Park. *The park concept is totally in harmony with Rhea Couinty's
future growth and planning.

Sincerely,

Dan Wade

are Q

DE 5,80

iro

L. B. Goss, 1110 CST2-C
Wl. W. LaRoche, ElOB 8 C-K

S

Dear Dr. El-Ashry;

We have reviewed the Draft Environmental imp11act Sitatemenet (tIElS) for the

Watts Bar Waste Heat Park in Rhea County, Te-nnessue. W..hile EPA strongly

supports the concept of low grade waste heat recovery, our review of the

DElS raises some fundamental questionis about the environmenlt limitations

of the Watts Biar site and the adequacy of the DEIS in quantifying the

potential environmental consequences of the project. Specifically, w

are concerned about the possibility of water quality degradation in the

Chickamauga Reservoir after the Park is fully developed... Our attached

technical cossnents develop this and our other conicerns in more detail.

As a result, we have rated the DEIS5 LO 2, i.e., we have no significant

objections to the proposal, but request the above issues be addressed in

the FEIS.

Sincerely yours,

h .Hlagan III
Chief, EIS' Branch

End lo-ure

12- 16-80
mc: L. 8.

W. W.Goss, 1110 CST2-C
LaRoche, E10C 55 C-K

S



I I I V '. Ill' )15t T '

VAS ION TENNE ..F SF ' 13t

it:: UN ICA), C01,1,1:llfs:

Pate A::b 18 tj-rLg.trapl

ally aitd lt eett' dupth:; InI itfil Chiitckt~.t :et ii for .thtve t
Bat, Dam,;) LI-FI IlS;loulld a lso discoi;'; In witl lxi t ] lq ; 0 i I sll

o.. xvgoit l'otll:tn t ra L 111 .11 il litit ir fitl I I d v,'~ll, tl I ofe s'; h t ..M
us LUJ a :i[t(ei fivd "mnix" of indusirIL-S.

IS tile Cl' IIOkUnaga Reservoir atllacctlt. to Ilth' piroiposed factlli~v I Ite'rmal ly
stratified duritig tite summer mothll~~s?

Ceuqertý I Cýoaunmctt

What tierceut ot th- waste hent produced by Lilt' Watts Bar Nuci ear Faclt ltv
will be used by tfte waste heat park whten full doe'v.loped?

Page ~ ~ ~ ~ a B-Lart'r ah

*fic DEIS does not adequately addrcss the' a Ir qIttiol ity impa~cts of thlt:
coal-fl red hackuip and heat: atitgletlt'n~ti it 'sytumn Tile FI'.1S slintil d i teli.0
a tnitroscale analysis of. tile air qiial I i Imp~ititti ofa backttp heati
generat ion system of thle type desccr ibed Itt the DIAS.

T11'ie ' DFS dot~tt; illt adtjett aely eva l1ieu: till'01 :,i1il 1tnut orie.I ei di eulel igi.
(hlatlCtct i!;l. Ic:; ot the indostrk itbotht are I ikt~lv Lto hI- locat1ed in1 [the
14als Ileat paik. .SpeC iFiCtl Iy , Lilt! HIS slttitldl, for c'.clu 1ruti~ttry Ini-
clttulu'd itl St'C~ji' 4t.2, list the' .ilit,itt ,I fi)LatI-Nitttigll, Nn3-Ni troIll-n

6.2.1 Plio!t;liluirltls , 1111cjls' 1111, and BODl (li lhs/daty) iti bv iiischlarl~t' aftit- tppli-
caltion otf tiear availjable uc'tntrt,1 Ctihnology (ISAI:') (,I- Its ell~tiva I Lllt.
Four inultisrie':; where IIACf hNis nti: lecin proumilgl;.ied, tlte ulischittg-e.amouttts
slitpt~d he basedi on "best enizine'e lg Jildgmuni" ''wIith the' polluciti~lt.coIIrol,
(Lictiolo igy piroposed Uditi Ifled. If* titeroli Ill.*0 itt. ittlollgy is ;% Colitli i~tly
closud systemn (Ito NPDES petal r) * the FEIS shouild st;t i s';tich.

fi.floawr l T. ' I- A-l) ~

Dilrel-t ur of Entviroitttnt.Ll I tQ1,.1 Iit Stf
O~ftI Icc of Nattira, I H:'':.,trct's
Fore';t ry Itululbidg
Nortis, IN 37K82

Dear Dr. LEl-Asitry:

I Watit ILO eXlreSS MY support for the effort of TVA in deve
1 

lopkill
rthe indtistria I park at Watts B~ar Nucle'ar Mitant I belIieve' that

tito Park is envi ro~ntonLally sotind, * conomtcý11.13 :uvuund and com-'
Inert'i ally lu~a:jhtl .u

As the Pastor of aI 500(-suemlet churcht, I reati C1. hat if out' COM-

tuiullt y is to grow, W(! Must cotlflkUIle tu) 51' growth in industl v.

We neetd new jobs for our commucItty, plujs, wc imist continlue to

seait-:tI for itew sources of tayxes tha.-t will imIlprove otur schools,
Itifltw4tys anad mainy Utltc r-progriutus.

I spea;k nit -iilly fit mysitI I in regard to, 1-i., unaiter, b ut fur tile
mtaJutrity of itittuuttlltsltip.

lack Edwards
l'.u;Lor

14. 1. ~ uh- III" c r

EQS

C15 3

A. 3.3.l1

1.2

4.3.4.2

B. 2.2. 2

r "5, 7 1 5.uýý -
-ulý- 775 0101



cc:t 1

W.W atcv 1750

1 1 DEC 196,

Dr. M. T. El-Ashry
Director of Environmental Quality

Knoxville, TN 37902 xi~-,

Deer Dr. El-Ashry:fI 
'

I have received the Draft Environmental Impact Statiement -Proposed Wa
Waste Heat Perk for review and comments. I find the following comments-
plicable:

Vol. i, page 5, Para 2. Alternatives.

Under this section, three alternatives are presented, i*.e. , a waste heatpark at Watts Bar Nuclear Power Plant, waste heat parks at ether TVA. power
plants, and no action. Are non-Federally owned sources of waste heat avail-able 4n the Tennessee Valley which could be additional alternatives to the
Watts Bar site?

Vol. I, p.7, pare 2.3 Alternative Management Schemes,. Para 3.

Will the selection of occupants for the park be subject to interagency
review? If so, what kind of document will facilitate the review--EIS s upple-ment, EA? What restrictions concerning the maintenance of environmental
quality will be used in instruments to convey the land?

Vol. II, p. A-39, pars A.7 Enda.ngered or Threatened Species; A.7.2 Aquatic
Invertebrates and Fish, pare .

The reference to the Identification of two specimens of the snail darter,
Percina tenasi, by sight, in the Tennessee River neat TIRl 515.4 has doubtfulscientific value for the purposes of this assessment unless further substanti-
ation is provided by reference to the observer, his or her scientific quali-fications, and the time, date, and circumstances of the observation.

Vol. II, p. A-45, Fig. A.8-2 Generalized Land Use in the Vicinity of the Watts
Bar Waste Hest Park.

ORNED-P

Fig.A.8-2 This figure does not depict Yellow Creek Wildlife Management Area,adjacent to the park, either as an existing or future land use.

0

DEPARThiENT OF Tfi4 ARMY
NAIIHVILK DISTRICT. Con,,,: orLNItC,

- .o.. I-.47,

NA."YILLS.lltC t vc ORI4ED-1'
Dr. M. T. El-Ashry

Vol. 11. p. B-36, B-37, B.12 Floopan n elns

B.12.4 In keeping with, Executive Orders 11990 and 11983, Federal agencies are
encouraged to provide leadership to protect wetlamds and floodplains and to
avoid indirect support of new development in flondplains and wetlands when-
ever there is a practicable alternative. The Corps concurs with TVA'.e state-
ment, B.12.a, para 1, that only open-field soil warming areas , aquac-ulture
retention ponds, and necessary support facilities, i.e., roads , parking areas,
and utilities, will be located in the one-percent chance floodplain. Avoid-
ing impacts on the identified wetlands Is also encouraged.

Appendix E

Appendix F The final EIS should show SHPO concurrence with TVA's request for deter-
mination of eligibility for archeological site 40RH164.

Appendix D If the possibility exists that a Departmsent of the Army Permit will be required
during the development of the waste heat park, TVA s 'hould request that the
Corps become a cooperating agency. This coordination will insure that the EIS
produced will sat isfy the procedural and statutory requirement of the Corps
and could possibly be adopted as a Corps EIS in accordance with 40 CFR 1506.3.

Thank you for the opportunity to comment on this document. If I can be of
further assistance'to you in this matter, please contact me.

Sincerely,

E. C. MOORE

-r" Chief, Engineering Division

6.2.2

A. 7.2

10
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TV!IV CAll.: I,( 'I . '1*'.ll I

I11.FR'' WA$'! S I W'~A PA" .1 -41. !ýr rlp.

'ml;: DA1'I;
!!' OX. '1117

DAYTON!, *'*r* 373-21

1l:AJOll POU.MS: t-AlITED TO STAtTE THAT HE!. IIý N' FAIIPI' 7' T" '-!A4ci' 1!'AT
PAIWý AT :*-IATTS BAR. STATED THIAT T~lE AREA Pr:ALtY l~;~'T"?T,.

ACTIO0i: TOLD HIMh THAT THIS r01ir1!~~TS 70n nF ADDED) TO 'Af PE12Y)I'D.

IiISTHIIMITIOII: CAL F'ILElS (1)

104 Davey Laboratory

The Penn. State University

University Park

Pa., 16802

14 December 1980

Dr. Mohamed T. El-Ashry, Director

Environmental Quality Staff
Natural Resources 'Building
Nerria, Tennessee, 378281

Gentlemen:

Enclosed are my comments on the Draft Environmental Impact
Statement on the Watts Bar 4Yaste Heat Park. Please note that
the opinions and calculations are u not necessarily those of
The Pennsylvania State University, which is well known for its.
encouragement a1 free thought. The affiliation is used here for
identification purposes only.

Your use of an index in the main report is useful and appreciated

Sincerely,

Witt. A. Lochstet, Ph.D.

bc: I.B. Goss, 1110 CST2-Cr
W.W. Laroche, ElOD 8 C-I(
M.E. Martin, 226 NRB-N

rc

DEC 22 '80

Calhoun -j1

1 h-urman

Cr;:wder -
Chatlc R&

ahtte NEPA

Film

9 ( I " t : ! / 11 1 " : I "A,7'V)'! IX"'. (:[I-!- RY: 111

Cow.": !,



Environmental Impact of the

leatts Bar Waste Heat Park
by

William A. Lochatet, Ph,D.

The Pennsylvania State University

December 1980

The Tennessee Valley Authority has attempted to evaluate

the environmental impact of its proposed Waste Heat.~ Pa rk
at the W'atts Bar site in its October 1980 Draft Enfironmenaal
Impact Statement (DEIS).

The expected radiological COnsenuencea are calculated in%
terms of individual exposures ikx as shown In Tables 4.3-2, k.4-3,

and A.4-4. The total population doses shou~ld, and must be
evaluated. In particular, this represents a change in the
Population in close proximity to the Watts Bar plant( the
Waste Heat Park employees). Because of this added population,
there will be an increased population dose to this population.
The rebuirerment of 10 CFR 50 Appendix I is a that all rea'sonuble

00 additions be made to reduce emissions until a balance is reached
6.2.3 at $1000 per total body person-rem, or per thyroid person-rem.

in addition, the products of the "Park" will contain some
radioactive material, regardless of how small. The effects of
thin on the general public should be evaluated (customers) in
terms of Person-rem population dose. If food Is to be grown
in this "Park" it is particularly critical that this be done
in good faith as required by NEPA. The marketability and pubhlic

6.2.4 acceptance of such material may not be positive.

The optomietic assurance that water supplied to the RParkfl
625is ulkltocnanradioactivity ( DEIS, Page A-26) needs

0The opinions and calculations contained herein are my own,*and not necessarily these of the Pennsylvania State University,
which affiliation is for identification purpises only.

Watts Bar
Dec 1980

to be considered very carefully. Since steam generators are

known to develop leaks, as well as condensers, and Ulmn fuel

rods, it may not be a* unlikely for radioactivity to be present

in condenser cooling water. This must br evaluated-numerically.

The ideal site fuw such a "Park" would be at'a multi-unit
coal fired location. The use of coal would greatly reduce the
problems of radioactivity in the products and worker exposures.

V=* This alternative is rejected on the basis of a very cursory

6.2.6 and inadequate evaluation in the DEIS.

A second alternative that Must be considered is to z locate

the "Park" several miles from the power stations. In the case of

6.2.7 nuclear, this would porvide additional protection for both
accident and normal operation. Consideration should also be given
to the use of an additional heat exchanger at the "Park" end of

6-2.8 the connecting pipeline. If the nlphline were operated &I at

lower pressure than the "Park" znz service water, this would lower
the quantities of radioactivity reaching the park.

Consideration should be given to the restricting of activities
so as to eliminate all food or agriculture industries. This

6.2.9 would hopefully lower the normal population dose expected.

The use of floodplain areas for the "Park" seems particularly

inappropriate. If this is such a useful idea other lands should
6.2.10 be fou.Rd that are more appropriate.

10



MEMORANDUM DEPARTIMENT OF HEALTH, EDUCATIONJ, AND WVELFARE
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION

TO Dr. Mohamed T. E1-Ashry, Director of DATE: DecenrbeiZ 15, 1980
En~vironmental Quality, Tennessee Valley
Authority,Krcoxville, Teneessee 37902

FROM Buzz L. Hoffmann, Ph.D. Chief, En~irormanta1. and Eooriamic Ani1ysis
and Research Section

SUBJECT: DRAFT aJVimoz=~L impAL'T sTATml -pwpos WAMISBAR WASTE HEAT PARK

I have attached, as FDA' s response to the Draft Envirom ental Impact

Statement cov ering the Proposed Watts Bar Waste Heat Park, comments pre-

pared by Dr. William Stroube, of the Bureau of Foos.

Any Questions you may have regarding his comments should be directed

to himi. He may be reached at 301-921-

12-24-80--I-KE
cc: L. B. Coss, 1110 CST2-C

W. W. LaRoche, E10CP,=L.
L. H. Woosley, 375111 4~10-CEnSI

Buzz L. Hoiffmiann *Ph.D. Chidsf,
Evronlrental and Economic

Analysis arid Research Section

21

61,

u~trAKIJ~tNI (F HEALTH AND .JUI4AN SERU~CES

PFU3LC HEA.LTH SERVICE
FOOD AND DR.UG AD-MIISTILATION

DATE: VecenlbeA 3, 1980

mRom, ReheaAch ChemList, Anatyticat Chemzistey 6 PhyaicAs B'tanch, HFF-456

suajECT: PevZew ad N'adt Er. Z.'onmen~tat Impact Statement -PaLopo.5ed Watta BaA ujazte
Heat Pa~Jk

As 4equeated, tha. ds~adt envZ-Lcnrncntat impact sta-tementt (DEIS) h." been
'aeviewed to detevitmne any imnpact ad )tadioactive emihsionu upon 6ood p40L-
duction in this pltoject. With a ctosed-toop cooting totue,-t opetiw.tion,
Auch uA the Watt Bait Ptantj no contact i4 made betveen db'dtent contaiZning
AacfionuctideAs and the u.6e' o6 the Lwzte heat. Lindeit '1oJTmat opciat~ng
conditions, the lutdionuctide ejn 5-Land 6dom thLs ptant witt be negegiZbtc.

Sampting o6 -items pAoduced at the (00-te Heat Pa/Lk witE be pe.5o'e.rned bythe Tennte.64ee Valley Autho-tity, aA dewctibed in Section 4.3.4.4.2 ad' tile
DEIS. FDA woutd pitobabty atso 6 ampte 6oods p'toduced in such a sLtuation
"6 paA~t o6 iaou~tne -suAveittance.in the RadionucUcfet in Foods~ P.%oqgurn.
Ba-sed upon ow-t. past expeA.ence oe monitoiting doods g.-'oton neat- ftILefea.
poweA ptants, the WattA BaA Waste Heat Path w-Lft not be addected by
em-i~-ion d&am the adjacent nucteat poweA ptant.

WZUiLam B. Sttoube, Ph.D.

Attachments

iYLLMUKAN IUM

TO :Buzz Haddman, HFF-26



Energy People
120 31st Avenue North e Nashville, Tennessee 37203 e (615) 269-6786

~~O Thouut

vAwtfk -(sWOI po¶*t<'?E-

ftlffc 00pCIA)Lf~'~

6.2.11~& poc~~7XAA 'o~(~
ýG'w 9W 'L1JA~10CP F~dS t )-P~Q~~ 9

AW01I.Pb

6.2.12A 1 ~L(U~~

6.213- 
<-'Oct

'.1.. 1.

j r -j , Cý

c f,'L\ jn- L'r-Axf A o" 0ý'71K -r

J 0l 8101 12 2 ,5.4.

~ . .J.

De ccmb cA 16, 1980

Pit. Mohamed T. It-Ashity,flitecto)t
EnviLonmen-tat Q~di~tyt Sta~g
0j~ie oj Alatuatta Re~hou~ce6
Foitc~tuig Buitdfing
No4ititZ, Tenn 37828

Peait. Pit. Ef-AWhAy,

A-s P~cs~deiit and on behat6 o6 the Gfzeate- Dayton
Ait'a Chambe't o6 Comme~ce, I want to atitongiz voice
Ouit 6eeinp OIL the impoittance oj the devetoptment
og the Waste Heat Indu.btiy Vaith at the Watta Bait
Mdeteait Ptant.

We want to en"couitage you in att ways& po6Aibte icn
hetping to Aeeuie the jnnd6 needed to devetop the
paitk. Appticaticon8 aL'teady keeciveud A4orn companie.
that want to Locate inu the paitk a'te an excetttent
inditcation og the intete~st ahown. Th~i woutld aLtlo
give a 6oietey needed booat tu the economy he~ite iLn
Rhed County.

We tookC goi~toad& to hedAiinq 6'KOM you and toe wou.Ld
tike to o66eAt any a44i&tance posa~ibte OIL thiA ma.lt

Jaco Smith, P;Lezident 011iJ
,G~eate't Dayton Aitea
Chambeit oj Commeitce C=)HI

JLS /,6h IC., ~ '

12-19-80--NiCEK riit4 :H
cc: L. B. Goss, 1110 CST2-C

W. W. LaRoche, ElOC55 C-K .I

L. MI. Woo~ly 3750 ý4018-C

0
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1 e
United States Department of the Interior

OFFICE OF THE SECRETARY
* A'WASHINGTON, D.C. 20240

KR 6/1

DEC 1 5 1,980
Mohamed T. 3l-Aabry, Pb.n.
Director of Environmental
quality

Tennessee Valley Authority
Knoxville. Tennessee 37902

Dear Dr. 11-Awhrys

Us have reviewed the draft environmental impact statement for
the Watts Bar Waste Heat Park. Khean County, Tennessee. Our
comments are presented according to the format of the statement
or by subject.

Nuclear Safety Systems

2.4 The draft statement Indicates that "There i# little conflict
with nuclear safety-related systems" on page 9. item E. We believe
that an such conflict should be fully Identified and evaluated
in the main body of the environmental statement. as the present
references to safety on pages 6. 7. 9, 11, 53, 57, 3-1 and 3-2 do
not clearly encompass nuclear safety-related systems.

Groundwater

B.3.2.2 We suggest that because of the proximity of the water-vell field
,of the Watts Bar Nuclear Plant, at least a typical long-term
radius of influance should be Included for the wells which are
expected to yield 1,000 to 1.500 gpm to supply the proposed
facilities.

Wetlands

B. 12.4, We are concerned about potential Impacts os wetland value*so from
development adjacent to wetland areas. The State controlled
Yellow Springs Wildlife Management Area on the vast side of the
propoaed waste heat park is Intensively managed for wintering
waterfowl, and utilized throughout the winter. During peak
eencontratioms In late January 15,000 to 20,000 waterfowl, mainly
mallards and black ducks, use the C~hickamauga Lake area.. During
the hunting @eamen a portion of the wildlife management ares
adjacent to the proposed park provides substantial recreational

B53hunting opportunity. It would be advisable to Incorporate

p rovisions for the establi huenat of a wooded buffer strip
adjacent to the wildlife management area. In addition. to

:asure that the 40 to 50 acre. of wetlands within the parkB.12.4 sIte are not adversely Impacted. a buffer strip should also be
established around then.

We hope thoe@ comment& will be helpful to you In the preparation
of a final statement.

Sincerely,

Jhwus fl. hathlesbergez.

Special Assistant; Va

£Aaistaqs4 SECRETARY

bc: L.. Barry Goss, 1110 CST2-C
W. Walter Laroche, E108 8 C-K



CITIZEN ACTION LINE CALL BY: CA - 80/12/16 09:34I C02095.CA

SUBJECT CODE: N TYPE CALL: PC STATUS: C

SUBJECT: NUCLEAR- VS WASTE HEAT PARK

ANN DILLARD HOME PHONE: 615/775-9571
P.O. B3OX 4l74
DAYTONý; TN 37321 BUSINESS PHONE:

MAJOR POINTS: IS IN FAVOR OF THE WASTE HEAT PARK PROPOSED FOR
WATTS BAR NUCLEAR PLANT. SAID SHE HOPES TVA WILL GO AHEAD WITH
PLANS BECAUSE PROJECT WILL hEAN A GNEAT DEAL TO THE LOCAL COMMUNITY.

ACTION: ASSURED 14S. DILLARD THAT HER COM4MENT WOULD RE RECORDED.

DISTRIBUTION: CAL FILES (1)

CITIZEN ACTION LINE CALL BY: KG 80/12/16 17:416 C02185.9G

.SUBJECT CODE: L TYPE CALL: PC STATUS: C

SUBJECT: LAND-USE

CLAUDE REAL HOME PHONE:
DAYTON, TH BUSINESS PHONE:

MAJOR POINTS:
VISITOR: PHIL HYATT

MR. REAL CALLED TO SAY HE IS IN FAVOR OF THE TNE RHEA COUNTY WASTE HEAT*
INDUSTRIAL PARK.

SAID HE READ IN THE LOCAL PAPER THAT NE COULD REGISTER HIS OPINIION WITH
THE CITIZEN ACTION LINE.

DISTRIBUTION; CAL STAFF

DISTRIBUTION: CAL STAFF (1)

CITIZEN ACTION LINE CALL BY: JD 80/12/17 10:50 C02198.JD

SUBJECT CODE: N TYPE CALL: PC STATUS: C

SUBJECT: NUCLEAR- NB WASTE HEAT PARK-.SUPPORT

PAM CORBIN HOME PHONE:
RiT. ~4, BOX 2410A
APT. 1C
DAYTON, TN 37321 BUSINESS PHONE:

MAJOR POINTS: WANTED TO SAY THAT SHE WAS IN FAVOR OF THE WASTE NEAT
PARK AT WATTS BAR.

ACTION: EXCPLAINED THAT HER COMMENTS WOULD BE MADE PART OF THE RECORD.

DISTRIBUTION': CAL FILES (1)

CITIZEN ACTION LINE CALL BY: JO 80/12/17 13:02 C02211.JD

SUBJECT-CODE: N TYPE CALL: PC STATUS: C

SUBJECT: NUCLEAR- WB WASTE HEAT PARK-SUPPORT

BILL EDGEMAN HOME PHONE:
RT. 5, BOX 233
DAYTON, TN 37321 BUSINESS PHONE:

MAJOR POINTS: WANTED TO STATE THAT HE IS IN FAVOR OF THE WATTS BAR
WASTE HEAT PARK.

ACTION: EXPLAINED THAT HIS COMMENTS WOULD BE INCLUDED WITH THE
RECORD.

DISTRIBUTION: CAL FILES (1)



0

CITIZEN. ACTION. LINE CALL BY: JD 80/12./17 13:NI7 C02212.JD

SUBJECT CODE: N TYPE CALL: PC STATUS: C

SUBJECT: NUCLEAR- WB WASTE HEAT PARK-SUPPORT

PHIL LOEFFLER HOME PHONE:
P.O. BOX 381
DAYTON, TN 37321 BUSINESS PHONE:

MAJOR POINTS: WANTED TO VOICE HIS SUPPORT FOR THE WASTE HEAT PARK
AT WATTS BAR. FELT THAT IT WOULD BE A GOOD THING FOR RHEA COUNTY.

ACTION: EXPLAINED THAT HIS COMMENTS WOULD BE MADE A PART OF THE
RECORD.

DISTRIBUTION: CAL FILES (1)

CITIZE.IN A.CTION LINE~ CALL DY: JD 80/12/17 13:511 C022'1:.JiJ

SUBJECT CODE: N TYPE CALL: PC STATUS: C

SUBJECT: NUCLEAR- WB WASTE HEAT PARK-SUPPORT

KENTr GREEN HO0ME PHONE:
P.O. BOX 4I56
DAYTON, TN 37321 BUSINESS PHhONE:

MAJOR POINTS: WANTED TO SAY THAT HE WAS IN FAVOR OF THE WASTE HEAT
PARK AT WATTS BAR..

ACTION: EXPLAINED THAT HIS COMMENTS WOULD BE MADE.A PART OF THE
RECORD.

DISTRIBUTION: CAL FILES (1)

CITIZEN ACTION LINE CALL BY: GC 80/12/17 14I:45 C02217.GC

SUBJECT CODE: N TYPE CALL: P STATUS: C

SUBJECT: NUCLEAR- WB WASTE HEAT PARK

STEVE DILLARD HOME PHONE:
DAYTON, TN BUSINESS PHONE:

MAJOR POINTS: WANTS HIS COMMENTS TO BE KNOWN ON THE WATTS BAR WASTE
HEAT PRAK. IS DEFINITELY IN FAVOR OF IT; FEELS IT WOULD BE AN ASSET
TO RHEA COUNTY DUE TO THE HIGH UNENLOYMENT RATE THERE; FEELS THE
GENERAL CONSENSUS OF THE COMMUNITY IS TO SUPPORT THE PROGRAM.

DISTRIBUTION:, CAL FILES (1)

CITIZEN ACTION LINE CALL BY: BM 80/12/17 17:28

SUBJECT CODE: N TYPE CALL: PC STATUS: C

SUBJECT: NUCLEAR- WB WASTE HEAT PARK SUPPORT

GRACE SAWYER HOME PHONE:
TN BUSINESS PHONE:

MAJOR POINTS: W. 0. BROWN'S CALL.

CALLER ENDORSES HEAT PARK AT WATTS BAR.

ACTION: EXPLAINED THAT CALL WOULD BE DOCUMENTED.

DISTRIBUTION: CAL FILES (1)

t0224h2 .BM



DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
ATLANTA REGIONAL OFFICE

RICHARD B. RUSSELL FEDERAL BUILDING

75 SPRING STREET. S.W.

ATLANTA, GEORGIA 30~303

December 18, 1980 IN Rl L REFER TO B.9.3

Dr. Mohamled T. El-Ashri
Director
Environmental Quality Staff
Tennessee Valley Authority
Natural Resources Building
Norris, Teninessee 37828

Dear Dr. El-Ashri:

We appreciate the opportunity to review the Draft EIS for the proposed Wfatts
Bar Waste Heat Park, Rhea County, Tennessee. Our coemments are as follows:

B.12.1 1. In the Executive Summary it is indicated the irreversible and
and irretrievable resources will primiarily be building mlaterials,

B.12.2.2 wildlife, open space and soil quality and quantity. However,

it seems from the report there nay be a loss of floodplain areas
which are a significant resource. Further, it is not indicated
whether this land is classified as prime farmland by the.U.S.

4.3.4.8 Department of Agriculture.

B.9.2

A.9.3

B. 12.1

B.12.2.2

5. Without knowing the existing unemployment in the area it is
difficult to determine whether all of the emploS'Ient would
come from the inmmediate area. If the employment will be an
influx, there will be changes in the infrastructure and
services. This has not been sufficiently discussed in the EIS.

6. The EIS does not indicate whether there will be fill matemrial
placed in the floodplain. There should be discussion of how
this development will change the floodplain.

7. There is concern with the food processing industries causing
4.2.3.9 substantial odors on residential and recreational areas. An

evaluation of the appropriate landfill for the food procdssing
disposal Is needed to determine indirect impacts.

If we can be of further assistance please contact Ivar 0. Iverson, Regional
Environmental Officer, at 404/221-4096.

Si ncerely,

Geraldi neI'G.' Thompson
Regional Administrator

2. There is not a clear estimate of the potential employment. On
page 22, it indicates the operating labor force would be 6 to 10
full-time employees and 3 to 5 part-time emnployees per acre.
With 100 acres of greenhouses this represents approximately
1,500 employees at the maximum expected employment rate. This
is a significant number of workers. At the minimum expected
employment rate there will be 900 employees. In addition to
this enmployment they are estimating 100 - 300 employees for full
industrial development. This could represent an employment of
1,800 employees at full devclopment.

3. With the potential employment of 1,800 there could be a Oignificant
traffic problem from this employment generator. This employment
generator will have a high volume of trucks to transport the
finished food products. There is no discussion of these issues.

4. There is little discussion of the noise impacts this traffic will
have on residential areas along the major transportation system.

4.3.4.4.1 On page 57, it is indicated there are no local or Federal. noise
regulations applicable to the park at this time:. There may not
be any standard directly related to the park but HUD has'established
noise standards for residential areas which would be impacted by the
increased traffic on the highways and railroads.

AREA OFFI ES
ATLANT4. GEORG-.URM~4U A LIA.AA C.LUNA . SOUTH CAROLINA -O~NRDO OT. CAR*LIA -AC13-.ISIAIO

1-1-OTILC LRIA ..AVLL .TCESS.CE LOUSV-,,
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6.2 RESPONSES TO COMMENTS NOT INCORPORATED INTO TEXT

6.2.1 Res ponse to EPA Comments 1 and 5

Near the Watts Bar site, the Tennessee River is classified as a
"1water quality limited segment" for dissolved oxygen (segment of waters
or segments of waters which due to background quality, flow characteris-
tics, or waste discharges, require a level of effluent control more
restrictive than the control produced by utilization of practical con-
ventional unit treatment processes, BPTCA, BATEA, or NSPS). According
to Tennessee Department of Public Health Rules on Effluent Limitations
and Standards (1200-4-5-.04):

Permits for all existing or proposed discharges to
water quality limited or proposed water quality limited
segments of the State's waters may include, when neces-
sary to maintain assigned classifications, individually
calculated effluent limitations on any parameter more
stringent than BPTCA, BATEA, or results of treatment
by practical conventional unit treatment processes.

At this point several industries (greenhouses, leather tanning,
ethanol) have expressed interest in the park as a potential location,
but no information has been developed by the industries on specific plant
designs, processes capabilities, effluents, or treatment methods. There-
fore, it is not possible at this stage to determine the specific amounts
of pollutants-each industry would discharge in lbs/day beyond the infor-
mation presented in Section 4.2. When industries do propose to locate
at the park and develop proposed designs and discharges, the State of
Tennessee will require by permit that the industry meet individually cal-
culated effluent limitations for oxygen-demanding wastes. In addition,
TVA will review each potential applicant under NEPA and TVA's implementing
procedures, and if necessary, conditions will be placed on contracts or
easement agreements to protect the health and safety of the public, the
environment, and other interests of the United States. TVA will work with
EPA and the State of Tennessee to assure that State standards for protec-
tion of the water resources (in particular, dissolved oxygen) are met. As
appropriate, studies may be required to evaluate treatment effectiveness
and substantiate maintenance of instream oxygen resources.

The dissolved oxygen concentrations of the Tennessee River should
not directly limit development of the waste heat park. The cost of meet-
ing individually calculated effluent limitations may, however, prohibit
some industries from locating at the park.

6.2.2 Response to Department of the Army Comment 2

TVA will transfer the land to be utilized as a waste heat park by
the issuance of an easement to the park management organization. TVA
will specify in this easement that all potential park occupants submit
an application with appropriate environmental evaluations for review and
approval by TVA as well as the park management organization. TVA will

I



subject the application with environmental evaluations to an interdisci-
plinary review in conformance with NEPA and TVA's implementing procedures.
In some cases it may be necessary for TVA to prepare an environmental
assessment or supplemental environmental impact statement. At that time
the necessary level of public and interagency review would be solicited
as part of the NEPA process. After this review, utilizing the informa-
tion provided in the application and the results of the NEPA review, TVA
would make a decision whether to approve or disapprove the application.
If approved, TVA will require as a condition in the park occupants' con-
tract with the park management organization, that the facility comply
with all applicable Federal, State, and local environmental laws, rules,
and regulations, and if necessary, any other conditions which TVA deter-
mines are in the best interest of the United States.

6.2.3 Response to W. A. Lochstet Comments 1 and 2

Although a population dose for WBWHP workers is not explicitly pre-
sented in Section A.4.2, one can be calculated using the information in
Table A.4-3. From this table the maximum dose from plant effluents to an
individual at the WBWHLJ is listed as 1.3 mrem/yr per unit, assuming con-
tinuous occupancy. Hence, the population dose to 350 personnel for a
2-unit plant is about 0.9 man-rem/yr. For a 40-hour per week occupancy,
the population dose to these personnel would be about 0.2 person-rem/yr.
This represents less than one-half of one percent of the dose to this
same population from natural background radiation. It is highly unlikely
that such a small population dose could be further reduced through altera-
tion of plant design and/or operation at a cost of $1,000 per person-rem.
However, administrative controls and operational procedures at WBN will
be implemented to ensure that all exposures are "as low as reasonably
achievable."

6.2.4 Response to W. A. Lochstet Comment 3

A precise estimation of the population dose to potential customers
of WBWHP products would require more detail regarding productivities and
product distribution than is now available. However, using the maximum
individual doses from Table A.4-3 for ingestion, the maximum dose to a
population of product consumers would be no greater than 4 to 8 percent
of the dose to the same population from natural background radiation. It
should be noted that this estimate assumed no decay time for transport
in the food distribution system and is therefore very conservative.
Further, product sampling will be conducted to confirm these estimates.
Should this program reveal significant impacts from WBN to these products,
measures will be implemented to restrict the production and use of the
products as necessary.

6.2.5 Response to W. A. Lochstet Comment 4

Evaluations have been performed as-part of the plant design on the
probability of the condenser circulating water (CCW) becoming contami-
nated. Since the CCW is a tertiary system to the reactor coolant loop,



it is very unlikely that it would become contaminated. An intermediate
heat exchanger (secondary) loop serves to isolate the CCW from any radio-
activity, thereby preventing any direct interaction between the reactor0
and CCW, should a leak occur. If by chance there was a simultaneous
leak in the tertiary and secondary loops, subatmospheric pressures in the
condensers serve to prevent a leak into the CCW system from the secondary
system. As further safeguard, routine samples will be taken from the
waste heat park products to ensure there is no radioactive contamination
beyond that of normal background levels.

6.2.6 Response to W. A. Lochstet Comment 5

The primary reason for locatinigiwaste heat parks at TVA future
nuclear plants rather than fossil-fired plants is the higher waste heat
water temperatures. TVA's fossil-fired plants have less than a 20'F
temperature rise across their condensors with an open-cycle cooling sys-
tem operation, whereas all of TVA's future nuclear plants (Watts Bar and
beyond) have more than a 30'F temperature rise and have a closed-cycle
cooling system operation. This means that the average waste heat water
temperature at each fossil-fired plant is below 80*F, while the average
waste heat water temperature at Watts Bar is 1121F and is over 100*F at
the other future nuclear plants. TVA's Paradise Power Plant unit 3 is the
only exception to these general characteristics for the fossil-fired
plants, but had to be excluded for the reasons as stated in Section 3.1
of the EIS.

6.2.7 Response to W. A. Lochstet Comment 60

Locating the park several -miles from the power plant would decrease
the feasibility of waste heat use. The major disadvantage would be the
temperature drop in the waste heat water associated with greater dis-
tances. The present temperature drop for the waste heat park is approxi-
mately 30F at a distance less than a mile. Greater distances would
increase this temperature drop significantly. Other disadvantages
include: additional capital investment, increased operating and main-
tenance costs, and higher pumping costs associated with the greater
distance.

6.2.8 Response to W. A. Loclistet Comment 7

The use of an additional heat exchanger between the waste heat park

,and the power plant would decrease the available temperature to the waste
,heat park occupants due to the low efficiency of low temperature heat

,exchangers. Also there would be a substantial cost associated with the
additional equipment.

6.2.9 Response to W. A. Lochstet Comment 8

As assessed in SectionB.4.2.3, effluents from Watts Bar Nuclear
Plant are not expected to affect products from the waste heat park. The



Food and Drug Administration has reviewed the Draft EIS and concurs with
TVA's assessment. The Food and Drug Administration's comments appear in
Section 6.1 of the EIS.

6.2.10 Response to W. A. Lochstet Comment 9

As assessed in Section B.12.2.1, it would be impractical to locate
the waste heat park entirely above the floodplain, and development as
planned will be consistent with TVA's policy on floodplain management.
The U.S. Army Corps of Engineers has reviewed the Draft EIS and concurs
with TVA's assessment. The Corps of Engineers' comments appear in
Section 6.1 of the EIS.

6.2.11 Response to Energy People Comment 1 of December 15, 1980 Letter
and Comment 2 of January 9, 1981 Letter

Although we agree that the working and perhaps the residential popu-
lations would increase with the development of the park, we question the
estimate "of up to 2000" workers quoted in coment 2 for this demonstra-
tion waste heat park. It is estimated that the park would employ around
1100 people when fully developed.

Second, we question the contention that the increase in the workforce
at the site and the slight, if any, increase in the residential population
would complicate the radiological emergency evacuation plans for the Watts
Bar Nuclear Plant (WBN).

Regardless of which of these figures is used, the impact on the
emergency evacuation plans would be minor. The reservation is located
in a sparsely populated area, as is evident with reference to the pro-.
jected 1980 census figures provided in the WBN "Final Safety Analysis
Report." Approximately 12,400 persons reside within the 10-mile emer-
gency planning zone and over 80 percent of these people live between 5
and 10 miles from the site. Furthermore, the addition of the 1100 WBWRP
employees to the WBN "Final Environmental Statement" manpower estimate
of 170 persons is not expected to cause more than a minor impact on the
evacuation time for the local population from the emergency planning zone.

It is our intention to include the WBWHP workforce in the evacuation
time studies, which will be contained in the WBN radiological emergency
plan. This document is to be submitted in its entirety to the Nuclear
Regulatory Commission early in 1982.

6.2.12 Response to Energy People Comment 2 of December 15, 1980 Letter
and Comment 1 of January 9, 1981 Letter

Radiological impacts to individuals employed at the WBWHP were esti-
mated in Section A.4.2. These impacts were evaluated for effluents from
plant operation and for potential exposures from a volume reduction sys-
tem and onsite storage facility for low-level waste management. All



major radiological pathways to man were evaluated in this section, includ-
ing the ingestion of foodstuffs produced at the park. As indicated in
the section, all impacts were found to be within the objectives of 10 CFR
50 Appendix I and 40 CFR 190, where applicable. Sampling of products will
be performed to confirm these estimates. Should this program reveal Sig-
nificant impacts from WBN to these products, measures will be implemented
to restrict the production and use of the products as necessary.

6.2.13 Response to Energy People Comment 3 of December 15, 1980 Letter

Either a central heat backup system will be provided by park manage-
ment or each occupant of the waste heat park will have his own backup
heating system due to a small fraction of time (approximately 8 percent)
that both units are projected not to be operating and waste heat water
will not be available. This backup system will allow the occupant to
continue his operations.

6.2.14 Response to Energy People Comment 3 of January 9, 1981 Letter

In case of a nuclear incident, the Price-Anderson Act provides a
minimum level of $560 million protection for the public. With this level
of protection available, we do not believe this places any economic
hardship on the participating industries.



7. CONSULTATION AND COORDINATION

Copies of the Draft Environmental Impact
following:

Federal Agencies

Advisory Council on Historic
Preservation

AppalachianRegional Commission
Community Action Office
Community Services Administration
Council on Environmental Quality
Department of Agriculture
Department of the Army,

Corps of Engineers
Department of Commerce
Department of Defense
Department of Energy
Department of Health,

Education, and Welfare
Department of Housing

and Urban Development
Department of the Interior
Department of Labor
Department of State
Department of Transportation
Department of Treasury
Environmental Protection Agency
Federal Energy Regulatory Commission
General Services Administration
Interstate Commerce Commission
National Aeronautics and Space
Administration

Nuclear Regulatory Commission
Water Resources Council

State and Regional Interest

Chattanooga-Hamilton County
Regional Planning Commission

Southeast Tennessee Development
District

Tennessee Department of Conservation
Tennessee Historic Commission
Tennessee State Planning Office
Tennessee Wildlife Resources Agency

Statement were sent to the

Local Officials

D. T. Wade, County Executive
Rhea County Courthouse
Dayton, Tennessee, 37321

J. E. Powell, County Executive
Meigs County Courthouse
Decatur, Tennessee 37322

Jimmy Cunnyngham
Mayor of Dayton
Municipal Building
Dayton, Tennessee 37321

M. L. Knox
Mayor of Graysville
City Hall
Graysville, Tennessee

P. H. Hale
Mayor of Spring City
City Hall
Spring City, Tennessee

37338

37381

John Marchi, Chairman
Meigs County Planning Commission
Route 2, Box 34
Ten Mile, Tennessee 37880

Robert Forsten, Chairman
Rhea County Planning Commission
Blythe Ferry Road
Dayton, Tennessee 37321

J. R. Moeller, Regional Director
Southeast Tennessee Region
Tennessee State Planning Office
Suite 212, 409 Chestnut Street
Chattanooga, Tennessee 37402

Hon. Marilyn Lloyd Bouquard
230 Post Office Building
Chattanooga, Tennessee 37402



Libraries

Mercer-Pfeiffer Library
Tennessee Wesleyan College
Athens, TN 37303

Cleveland State Community
College Library

Cleveland, TN 37311

John Stores Fletcher Library
University of Tennessee at

Chattanooga
licCallie Avenue
Chattanooga, TN 37203

Fort Loudoun Regional Library
Center (5)

718 George Street, NW.
Athens, TN 37303

Oak Ridge Public Library
Turnpike and Tulane Avenue
Oak Ridge, TN 37830

Ironside Memorial Library
William Jennings Bryan College
Dayton, TN 37321

Hoskins Library
University of Tennessee
Knoxville, TN 37916

Knoxville-Knox County Public Library
500 West Church Street
Knoxville, TN 37902

Murray State University Library
Special Collections
Box 1126
Murray, KY 42071

Tennessee State Library and
Archives

Seventh Avenue North
Nashville, TN 37219

Memphis-Shelby County Public
Library & Information Center

1850 Peabody Street
Memphis, TN 38104

Fayette County Public Library
Somerville, TN 38068

Tipton County Public Library
300 West Church Street
Co vington, TN 38019

The Chattanooga Hamiltron County
Bicenntenial Library

1001 Broad Street
Chattanooga, TN 37402

TVA Library
100 401B-C

TVA Technical Library (6)
E2B7 C-K

Ben West Library
Eighth Avenue North & Union
Nashville, TN 37203

TVA Technical Library
NFDC-M

Jacqueline Dasch, Librarian
Energy Impact Associates
P.O. Box 1899
Pittsburgh, PA 15230

Rhoda Granat, Librarian
Wapora, Inc.
6900 Wisconsin Avenue, NW.
Washington, DC 20015

Peggy B. Lambert, Librarian
Duke Power Company, Electric Center
David Nabow Library, Box 33189
Charlotte, NC 28242
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Individuals

Donald B. Ball
Louisville, Kentucky 40219

Erbin Baumgardner
Decatur,,Tennessee 37322

Clarence A. Bina
Bismarck, North Dakota 58501

William Blake
Spruce Head, Maine 04859

E. J. Farkas
Waterloo, Ontario, Canada
N2L 3G1

H. Paul Friesema
Evanston, Illinois 60201

Louise Gorenflo
Crossville, Tennessee 38555

Woodrow Long, Jr.
Lookout Mountain, Tennessee

Walter A. Ludeman
Chattanooga, Tennessee

Sandra L. Nakamnura
Washington, DC 20036

Irwin Schisler
East Lansing, Michigan

Wallace T. Terhume
Chattanooga, Tennessee

Barry K. Worthington
Houston, Texas 77004

Robert V. Bartlett
Bloomington, Indiana 47405

Albert Bates
Summertown, Tennessee 38483

R. L. Conley & Company
Knoxville, Tennessee 37919

John R. Daugherty
University Park, Pennsylvania 16802

Tom Davis
Dayton, Tennessee 37321

Charmaine Lanham
Nashville, Tennessee 37216

Win. A Lochstet, Ph.D.
University Park, Pennsylvania

Linda Lyon
Chevy Chase, Maryland 20015

37350

37411

Mitch Taliaferro
Idabel, Oklahoma

16802

74745

Fred Taylor
Oak Ridge, Tennessee

Cynthia Westerfield
Hartsville, Tennessee

48824

37416

37830

-37074

Faith Young
Nashville, Tennessee 37203



LIST OF PRIMARY PREPARERS

Lota F. Alsup
Position: Environmental Engineer
Education: B.S., Environmental Studies - Geosciences
Experience: 3 years, TVA environmental assessment programs

Desmond T. Bailey
Position: Environmental Scientist
Education: PH.D., Meteorology
Experience: 3 years, TVA air quality assessments

Thomas E. Beddow
Position: Wetlands Wildlife Biologist
Education: B.S., Fish and Wildlife Biology
Experience: 2 years, State and Federal Natural Resources protection

5 years, TVA wildlife and environmental assessment programs

Leslie L. Behrends
Position: Agriculturist
Education: M.S., Fish Culture
Experience: 2 years, Peace Corps - Philipines, fish culture projects

2 years, TVA agricultural energy applications

John B. Brellenthin
Position: Biologist
Education: M4.S., Biology (Wildlife Management)0
Experience: 4 years, Carolina Power and Light

3 years, TVA environmental support

Earl R. Burns
Position: Project Leader, Waste Heat Greenhouses
Education: PH.D., Agronomy
Experience: 5 years, Auburn University Extension Service, chemical

weed control
4 years, TVA agricultural waste heat research

B. B. Carroll
Position: Western Area Manager, Fisheries and Ecology
Education: B.S., Wildlife Management
Experience: 3 years, Tennessee Game and Fish Commission

22 years, TVA fisheries programs

Doye B. Cox
Position: Environmental Engineer
Education: M.S., Environmental Engineering
Experience: 4 years, TVA solid waste management programs

Kenneth D. Eisele
Position: Environmental Engineer
Education: M4.S., Biology
Experience: 2 years, Tennessee Department of Public Health0

1 year, TVA environmental support
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Carl D. Eklund
Position: Supervisor, Office EngineeringSe~ction, Data Services
Education: B.S., Civil Engineering
Experience: 37 years, TVA hydrologic and sedimentation investigations

W. Joe Free
Position: Agricultural Economist
Education: Ph.D., Agricultural Economics
Experience: 4 years, agricultural market research.

13years, TVA agribusiness development

Richard H. Ginn
Position: Quality Growth Coordinator
Education: M.S., Planning
Experience: 10 years, regional planning programs

L. Barry Goss
Position: Chief, Environmental Support Staff,
Education: Ph.D., Ecology
Experience: 9 years TVA biological aspects of energy technology

.0. E. Gray III, P.E.
Position: Chief, Special Projects Staff
Education: M.S., Nuclear Engineering
Experience: 5 years, supervisory experience in environmental review

Ronald D. Harned
Position: Biologist
Education: M.S., Biology
Experience: 1 year, TVA ecological assessments

J. Ralph-Jordan
Position: Project Leader, TVA Regional Heritage Program
Education: M.S., Zoology
Experience: 5 years, TVA regional heritage program

Paul E. Knapp
Position: Health Physicist
Education: M.E., Environmental Engineering
Experience: 2 years, TVA radiological assessment programs

Mike LaForest
Position: Recreation Planner
Education: M.S., Outdoor Recreation
Experience: 12 years, TVA recreation planning

Jon M. Loney
Position: Environmental Coordinator
Education: M.S., Geography
Experience: 7 years, TVA recreation planning and environmental

assessment programs



Eloise HI. McDowell
Position: Supervisor, Hydrology and Engineering Data Unit
Education: B.S., Mathematics9
Experience: 36 years, TVA hydrologic and hydraulic investigations

Jimmy J. Maddox
Position: Project Leader, Biological Recycling
Education: Ph.D., Plant Physiology
Experience: 4 years, teaching and research

4 years, TVA agricultural resource development

Carl E. Madewell
Position: Supervisor, Agricultural Energy Applications
Education: M.S., Agricultural Economics and Business Marketing

M.A., Resource Economics
Experience: 17 years, TVA agricultural resources development

Gail S. Meadows
Position: Research Analyst
Education: Environmental Studies
Experience: 9 years, TVA computer applications and waste heat program

activities

C. Eric Mulkey
Position: Environmental Engineer
Education: M.S., Civil Engineering
Experience: 2 years, TVA water quality assessments

Donald W. Newton
Position: Supervisor, Hydrology Section, Flood Control
Education: M.S., Civil Engineering
Experience: 27 years, TVA hydrologic and flood studies

2 years, U.S. Soil Conservation Service

,Letitia Oliveira
Position: Conservationist (Anthropology)
Education: Ph.D., 'Anthropology
Experience: 1 year, TVA cultural resources program

W. Jeffrey Pardue
Position: Biologist
Education: M.S., Biology
Experience: 4 years, TVA water quality programs

Robert S. Pile
Position: Agricultural Engineer
Education: M.S., Agricultural Engineering
Experience: 5 years, TVA agricultural wast heat research

Edwin B. Robertson
Position: Biologist
Education: M.S., Aquatic Ecology
Experience: 4 years, TVA ecological assessments



Joseph C. Roetheli
Position: Agricultural Economist
Education: Ph.D., Agricultural Economics
Experience: 3 years, farm management, University of Idaho

1 year, TVA agricultural waste heat research

Randall L. Snipes
Position: Project Coordinator, Watts Bar Waste Heat Park
Education: B.S., Mechanical Engineering
Experience: 5 years, water research and Waste Heat Program activities

David M. Trayer
Position: Supervisor, Engineering Services
Education: M.S., Applied Physics
Experience: 10 years, TVA industrial hygiene engineering

16 years, research chemist, project and
industrial hygiene engineering

Christopher D. Ungate
Position: Cvil Engineer
Education: M.S., Civil Engineering
Experience: 5 years, TVA thermal discharge analyses

Veronica A. Vitelli
Position: Agricultural Economist
Education: Ph.D., Agricultural Economics
Experience: 6 years, Assistant Professor, Florida Southern College;

consultant on economic development for city of
Lakeland, Florida

1 year, TVA agribusiness development

Lloyd H. Woosley, P.E.
Position: Environmental Engineer
Education: M.E., Environmental Engineering
Experience: 2 years, Florida Department of Environmental Regulations

4 years, TVA water quality programs

James R. Wright, Jr.
Position: Biologist
Education: Ph.D., Aquatic Ecology
Experience: 1 year, North Carolina Water Pollution Control Division

5 years, TVA water quality and ecological programs
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A. AFFECTED ENVIRONMENT - WATTS BAR SITE

This appendix describes the environmental features of the Watts Barsite, emphasizing those factors most likely to be affected by the pro-posed action. Additional detail is provided on this site to assistregulatory agencies and potential park users in permitting procedures.

A.1 SITE DESCRIPTION

The Watts Bar Waste Heat Park would be located in Rhea County, inthe eastern Tennessee portion of the Southern Appalachian Region. Thesite is approximately 100 km (60 mi) southwest of the Knoxville metropoli-tan area, which has a population of almost 455,000 and 100 km (60 mi)northeast of the Chattanooga metropolitan area, which has a populationof approximately 400,000. Figure A.1-1 shows the location of the sitein relation to these metropolitan areas and other cities in the region.

As shown in Figure A.1-2, the site is about 13 km (8 mi) southeastof Spring City, Tennessee, (population 1900). Other nearby towns areDayton (population, 4,300), and Decatur (population 800). The site isaccessible to major highway and rail services. Interstate Highways 40and 75 pass to the north and east of the site and can be reached viaTennessee State Highway 68 and U.S. Highway 27 (Tennessee Highway 29).The Southern Railroad serves the area. Commercial air carrier airportsare located at Knoxville and Chattanooga and the nearest public generalaviation airport is located at Dayton, about 32 km (20 mi) from the site.A 3-in (9-ft) commercially navigable waterway is adjacent to the site andconnects it with the Interconnected Inland Waterway System. The WattsBar Dam on the Tennessee River and the Watts Bar Steam Plant are locatedwithin two miles north of the site.

The approximately 162-ha (400-acre) site (Figure A.1-3) is adjacentto TVA's Watts Bar Nuclear Plant, which is presently under constructionat Tennessee River mile 528 on the west shore of Chickamauga Lake. TheYellow Creek Wildlife Management area is located just west of the site.

A.1.1 Physiography and Geology

The Watts Bar Reservation is a moderately wooded area with rollinghills, located in a valley approximately 16 km (10 mi) wide, flanked onthe west by Walden Ridge (275-550 m [900 to 1,800 ft]) and by a seriesof lower ridges (240 to 300 m [800 to 1,000 ft]) on the east, on the westbank of a bend in the Tennessee River. The waste heat park would belocated in the southwestern portion of the reservation. In the vicinityof the park, the land rises from the water surface (normal maximum levelelevation 208 m [682.5 ft] above mean sea level) to approximately 222 m(730 ft) above mean sea level along the northwestern edge of the site.



Geological studies of the bedrock at the site show that it is over-lain by approximately 12 m (40 ft) of unconsolidated terrace deposits
laid down by the Tennessee River when flowing at a higher level. Theupper half of the terrace deposits consist of sandy, silty clay. Thelower half is much coarser, consisting of pebbles, cobbles,' and small
boulders of quartz or quartzitic sandstone embedded in a sandy clay
matrix. Beneath the terrace cover at the southeast corner of the siteare the interbedded limestone and shales of the Conasauga Formation ofMiddle Cambrian Age. The Rome Foundation, predominately variegated shaleand siltstone with some fine-grained sandstone, underlies the terrace
deposits on the remainder of the site and extends under the Conasaug a to
the southeast. Most park *structures will be soil-supported; for any
requiring rock foundations, physical testing has shown that the Conasauga
is capable of supporting loads in excess of those imposed by the nuclear
plant structures, so it will provide a satisfactory foundation for such
park structures. The Rome is a much more competent formation than the
Conasauga and will also be satisfactory for foundations. Both formations
at the site are relatively unfossiliferous and have no known areas of
unique paleontologic significance. Details on seismic considerations
and mineral resources at the site, neither of which present significant
limiting conditions to park development, have been addressed in the
Environmental Statement on the Watts Bar Nuclear Plant.'

Soils investigations conducted for the Watts Bar Nuclear Plant indi-
cate that the predominant soil type in the park area is alluvial sandy
lean clay. Secondary soils are silty sand and sandy silt. These fine-
textured, essentially impervious soils have natural moisture contents
ranging from 2 to 5 percent above optimum. Most of the soils are well
drained, with the exception of those along Yellow Creek, which typically
are poor to moderately drained.

A.1.2 Existing Facilities

The Watts Bar Nuclear Plant has its own ground water supply to pro-
vide potable water. The capacity of this system is 2.7 million 1 (720,000
gal) per day. The maximum daily consumption is expected to be 2.2 million
1 (580,000 gal). The nearest central Water distribution system is the city
water supply for Spring City, with intake from the Tennessee River. The
Spring ýCity system, with 15 and 20 cm (6" and 8") lines, has a capacity of
1.1 million 1 (300,000 gal) per day, with a current daily consumption of
833,000 1 (220,000 gal). Other nearby utility services which conceivably
could be extended to the site include natural gas distributed by Middle
Tennessee Gas Utility, telephones through South Central Bell, solid waste
collection by a private firm, electricity distributed by the Voluntee~r
Electric Cooperative, and sewage treatment at the Spring City municipal
system, which has a daily capacity of 1.5 million 1 (400,000 gal) of,
which 800,000 1 (210,000 gal)/day is being utilized. There is county-
wide police protection and ambulance service. There is no county fire
protection. Rhea County leases a State-approved sanitary landfill about
16 km (10 mi) southwest of the proposed park site. Assuming a continua-
tion at the present rate of disposal, the landfill has less than six
years' capacity remaining.
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A-1.3 Relation to Watts Bar Nuclear Plant

The Proposed waste heat tie-in facility does not require a specificNuclear Regulatory Commission (NRC) license. It is possible, however,that the NRC might seek to impose restrictions on the facility to assurethat no adverse impact resulted to the public health and safety in rela-tion to the operation of the Watts Bar Nuclear Plant. Description of thewaste heat facility and potential health and safety impacts will be includedin the Final Safety Analysis Report accompanying TVA's application for theoperating license; or, if the waste heat facility is approved subsequent tothe issuance of the operating license, in a later document.

The exclusion area is the area surrounding the reactor over whichTVA must retain authority for total control. This control authorityincludes the ability to evacuate personnel and remove property from thearea and control of all traffic on highways, railroads, and waterwayswithin the area. Consequently, activities unrelated to the operation ofthe reactor are subject to these controls. The waste heat park (WIIP) ispresently located within the exclusion area for Watts Bar Nuclear Plant(1200-meter radius from the intersection of the plant centerlines). How-ever, preliminary analysis indicates that the radiological consequencesof the maximum hypothetical accident (loss-of-coolant accident) resultsin doses well within the guidelines stated in 10 CFR Part 100 at theboundary of the WHP, 400 m from plant centerlines. It may then be pos-sible to reduce the exclusion radius so that the WIIP is outside theexclusion boundary. By ensuring that activities not related to plantoperations are kept beyond this 400-m distance, compliance with 10 CFRPart 100 specifications can be met. On the other hand, sufficient TVAcontrols could be imposed on the operation of the WH-P (evacuation, etc.)so that the WHP could be located within the 1200-in exclusion area if
necessary.

The low population zone is the area immediately surrounding the exclu-sion area to a distance of about 4.8 km (3 mi) (for the Watts Bar plant)and may contain residents. While total control of the low populationzone by TVA is not necessary, the Watts Bar Radiological Emergency Planmust address evacuation procedures for this area in the event of a radio-logical emergency. Any increases in transient population due to the wasteheat facilities would have to be addressed in the Radiological Emergency
Plan.

Information will be made available to the NRC to ensure that it hasthe data necessary to evaluate the impacts on the nuclear plant.

A. 1 REFERENCES

1. Tennessee Valley Authority. Final Environmental Statement - Watts
Bar Nuclear Plant Units 1 and 2. November 9, 1972.
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A.2 AIR QUALITY

A.2.1 Present Air Quality Status

With one exception, all of the area within 50 km (31 mi) of the pro-
posed site is a designated Class II area under the prevention of signifi-
cant deterioration (PSD) regulations for S02 and TSP. The exception isthat portion of the city of Rockwood in Roane County, Tennessee (about 30kilometers north-northeast of Watts Bar), which is classified as nonattain-ment for TSP. However, the ambient air quality impacts of any particulate
sources located at the proposed site are not expected to exceed the si gni-ficance increments for TSP within this nonattairnment area. Therefore, theair quality status of this area is not expected to affect siting opportuni-
ties at Watts Bar. There are no S02 nonattainnient areas within 50 kilome-ters; however, the area surrounding the Kingston Steam Plant (about 40kilometers northeast of Watts Bar) is unclassified with respect to S02,
and thus PSD provisions are applicable.

There are several nonattainnient areas for photochemical oxidants inthe region, including Roane County (northeast of Watts Bar) and Bradleyand Hamilton Counties (south of Watts Bar). The nonattainment status of
these counties is not expected to affect the Watts Bar area.

The nearest Class I PSD areas are the Cohutta National Wilderness
area and the Smoky Mountains National Park, about 70 kilometers south-
southeast and,70 kilometers east of Watts Bar, respectively. The ambient
air quality impacts of any particulate or SO2 sources located at the pro-posed site are not expected to exceed the significance increments for TSP
or S02 within the Class I areas. Therefore, the Class I status of thesetwo areas is not expected to affect siting opportunities for waste heat
park facilities at Watts Bar.

A.2.2 Baseline and Increment Availability

Preliminary* estimates of baseline S0 and TSP concentrations in thevicinity of Watts Bar were based on 1977 and 1978 air quality monitoring
data for Watts Bar Steam Plant. The baseline estimates and corresponding
estimates of Class II increment availability are presented in tables A.2-1
(SO2) and A.2-2 (TSP). The more recent (1978) monitoring data indicate
that full Class II PSD increments are currently available for both SO2 andTSP. It should be noted, however, that a potential exists for more limitedincrement availability than that indicated. The monitoring data representthe real baseline in the area only to the extent that the Watts Bar steamplant, which is part of the baseline, was operating at full capacity. Thisis not always the case. For example, during the period when the second
highest 3-hour SO2 concentration was measured in 1978, the steam plant wasoperating at only 25 percent of capacity. Had the steam plant been opera-ting at full load during this period it is probable that a much higher SO2concentration would have been measured.

*Under applicable regulations, baseline is established as of the date
of the first completed application for a PSD permit in an area.



A.2.3 Meteorology

Ons ite meteorological monitoring data for the Watts Bar Nuclear Plant0are available for assessing atmospheric dispersion conditions in the vici-nity of the proposed site for the waste heat park. Joint percentagefrequency distributions of wind speed and direction (wind roses) based onthese data are provided in figures A.*2-1 (for the 10-meter height) andA.2-2 (for the 92-meter height).

A.2.4. Existing Sources

Existing sources of SO2 and TSP-emis~sions of 10 tons or more per yearin the Watts Bar area are given in -tables A.2-3 for Rhea County and inA.2-4 for Meigs County. Of the two counties, Rhea County, in which theproposed site for the waste heat-park is located, has the larger numberof major industrial so 'urces. Most of the area for the proposed heatpark lies between 1.5 and 2 kilometers southwest of the largest sourcein Rhea County, the Watts Bar Steam Plant.
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Table A.2-1

AMBIENT SO2 CONCENTRATIONS AND ESTIMATED
INCREM4ENT AVAILABILITY FOR THE WATTS BAR STEAM PLANTa

Increment
Limiting b remaining to Class II Available PercentAveraging Concentration NAAQS NAAQS Increment increment of Class IIYear Period (pg/in3) (pg/in3) (pg/in3) (pg/in3) (pg/in3) increment

1977 Annual 36 80 44 20 20 10024-hour 286 365 79 91 79 873-hour 1118 1300 182 512 182 36
1978 Annual 24 80 56 20 20 10024-hour 156 C365 209 91 91 1003-hour 728c 1300 572 512 512 100

aBased on data from three SO2 monitors.

b Highest annual and highest of the three second highest 24-hour and 3-hour concentrationsmeasured at the three monitors.

CDuring the period when this measurement was made, the Watts Bar Steam Plant was operatingat only 25-.percent load. Had the plant been operating at full load, it is probable thata much higher SO2 concentration would have been measured.



Table A. 2-2

AMIBIENT TSP CONCENTRATIONS AND ESTIMATED
INCREMENT AVAILABILITY FOR THE WATTS BAR STEAM PLANT

Averaging
Year Period

1977 Annual
24-hour

1978 Annual
24-hour

Limitinga
Concentrationa

(pg/rn3)

31
86

36
87

NAAQS
(pg/rn3)

75
150

75
150

Ba lance
remaining to

NAAQS
(pg/ml)

29
64

24
63

Class II
Increment
(p g/m3)_

19
37

19
37

Available
increment

19
37

19
37

Percent
of Class II
increment

100
100

100
100

a Annual average and second highest 24-hour concentration measured by the one TSP monitor.



Table A.2-3

SIGNIFICANT* SO2 AND TSP SOURCES IN RHEA COUNTY, TENNESSEE

Allowable Emissions (TPY)
Company TSP SO2

South Silk Mills 66 609
Charles Knitting Mills 25 165
Rhea County Limestone 286 0
TVA Watts Bar Steam Plant 1693 48306
TVA Watts Bar Nuclear Plant** 822 291
Zenith Hosiery Mill 18 122
Kayser-Roth Hosiery Mill 59 0
Robinson MFG 10 50
Suburban MFG 11 52
La-z-boy 95 425
Welch Concrete Prod., Inc. 58 0
Dayton Material, Inc. 21 285

*Allowable SO2 or TSP emissions of 10 tons or more per year. These
data have been abstracted from unvalidated State of Tennessee emission
inventories (base year 1976).

-'HcIncludes both construction and operational sources.
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Table A.2-4

SIGNIFICANT* S0 AND TSP SOURCES IN MEIGS COUNTY, TENNESSEE

Allowable Emissions (TPY)
Company TSPS0

Ten Mile Stone 232 0

*Allowable SO2 or TSP emissions of 10 tons or more per year. These
data have been abstracted from unvalidated State of Tennessee emission
inventories (base year 1976).
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A.3 HYDROLOGY AND WATER QUALITY

A.3.1 Surface Water

A.3.1.1 Description

Surface water features which bound the 400-acre site are ChickamaugaLake and Yellow Creek. The drainage area of the Tennessee River at thesite is 17,320 square miles. Chickamauga Reservoir at this location isabout 1,100 feet wide with depths ranging up to 25 feet at normal pool,elevation 682.5.

The Tennessee River above the site is formed by two major tribu-taries, the Holston and French Broad Rivers, having respective drainageareas of 3,776 and 5,124 square miles which unite above Knoxville atriver mile 652.2. The Holston River rises in terrain varying from therolling uplands of the valley and ridge physiographic province in theforks of the Holston in Virginia to the rugged Appalachian Mountainsdrained by the Watauga River in eastern Tennessee and western NorthCarolina. Elevations range up to 5,720 feet on the rim of the SouthFork Holston River basin and up to 6,285 feet on the southern rim of theWatauga basin. The French Broad River, including its principal tribu-tary, the Nolichucky River, drains more than half of the mountainousNorth Carolina portion of the Tennessee Valley between the Blue Ridgeand the chain of mountains forming the North Carolina-Tennessee Stateline. Elevations in this region range up to 6,684 feet at Mt. Mitchell.The Tennessee side of the mountains is drained by the Pigeon, LittlePigeon, and lower Nolichucky Rivers, which flow through the valley andridge type of terrain as they approach the French Broad River.

Downstream at mile 601.1, the Little Tennessee River, with a drain-age area of 2,627 square miles, flows into the Tennessee River from thesoutheast. The Blue Ridge forms the eastern rim of the basin withelevations generally between 3,000 and 4,000 feet. Within the basin. anumber of peaks in the rugged Appalachian Mountain region rise above6,000 feet.

The Clinch River, with a drainage area of 4,413 square miles, flowssouthwestward into the Tennessee River at mile 567.8. Except for itsnorthwestern edge, the river basin is in the Appalachian valley physio-grapic subregion characterized by comparatively narrow parallel ridgesand somewhat broader intervening valleys of northeast-southwest trend.The northwestern boundary of the Clinch River basin, also the boundaryof the Tennessee Valley, is formed by the Cumberland Mountains whichrange up to 4,200 feet above sea level. The southeastern boundaryfollows Clinch Mountain and Black Oak Ridge, with elevations ranging upto 4,700 feet. Forest covers 48 percent of the basin.

In the immediate vicinity of the site, Yellow Creek flows in asoutherly direction just to the west of the site and empties into theTennessee River at mile 526.8. This stream drains an area of 12.6square miles at its mouth. Chickamauga Reservoir backs up Yellow Creek

A-i15



for about 1.7 miles to a small dam on the wildlife management area.
About half the site area drains into Yellow Greek embayment below the
dam. The remainder of the site drains into two small tributaries which
empty into the Tennessee River just upstream from the mouth of Yellow
Creek.

A.3.1.2 Streamflow

Tennessee River streamflow past the site has been completely regu-
lated since January 1940 with the closure of Chickamauga Dam located at
Tennessee River mile 471.0. Flows at the site are also affected by
operation of Watts Bar Dam, 1.9 miles upstream from the site at Tennessee
river mile 529.9. Both reservoirs are operated for flood control,
navigation, and power production.

Flows at the site are mainly dependent upon the operation of
Chickamauga and Watts Bar Reservoirs. The average discharge (release)
at Watts Bar Dam for the period of 1945-1978 (calendar years) was 27,370
cubic feet per second. Flow data for water years 1951-1965 indicate an
average flow of about 21,100 cfs during the summer months and about
34,400 cfs during the winter months. Watts Bar Dam is operated to
provide peaking power, with no discharge from the dam 10.5 percent of
the hours during the year. The maximum duration of no discharge is 12
hours, except for planned special operations. The normal discharge
through each of the five turbines at the dam ranges from 7,500 to 10,000
cfs. The minimum flow at which the turbines can operate is 3,500 cfs,
although discharges seldom fall below about 5,000 cfs per unit. At
Watts Bar Dam, the minimum 7-day flow with a 10-year recurrence interval
is estimated to be 5,200 cubic feet per second; and the minimum 3-day
flow with a 20-year recurrence interval is estimated to be 2,650 cubic
feet per second.

The average discharge (release) at Chickamauga Dam for the period
of 1945 through 1978 was 35,040 cubic feet per second. The minimum
daily average flow has been zero and occurred on March 30 and 31, 1968,
when discharge was cut off during special operations to aid in the
chemical treatment of Eurasian watermilfoil. The minimum daily average
discharge under normal operating conditions has been 1,700 cubic feet
per second and occurred on May 7, 1967. Since June 1975, Chickamauga
Dam has been operated to attempt to provide a minimum 24-hour average
flow of not less than 6,000 cubic feet per second in order to maintain
desirable water quality levels at Chattanooga.

Monthly average discharges at Watts Bar and Chickamauga Dams for the
period 1945-1978 are shown in Tables 'C-i and C-2, Appendix C. Maximum,
minimum, and mean daily discharges for the same period are shown for
Watts Bar in Table C-3 and for Chickamauga in Table C-4.

The maximum known flood discharge at the site occurred on February 14,
1948, and is estimated to be 194,600 cubic feet per second; however, the
March 1973 water level was the highest since Watts Bar Dam was closed in
1942. The March 17, 1973, flood elevation at the site was 694 feet.
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A.3.1.3 Water Levels

Water surface elevations downstream of Watts Bar Dam in the vicinity
of the plant sites are determined by the headwater elevation at Chickamauga
Dam and the discharge from Watts Bar Dam. Chickamauga Lake elevations
vary from a normal maximum elevation of 682.5 feet in the summer months
to a normal minimum elevation of 675.0 feet in the winter months. How-
ever, Watts Bar Dam discharges may raise the water surface elevation if
the lake elevation is less than 682.5 feet. Table C-5 shows the approxi-
mate stage-discharge relationship below Watts Bar Dam at minimum pool
conditions in the winter. Elevations at the bottom of the river channel
at the site are about 655 to 660 feet. Tables C-6 and C-7 show the maxi-
mum and minimum range of daily variations in Chickamauga headwater and
Watts Bar tailwater elevations for calendar year 1976, a typical year
based on present operations. Table C-8 shows midnight elevations at
Chickamauga Dam for 1976.

A-3.l.4 Temperatures

A summary of tailrace temperatures at Watts Bar Dam is given in
Table A.3-1. Monthly average river temperatures vary from 43.5'F in
January to 76.5*F in August. The maximum weekly observed tailrace tem-
perature was 86.0'F in July and August, and the minimum weekly tailrace
temperature was 32.0'F in January. A summary of the probability of high
tailrace temperatures is given in Table A.3-2, showing river temperatures
approaching the State of Tennessee maximum water temperature standard of
86-90F (30.50C).

Water temperature verticals were taken at Washington Ferry, river
mile 518.0, during the periods April 1943 to September 1948 and October
1974 to January 1977. The minimum observed during this period was 35'F
and the maximum was 75*F. Figure A.3-1 is a plotting of these tempera-
tures for the period 1943-1948.

A.3.2 Ground Water

Ground water occurs at the site in the alluvial material overlying
bedrock and in small openings along fractures and bedding planes in the
Conasauga and the Rome Formations. However, all have poor yields and
could not supply the park's potable water requirements. The most signi-
ficant water-bearing formation in the area is the Knox Dolomite, in which
water occurs in solution cavities formed along bedding planes and fractures.
Discharge from the Knox is a major source of base flow in streams. Large
springs are fairly common in outcrop belts of the Knox.

If a 500 gal/min ground water supply is considered for the Watts
Bar Waste Heat Park, a well or wells would be located in the belt of Knox
Dolomite to the northwest. A likely reasonable upper limit to be expected
from ground water in the Watts Bar area is about 3800-5700 I/mmn (1000 to
1500 gal/min), from three to six wells.
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A.3.3 Water Quality

A.3.3.1 Surface Water0

Classification and Use

The Tennessee River in the site vicinity is classified by the State
of Tennessee for the following uses: domestic water supply, industrial
water supply, fish and aquatic life, recreation, irrigation, livestock
watering and wildlife, and navigation. Industrial water use in the area
is approximately 19.3 cubic meters per second (440 mgd), most of which
is used by TVA's Watts Bar Steam Plant; Watts Bar Nuclear Plant will use
approximately 4.8 cubic meters per second (110 mgd). These power facili-
ties are the only major water users which withdraw significant amounts
of water in the site vicinity. No public water supplies are withdrawn
from the river in the site vicinity.

The site is also bordered, and partially drained by, Yellow Creek,
a perennial stream classified by the State of Tennessee1 for the follow-
ing uses: fish and aquatic life, livestock watering and wildlife, recrea-
tion, and irrigation. A wetlands area is created by the upper reaches
of the creek adjacent to the site.

Data Summary and Evaluation

The water quality of the Tennessee River in the site vicinity is
influenced by several factors, primarily releases from Watts Bar Dam
(which is, in turn, influenced by upstream waste discharges, nonpoint
sources, impoundment, etc.), river morphology, regional geology, ground
water baseflow, land use practices, and waste discharges. The following
evaluation is based on data obtained by the sampling of seven stations
in the Tennessee River located between TRII 496.5 and TRII 532.1 (as part
of the Watts Bar Nuclear Plant preoperational monitoring program required
by the EPA and the NRC) and on data collected from the Watts Bar Dam
tailrace (TRIM 529.9). Samples for the preoperational monitoring program
were collected in February, May, August, and November of each year during
1973-1977 and were analyzed for a variety of parameters; the dam tailrace
samples were collected weekly and were analyzed for temperature and dis-
solved oxygen (DO). A summary evaluation of this data is given below;
further detail on water quality is contained in the Watts Bar Nuclear
Plant preoperational monitoring report. 2

The seasonal DO concentrations and termpertures are shown for selected
depths during 1977 in Table A.3-3. The sampling locations included in
the table are: just above the Watts Bar Dam (TRM 532), adjacent to the
Watts Bar Nuclear Plant (TRIM 528) adjacent to the proposed site for the
waste heat park (TRM 527), and ten miles downstream from the Watts Bar
Nuclear Plant (TRIM 518). Some thermal and DO stratification occurs in
the Tennessee River water column just above Watts Bar Dam, however, in
the site vicinity the river is well mixed and is not thermally stratified.
Temperature data collected during the monitoring period show that all
temperatures observed were less than the Tennessee maximum criteria of
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30.50C as measured at a depth of 1.5 m (5 feet). The maximum temperature
observed during the 1973-1977 survey at a depth of 1.5 m was 26.8'C in
August 1977 at TRII 532.1.

The State of Tennessee water quality criteria for DO specifies that
the concentration shall not be less than 5.0 mg/l at a depth of 1.5 m or
mid-depth, whichever is less. At the Watts Bar Dam tailrace, during the
period 1960-1979, measured DO levels were below the State criteria rou-
tinely during the months of June through September. Table A.3-4 provides
a summary of weekly DO concentrations in the tailrace of Watts Bar Dam
to illustrate the relative frequency of weeks during which the concen-
tration of DO was below 3.0 mg/l and 5.0 mg/l. In general, DO concentra-
tions released from Watts Bar appear to be improving, probably because
of improved waste treatment provided by upstream discharges. During the
1973-1977 survey, the DO concentration was observed to be less than 3.0
mg/l at 1.5 m depth on only one occasion (2.4 mg/l at TRII 529.5 in August
1977). The stream segment below Watts Bar Dam will not, in all probability,
meet the State DO criteria even with required waste treatment because
the problem is not primarily caused by unassimilated wastes (BOD5 at TRM
527.4 averaged only 1.2 mg/l during 1973-1977) but rather by the upstream
releases of water containing low concentrations of DO.

Twenty-one of the 619 pH measurements at the various sampling sta-
tions (3 percent) were not within the State standard for pH of 6.5 to
8.5. Most of the pH measurements outside the 6.5 to 8.5 range were greater
than 8.5. These occurred exclusively in the August sampling period and
are probably due to algal blooms in forebay areas at Watts Bar Reservoir.
Total alkalinity concentrations averaged 53 mg/l, with a range of 26 to
71 mg/l, which indicates a small buffering capacity.

Comparison of the chemical data collected with the National Primary
Drinking Water Standards (health standards) indicates only that the quality
of the water is excellent as only one measurement exceeded these standards
in some 670 measurements of the 10 parameters.

Comparison of the data to EPA's National Secondary Drinking Water
Standards indicates that, aesthetically, the water quality is only fair.
High concentrations of total iron and manganese were noted and mean
values of these parameters usually exceeded their respective standards.
It should be noted, however, that many natural waters require treatment
for the removal of these elements to meet aesthetic standards for drinking
water. Furthermore, iron and manganese levels are generally higher in
the Tennessee Valley than in other sections of the country due to naturally
occurring geologic formations which contain high concentrations of these
elements. The system of reservoir impoundments in the Valley tends to
concentrate, and at times redissolve, these elements. It should also be
emphasized that these "secondary" standards are aesthetic standards, and
they have not been shown to have any effect on human health.

Comparison of the remaining data to EPA's Quality Criteria for Water
(1976) indicates that concentrations of beryllium, boron, and other trace-
contaminants (not mentioned in the National Primary and Secondary Standards)
to be well below the listed EPA criteria.
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A.3.3.2 Ground Water

Water Use

The ground water yield from the alluvial material overlying bedrock
at the site is extremely low, usually less than 20 gpm.4 The Knox Dolo-
mite, outcropping to the northwest of the site is the only f 'ormation-
regionally significant as an aquifer. Total public and industrial ground
water use in a 32 km (20 mi) radius of the nuclear plant is 0.16 ms/si
(3.6 mgd) and 0.2 M3/S (0.48 mgd), respectively. The nearest significant
ground water supply system, located 4 km (2.5 mi) to the northwest and
withdrawing from the Knox, are the wells utilized by the Watts Bar
Nuclear, Steam, and Hydro Plants, and the nearby resort.

Data Summary and Evaluation

Evaluation of limited analyses of water obtained by TVA in 1978 from
the alluvial material reveals that its quality varies significantly with
location. The water quality ranges from good to very poor with concen-
trations of dissolved solids reported between 160 and 2300 mg/l. The
ground water is neutral to alkaline (pH 7.7 to 9.0), and high levels of
sodium were observed (up to 800 mg/l).

Regionally, the quality of water from wells and springs in the Knox
Dolomite is similar to that from other carbonate aquifers. The hardness
ranges from about 50 to 250 mg/l. Ward Spring, a large spring 4.4 km
(2.7 mi) west of the site, was sampled by TVA in 1971. The ground water
quality was good and reported to be soft and neutral. Low concentrations
of nitrate, sulfate, iron, and sodium were measured.

TVA also periodically samples its Watts Bar Reservation well field;
the quality of the water is routinely in compliance with nitrate, turbidity,
and bacteriological standards for noncommunity public water supplies.
The quality of ground water is good, with dissolved solids concentrations
averaging 130 mg/l. The ground water is soft to moderately hard and is
neutral. Concentrations of minerals, metals, and nutrients in the ground
water were normally well below EPA primary and secondary standards for
finished drinking water.

A.3.3.3 Projected Water Quality During the Development
of the Waste Heat Park

The above description evaluates the water quality during the period
1973-1977 without the nuclear plant in operation. However, the nuclear
plant will 1 not be discharging significant volumes of oxygen-demanding
wastes which would significantly impact DO levels in the reservoir, since
sanitary wastes (about 36,000 gpd (136 m3/day) based on a projected total
employment of 1450) will be the only oxygen-demanding waste discharge from
the nuclear plant. This wastewater will receive secondary treatment to
meet existing NPDES permit limitations. The operation of the nuclear plant
will not thermally impact the water quality in the site vicinity, and
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changes in water quality due to the Watts Bar Nuclear Plant will not pre-
clude any of the current or projected uses of the Tennessee River.3 An
operational NPDES permit was issued by EPA and the plant is meeting its
requirements as applicable at the present time.

A.3 REFERENCES

1. Division of Water Quality Control, Tennessee Department of Public
Health. Upper Tennessee River Basin Plan. November 1978.

2. Mulkey, C. E., E. B. Robertson, W. J. Pardue, and R. D. Harned.
Status of the Nonradiological Water Quality and Nonfisheries
Biological Communities in the Vicinity of Watts Bar Nuclear
Plant, 1973-1977, June 1980, TVA, Division of Water Resources.

3. Nuclear Regulatory Commission, Final Environmental Statement
Related to the Operation of Watts Bar Nuclear Plant, Units 1 and 2,December 1978.

4. Tennessee Valley Authority, Final Safety Analysis_ .Report, Watts Bar
Nuclear Plant, Units 1 and 2, October 4, 1976.
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Table A.3-1

SUMMARY OF TAILRACE TEMPERATURES

WATTS BAR DAM

FEBRUARY 1950 - SEPTEMBER 1977

Month

January

February

March

April

May

June

July

August

September

October

November

December

AVERAGE

Minimum

0 (32.0)

2.5 (36.5)

3.0 (37.4)

8.8 (47.8)

-9..0 (4.8.2)

18.0 (64.4)

19.5 (67.1)

21.0 (69.8)

18.0 (64.4)

9.0 (48.2)

5.5 (41.9)

3.0 (37.4)

Average

6.4

6.6

9.4

13.8

18.9

22.6

24.5

24.7

24.2

20.2

14.4

9.2

15.8

(43.5)

(43.9)

(48.9)

(56.8)

(66.0)

(72.7)

(76.1)

(76.5)

(75.6)

(68.5)

(57.9)

(48.7)

(60.5)

Maximum

11.0 (51.8)

17.0 (62.6)

17.0 (62.6)

18.5 (65.3)

24.5 (76.1)

29.0 (84.2)

30.0 (86.0)

30.5 (86.9)

27.5 (81.5)

25.0 (77.0)

22.0 (71.6)

15.0 (59.0)

n.b. Based upon 1320 weekly observations, varying in number from
40 to 67 in any full year of record. Data missing for 1956,
January-June 1957, and February 1969.
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Table A.3-2

PROBABILITY OF HIGH TAILRACE TEMPERATURES

WATTS BAR DAM

FEBRUARY 1950 - SEPTEMBER 1977

Percentage
of Weekly

Observatons
Ti Ti Exceeding Ti
T67C _(`F (percent/year)

23.5 74. 3

24.5 76.1

25.5 77.9

26.5 79.7

27.5 81.5

28.5 83.3

29.5 85.1

30.5 86.9

23. 1

15.8

7.3

3.1

0.5

Average No.
of Weekly

Observations
Exceeding Ti
(No. /year)

12.0

8.2

3.8

1.6

0.4

0.2

0.2

0.0

n.b._ Based upon 1320 weekly observations, varying in number
from 40 to 67 in any full year of record. Data missing
for 1956, January-June 1957, and February 1969.

0
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Tabl~e A.3-3

SEASONAL PDISSOLVED OXYGEN CONCENTRATIONS AND TEŽIPERATLJRES IN THE
TENNESSEE RIVER AT SELECTED DEPTHS AND LOCATIONS

Sanpli rig
Locatito.n Date

TRN 532 Feb 77
May 77
Aug 77
Nov 77

TRM 528 Feb 77
May 77
Aug 77
Nov 77

TRIM 527 Feb 77
May 77
Aug 77
Nov 77

TRM 518 Feb 77
May 77
Aug 77
Nov 77

Disolved Oxygen (mg/i)
Depth (feet)

1 3 5 10 16 23 36 56

Temperature (Cent.)
Depth (feet)

1 3 5 10 16 23 36 56

13.0 13.0 13.1 13.1 13.1 13.1 13.1 13.1 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
10.3 10.2 10.1 9.7 8.4 8.2 8.0 8.0 18.0 18.0 18.0 17.8 16.7 16.3 16.0 15.8
5.0 4.5 4.1 2.3 1.4 1.0 1.0 1.1 27.0 27.0 26.8 26.2 26.1 25.5 25.5 24.6
7.6 7.3 7.1 7.0 6.8 6.7 6.4 6.4 18.0 17.4 17.2 17.2 17.0 17.0 17.0 16.9

13.5 13.2 13.2 13.2 13.2 13.2 2.5 2.5 2.5 2.5 2.5 2.5
8.8 8.7 8.7 8.6 8.6 8.6 16.8 16.-8 16.8 16.8 16.8 16.8
4.3 3.9 3.8 3.3 2.0 1.7 26.4 26.0 26.0 26.0 26.0 26.0
6.9 6.7 6.6 6.6 6.6 6.6 17.0 17.0 17.0 17.0 17.0 17.0

13.4 13.4 13.3 13.3 13.3 2.5 2.5 2.5 2.5 2.5
7. 7 7.6 7.5 7.5 7.5 7.5 16.5 16.6 16.6 16.5 16.5 16.5
3.7 -3.4 3.3 3.2 2.6 1.7 26.5 26.0 26.0 26.0 26.0 26.0
6.8 6.7 6.6 6.6 6.6 6.6 17.0 17.0 17.0 17.0 17.0 17.0

13.1 13.2 13.2 13.2 13.2 2.5 2.5 2.5 2.5 2.5
8.6 8.5 8.5 8.4 8.4 8.4 16.8 16.8 16.8 16.8 16.8 16.8
4.5 4.3 4.3 4.3 4.3 26.0 26.0 26.0 26.0 25.9
6.8 6.7 6.6 6.6 6.6 6.6 17.0 17.0 17.0 17.0 17.0 16.9
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Table A. 3-4

SUMMARY OF WEEKLY OBSERVED
IN THE TAILRACE OF

DISSOLVED OXYGEN CONCENTRATIONS
WATTS BAR DAM, 1960-1979

Minimum Do
concentrations

mg/i

3.3
4.7
3.0
2.4
3.2
2.8
2.2
3.9
3.3
2.2

Maximum DO
concentrations

mg/i

10.5
11.8
11.6
11.5
11.4
10.7
12.6
13.5
12.4
11.0

Number
of weeks
below 3.0

0
0
0
2
0
1
4
0
0
2

Number
of weeks
below 5.0

7
1

11
13
5
13
11
3
8

12
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979

1960-1979,
1960-1969,
1970-1979,

Year-

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969

2.9
3.0
4.1
4.2
5.2
3.9
3.9
2.4
3.1
5.2

3.4
3.1
3.8

11.6
10.8
11.3
11.5
10.7
13.3
12.0
13.0
12.6
12.2

11.8
11.7
11.9

Mean
Mean
Mean

0.6
1.0
0.2

7.8
8.5
7.1

A-25



TENNESSEE RIVER

JAN FEB MAR_ APR MAY JUN JUL AUG SEP OCT NOV DEC _ JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

80 DEPrN SELO& SVAAACZ-.- ý - -80S

70 4"' 7nEr

iFA~fz1_0 60 __1~~2ti 111 L~~J~V~

JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL
f95 CHICKAMAUGA LAKE NEAR WASHINGTON, T.ENNESSEE, MILE 518.0 ?948

FIGURE A.3-1, WATER TEMPERATURES

0

IV_ z~ .iz __ __

DEpTH BE40W SIIRFACEN]ý/N feeT
'5-15

z
w

r.J

IxJ

glu 40



A.4 HEALTH AND SAFETY

A.4.1 Noise

Preoperational (or baseline) sound surveys were conducted by TVA in
the vicinity of the proposed heat park site in September 1979 and March
1980. Work at the Watts Bar Nuclear Plant construction site had ceased
for the weekend. The survey data, therefore, represented community base-
line sound conditions in the absence of TVA construction activities.
The three locations surveyed are shown on the map, Figure A.4-1.

At each survey location, analog tape recordings were made of the
existing sound during the daytime period (7 a.m. - 10 p.m.) and again
during the nighttime period (10 p.m. - 7 a.m.). Each recording was
approximately 15 minutes in length. Equivalent sound levels were com-
puted for daytime values (Ld), for nighttime values (Ln), and for a
day-night composite value (Ldn).

Summertime survey data are presented in Table A.4-1, wintertime in
A.4-2. The difference in levels is caused by insect and bird noise present
in the summertime data. Because of the short sampling period (15 minutes),
intermittent noises caused by road traffic and aircraft flyovers are mis-
sing and the noise levels given are more representative of minimal levels
than average levels. Data taken at similar locations for other TVA sites
show an average baseline Ldn between 50-60 dB.

A.4.2 Radiological Conditions

A.4.2.l Exposure Pathways to Man

Liquid Effluents--Water supplied to the waste heat park will be con-
denser cooling water which represents a tertiary heat exchange from the
operating reactor. This provides multiple barriers against movement of
radioactivity from the plant and it is therefore unlikely that any signi-
ficant amounts of radioactivity would exist in the supply water to the
heat park. Furthermore, water in the reactor systems is monitored for
the presence of radionuclides. Water in closest contact with that sup-
plying the waste heat park will be removed from contact with the supply
water when necessary to avoid significant radiological releases to the
environment.

Gaseous Effluents--Both construction and operations personnel for
the waste heat park may be exposed to gaseous effluents during operation
of WBN via the following pathways: (1) direct radiation (like that
received from medical X-rays) from radioactivity in the air and on the
ground; (2) inhalation; and (3) ingestion of beef and vegetables. An
assessment was conducted to evaluate the potential impacts to the whole
body and important organs of individuals. The modeling used in this
assessment was consistent with that used by the regulatory agencies.
Resultant impact estimates based on continuous occupancy by personnel at
the waste heat park are presented in Table A.4-3. Calculating for an
adult and excluding ingestion, the doses per reactor unit are approxi-
mately one-tenth of the applicable guidelines (Appendix I to 10 CFR Part 50)
specified by the regulatory agency. Including ingestion, the calculated
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dose rates are still well within the regulatory guidelines. The total
body dose to an individual at the location cited in Table A.4-3 is
approximately 1 mrem/yr per unit from gaseous effluents from the
operation of WBN.

Direct Radiation--In addition to exposures from radioactivity
released in gaseous effluents, external exposures to individuals result-
ing from direct radiation from storage tanks at the nuclear plant have
also been assessed (Table A.4-4).

Shipments of radioactive materials to and from WBN also present a
potential for exposure. A buffer zone of one hundred feet has been pro-
vided between the access road to the plant and the property for the waste
heat park. Assuming 200 shipments per year and that the exposure rate
from any radioactive materials shipment is the maximum permissible, the
resulting exposure rate to a person standing at the boundary of the buffer
zone should not exceed about 0.03 mrem.

An assessment of the potential radiological impacts of operating a
volume reduction system (VRS) and an onsite storage facility (OSF) for
low-level radioactive waste (e.g., gloves and mops) and an away from reac-
tor onsite spent fuel storage facility (AFR) has been performed. For the
storage of about 54,500 Ci/yr of low-level waste, annual doses to waste
heat park personnel due to direct radiation are less than about 7 mrem/yr
assuming a 2000 hr/yr occupancy factor and a non-day shift module loading
operation. The annual dose to an individual working at the waste heat
park site due to the operation of an AFR has been estimated to be about
0.34 mrem/yr. The highest estimated annual dose due to the operation of
`qe VRS is about 2.1 mrem/yr (assuming incineration of all low-level waste
including resins, and a 2000 hr/yr occupancy factor). These doses are well
within the Federal guidelines. Dose rates to heat park personnel from nor-
mal operational releases will be less than those specified in the Federal
guidelines, considering the operations of WBN, the VRS, the OSF, and the
AFR. Appropriate measures will be taken to maintain exposures to personnel
at levels which are as low as reasonably achievable (ALARA).

Direct radiation levels measured in the vicinity of WBN for the period
1977 through 1978 were found to be approximately 80 mrem/yr. By comparison,
the dose from gaseous effluents, storage tanks, VRS, OSE, and AFR would
result, in about 10 mrem/yr assuming the operation of two units at WBN
and a 2000 hr/yr occupancy factor for waste heat park personnel. Again,
operational procedures for the plant will continually be reviewed to make
sure that exposures are maintained at levels that are as low as reasonably
achievable.
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Table A. 4-1

BASELINE SOUND SURVEY DATA, WATTS BAR WASTE HEAT PARK

September 1, 1979

Average Sound Level, dBAMeasurement Location Day Night Day-Night

No. 1 on map. West of site near Sims.
Cemetery. Approximately 5600 feet from
plant cooling towers.

No. 2 on map. Southeast of site near
shoreline. Approximately 5300 feet
from cooling towers.

No. 3 on map. Across river southeast
of site. Approximately 3500 feet from.
cooling towers.

43 52

49 50

48 50

0
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Table A.4-2

BASELINE SOUND SURVEY DATA, WATTS BAR WASTE HEAT PARK

March 15, 1980

Average Sound Level, dBA
Measurement Location Day Night Dayý-Night

No. 1 on map. West of site near Sims
Cemetery. Approximately 5600 feet from
plant cooling towers.

No. 2 on map. Southeast of site near
shoreline. Approximately 5300 feet
from cooling towers.

No. 3 on map. Across river southeast
of site. Approximately 3500 feet from
cooling towers.

25 26

33 36

38 38
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Table A.4-3

ESTIMATED MAXIMUM' INDIVIDUAL DOSE RATES FROM GASEOUS EFFLUENTS, PER UNIT

External Exposures

Pathway

yair dose
Sair dose

Total body
Skin

Guideline 2

10
20
5
15

Dose

0.65 mrad/yr
3.77 mrad/yr
0.57 mrem/yr
1.34 mrem/yr

..nternal Exposures (critical organ is the thyroid)

Guideline
Dose to Adult

(excluding ingestion)

Radioiodines and
Particulates

1.3 mrem/yr

Breakdown of Internal Exposures (mrem/yr)

Child3

Inhalation
External

1.21
0.58

Total 1.79

Ingestion

Vegetables
Beef

TOTAL, assuming existence of
ingestion pathway

4.59
0.48

6.9

1. Maximum exposure point is 625 m in the SSE sector.
2. Guidelines as defined by Section II of Appendix I to 10 CFR 50 (see

reference 3).
3. The listed inhalation and external dose rates are calculated assuming

a child were continuously present in the WBWHP. For other than employees
the 'presence of either a child or an adult at the site for extended
periods of time is unlikely.
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Adult

0.75
0.58

1.33

2.38
0.29
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Table A.4-4

ANNUAL DOSE FROM DIRECT RADIATION

Compass Sector Distance, 1

SSE

SSW

WSW

580

580WNWQ

Direct Radiation Exposure (mrem/yr/unit)
Refueling Water Primary Makeup

Tank Water Tank

4.0(-3)

2-5(-3)

7.0(-3)

1.3(-2)

4.5 (-3)

1.8(-2)

2.5(-2)

7.0(-5)

4.0(-5)

1.5(-4)

2.3(-4)

8.0(-5)

4.5(-4)

7.0(-4)

1. Distances listed are those used for atmospheric pathway assessment and
are measured from the center of the facility. Values used for direct
radiation expsoure assessment may differ slightly.
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A.5 TERRESTRIAL ECOLOGY

A.5.1 Vegetation

The proposed park lies within the Ridge and Valley PhysiographicProvince in east Tennessee. M~ajor habitats present include fields invarious stages of succession, marshlands, bottomland hardwood forests,upland hardwood forests, ponds, and riparian habitats along Yellow Creek.A significant portion of the site has been disturbed as a consequence ofconstruction of Watts Bar Nuclear Plant. Disturbed areas include activeand reclaimed borrow areas, numerous unimproved roads, construction
buildings, and storage areas.

Areas of the proposed Waste Heat Park that are not disturbed byconstruction activities are either in open fields or wooded. None ofthe habitats seen are unusual for the region.

Onsite wooded areas are chiefly bottomland hardwood forests withupland species restricted to slopes and ridges. Bottomland species in-the overstory include sweetgum, tulip tree, red maple, black gum, whiteoak, willow and sycamore. The shrub layer is mainly dogwood, viburnum,'muscadine, cane, and paw paw. Understory includes Japanese honeysuckle,touch-me-not, partridge berry, lizard tail, skull cap, crossvine, andcinnamon fern. The more upland slopes have white oak, southern red oak,hickory, and scattered cedars.

Open fields on the site are either in pasture or early succession.Pastures are predominantly fescue with mixtures of other grasses, whiteclover, and scattered morning glory. Fields in early succession have amixture of grasses as well as blackberry, sumac, cedars, sassafras, asters,sunflowers, and beggar ticks.

A.S.2 Wildlife

There are approximately 357 species of terrestrial vertebrat~s 5whose ranges include the area to be impacted by park development.The terrestrial vertebrate fauna is typical of similar areas in theRidge and Valley of east Tennessee, and no unique faunal assemblages areknown from the site.

However, due to the juxtaposition of the various habitats on -the site,a large diversity of upland game could inhabit the site. Species typicallyinhabiting the open field and early successional habitat include cottontailrabbit, bobwhite quail, and groundhog. Game species inhabiLing uplandand bottomland wooded areas include gray squirrel, raccoon, and opossum.Species utilizing both wooded and open land to fulfill habitat requirementsinclude white-tailed deer, gray fox, and red fox. Riparian zones serveas a habitat component for a nuimber of the above-listed species and asprimary habitat for mink and muskrat.
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Nongame species typical of early successional fields and reclaimedborrow areas include the eastern harvest mouse, deer mouse, easternmeadowlark, red-winged blackbird, blue grosbeak, black racer, black ratsnake, and black kingsnake. In addition to these species, brushy fieldson the site provide habitats for the short-tail shrew, cotton rat, easternkingbird, gray catbird, white-eyed vireo, summer tanager, indigo bunting,and fence lizard.

Common nongame species of woodlands on the site include the woodthrush, red-eyed vireo, hooded warbler, Kentucky warbler, eastern boxturtle, ringneck snake, and brown snake. Typical species of marshlands,wooded swamps, and ponds include the green heron, common yellowthroat,pied-billed grebe, common snapping turtle, northern water snake, marbledsalamander, red-spotted newt, Fowler's toad, upland chorus frog, springpeeper ' green frog, and bullfrog. Several species such as the dusky sala-mander, two-lined salamander, and red salamander occur along rocky clearstreams on the site.

The proposed Watts Bar Waste Heat Park is located adjacent to theYellow Creek Wildlife Management Area which is managed by the State ofTennessee. The Yellow Creek Management Area supports large numbers ofmigrant-wintering waterfowl populations and is managed as a waterfowlhunting area. Shallow water areas provide habitat for shore and wadingbirds, including great blue and green herons.
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A.6 AQUATIC ECOLOGY

A.6. 1 Nonfisheries

TVA biologists, as a part of the preoperational monitoring program
for the Watts Bar Nuclear Plant, monitored and inventoried the biological
elements of the upper reaches of Chickamauga Reservoir from February 1973
through December 1977. Four of the eight biological monitoring stations
included in that preoperational program were in the tailwaters of Watts
Bar Dam in the vicinity of the proposed waste heat park. Quarterly sam-
ples of phytoplankton, zooplankton, and benthos were taken during this
period. From 1975 through 1977, mussel surveys were conducted in addition
to the normal benthic monitoring.

During 1978, more extensive sampling for mollusks was conducted in
the Watts Bar tailwater as part of TVA siting investigations. These data
were collected similarly to the preoperational qualitative surveys except
that individual scuba searches were not limited to 20 minutes and specimens
were not measured. From this survey work, data were available to update
mussel distributions from Watts Bar Dam to about TRN 514.

A.6.1.1 Phytoplankton (microscopic plants - primarily, whose locomotion
is almost entirely controlled by water currents)

As primary producers, phytoplankton play an important role in the
food chain of reservoirs, serving as a food source for both secondary pro-
ducers (e.g., zooplankton) and herbivorous fishes. The phytoplankton com-
munities of Watts Bar and Chickamauga Reservoirs in the site vicinity were
abundant and diverse on most occasions with many species of diatoms and
green algae. However, during the summers of 1976 and 1977, the blue-green
algae exhibited a marked increase in numbers and hence composed a greater
percentage of the community at all sampling stations. This marked increase
in blue-greens cannot be related to any point source discharge, but perma-
nent or significant increases in blue-green algal composition are considered
both detrimental, and indicative of poorer water quality. When present,
increases in blue-green populations most frequently will occur in the late
summer and fall. Warmer temperatures, lower flows, and organic enrichment
are environmental factors which most frequently enhance the growth of
blue-green populations.

A.6.1.2 Zooplankton (microscopic animals - primarily, whose locomotion
is greatly influenced by water currents)

Zooplankton play an important role in the aquatic food chain of a
reservoir as secondary producers (primary consumers) and provide an excel-
lent food source for larval and juvenile fish. The zooplankton populations
in the tailwater of Watts Bar Dam exhibit considerable yearly and seasona-
ble variability. Standing crop estimates during the period from 1973
through 1977 were lowest in the winter and fall and were highest in the
spring and summer. Total zooplankton numbers at the four stations in the
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vicinity of the proposed waste heat park ranged from a low of 2,790organisms per cubic meter in the fall of 1973 to a high of 316,003
organisms per cubic meter in the summer of 1976.

The standing crop estimates obtained from the Watts Bar Nuclear Plantpreoperational monitoring program show that there is a trend for totalzooplankton numbers to decrease with in creasing distance downstream fromthe Watts Bar Dam. This would seem to indicate that the Watts Bar Reservoiris the only significant source of zooplankton in this tailwater area.

A.6.1.3 Benthos (organisms-associated with bottom of river or reservoir)

The prevalent benthic macroinvertebrate fauna of the Watts Bar Damtailwater is comprised of clams, mussels, insect larvae and nymphs, andaquatic worms. Results of these studies indicate that taxa which are
characteristic of flowing water conditions tend to occur with regularfrequency in the most upstream (more riverine) reaches of the tailwater.
Toward the lower end of the study area (more affected by impoundment)
taxa characteristic of reservoir habitats occur most frequently. Thisfaunal shift occurs gradually within the study area and is considered tobe characteristic of faunal shifts which occur downstream from mainstream
impoundments. There are no obvious distributional patterns which wouldtypify significant point source pollution problems; however, the data
are inadequate for any definitive conclusions in this regard.

The Tennessee River has long been noted for its indigenous mussel
fauna. This group of organisms once provided a substantial commercial
fishery in the section of the Tennessee River downstream from Watts Bar
Dam. A combination of overharvesting and impoundment of the river have
functioned to greatly reduce and modify the mussel fauna. Despite these
factors and periodic occurrences of dissolved oxygen below 2.0 mg/l, a
relatively diverse mussel fauna still exists in the Watts Bar Dam tail-
water, especially in a reach 5-10 miles downstream from the dam.

There are three areas within the Watts Bar Dam tailwater where the
mussel fauna is most diverse (mussel beds). These are TRII 528.1-526.1,
TRM 525.0-524.0, and TRII 521.3-520.2. All but 0.3 mile of these areas
fall within a State designated mussel sanctuary (TRN 522.5 to Watts Bar
Dam) where commercial harvesting is prohibited. Most of the habitat
downstream from the sanctuary is only marginally suitable for mussels,
and is not productive enough to support a commercial mussel fishery.

For additional detail regarding the aquatic macroinvertebrate fauna
of the Watts Bar Dam tailwater, see references 1 and 3.

A.6.2 Fish and Fishery Resources

As a result of approximately four years' preoperational monitoring
for Watts Bar Nuclear Plant, 54 species of fish representing 15 families
were identified from the site vicinity. These fish were taken by gill
nets, hoop nets, electrofishing, seining, and rotenone (cove). Clupeids
(i.e., skipjack herring, gizzard shad, and threadfin shad) were the most
abundant species taken with gill nets, electrofishing, and rotenone.
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White crappie, bluegill, and white bass were taken most often in hoop
nets; and brook silverside, emerald shiner, and bluegill were most numerous
in shoreline seining samples.

The Watts Bar tailwater area supports an intensive sport fishery,
including migratory spawning species as well as more resident species.
Creel survey data indicate white crappie to be the numerically dominant
species. Bluegill, sauger, white bass, channel catfish, and largemouth
bass are also important to angler harvest.

Ichthyoplankton samples collected near the Watts Bar Nuclear Plant
over the period 1976-1979 showed clupeid larvae the dominant family col-
lected, exceeding 50 percent of the total catch in each of the four years.
Larvae of migratory taxa purported to spawn in the tailwaters were collected
infrequently, indicating that the Watts Bar tailwater in the site vicinity
is probably not used extensively by these species for spawning.

A.6 -REFERENCES

1. Gooch, C. H., W. Jeffrey Pardue, and Donald C. Wade. "Recent Mollusk
Investigations on the Tennessee River--1978." Draft report, January
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A. 7 ENDANGERED OR THREATENED SPECIES

A.7.1 Coordination with U.S. Fish and Wildlife Service

On October 4, 1979, a request was submitted (see Appendix E) to theRegional Office of the U.S. Fish and Wildlife Service for the names ofthose species either listed or proposed for listing as endangered orthreatened and which might occur in the vicinity of the proposed project.In a response, dated November 16, 1979, the acting regional director ofthat agency indicated that three species of endangered freshwater musselsmay occur in the vicinity of the site. This letter did not indicate thepossible presence of fish, terrestrial wildlife, or plant species; how-ever, for the purposes of this environmental statement we have electedto include some discussion of State or Federally listed terrestrial andfish species which have been reported to inhabit the general area of WattsBar and Chickamauga Reservoirs. The following information is consideredTVA's "fbiological assessment"t pursuant to Section 7(C) of the EndangeredSpecies Act of 1973 as amended.

A.7.2 Aquatic Invertebrates and Fish

Two endangered mussel species are known to occur in the vicinity o fthe proposed waste heat park site. Lampsilis orbiculata (Hildreth, 1828),the pink mucket pearly mussel, occurs at many sites from Tennessee RiverM4ile (TRMl) 528.3 downstream to at least TRN 517.4. Although it is pro-tected as an endangered species, this mussel is widespread in the TennesseeRiver. Dromus dromas (Lea, 1834), the dromedary pearly mussel, is knownfrom only three stswtitharafoTR52.-520.2. Though oncea common component of the Tennessee River fauna, this species is nowextremely rare in the Tennessee River.

In their listing of endangered species likely to be affected by thisproject, the U.S. Fish and Wildlife Service includ~d Plethobasus cooperianus(Lea, 1834), the orange-footed pearly mussel, along with the two musselspecies discussed above. P. cooperianus originally o ccurred in much ofth-e aiainstream Tennessee River; however, the 1978 TVA survey found thisspecies only below Pickwick Landing Damn (TRI4 206), Guntersville Dam (TRN349), and Fort Loudoun Dam (TRMl 602).1 In all of these areas, this speciesmade up less than 0.2 percent of the mussel specimens examined. No speci-mens of P. cooperianus were found belo.4, Watts Bar Dam during TVA surveysin 1978 or 1980; however, a specimen wag collected at ThRl 515 in197IF P. -cooperianus continues to exist iT' this reach of the river, it isapparently present in extremely low nuoibers.

No specimens of any aquatic threatened or endangered fish specieshave been collected in the immediate site area. Two specimens, identi-fied as Percina tanasi, the snail darter, were seen (but not- captured)
just off Lick Ligh-t(TRMl 515.4) on April 19, 1976. A TVA fisheries
biologist made the sitings while scuba diving on Hazel Ridge Shoals aspart of a survey to establish snail darter distribution in the TennesseeValley. The siting of these specimens suggested that snail darters mightoccur in areas with sand and gravel substrates from Lick Light to Watts
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Bar Dam. Until 1981 searches of this river reach had
such a population or to repeat this siting. However,
immature snail darters were found in Sewee Creek (TRN
supports the hypothesis of a viable population in the
tailwaters.

failed to locate
in April 1981,
524.9) which again
Watts Bar Dam

A.7.3 Terrestrial Wildlife

No resident populations of federally listed or proposed endangered
or threatened species are known from the project area. However, bald
eagles (Haliaeetus leucocephalus), considered endangered by the U.S. Fish
and Wildlife Service, have been observed year-round along the mainstream
of Chickamauga and Watts Bar Reservoirs near the proposed waste heat park.
Most of their activities are confined to the mainstream and large trees
along the reservoir bank. The gray bat (Myotis _grisescens), also con-
sidered federally endangered, is known from two caves in Rhea County and
thiree caves in Ileigs County. Information
the following table:

Cave Name

Bat Cave No. I

Bat Cave No. 2

Bat Cave No. 3

Bat Cave No. 4

Bat Cave No. 5

Use

Maternity Colony

Maternity Colony

Bachelor/transient

Bachelor/transient

Bachelor/transient

on these caves is presented in

Location from Project Site

Rhea County, approximately
10 miles downstream of site.

Rhea County, approximately
10 miles downstream of site.

Meigs County, approximately
13 miles upstream of site.

Meigs County, approximately
3.5 miles downstream of site.

Meigs County, approximately
27 miles downstream of site.

A pair of ospreys (Pandion haliaetus), listed as endangered by the
State of Tennessee, nested at the southern edge of the proposed site as
late as 1974. The tree was storm damaged in 1975 and no recent nesting
attempts have been made. However, ospreys are common in the area during
spring and fall migrations.

Hayfields and vegetated borrow areas appear to provide suitable habi-
tat for grasshopper sparrows (Amniodramus savannarum), listed as threatened
by the State of Tennessee. However, there are no nesting records for
this species from the proposed site. Marsh hawks (Circus cyaneus), listed
as threatened in Tennessee, are a common winter resid-ent and utilize low-
lying hayfields and marshlands on the site.

The Tennessee cave salamander (Gyrinophilus palleucus), listed as
threatened by the State of Tennessee, is known from Blythe Ferry Cave in
Meigs County. However, no cave systems are known within or near the
project boundaries.
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Species listed as being "in need of management" by the State ofTennessee which occur in the vicinity of the project include the greatblue heron (Ardea herodias), red-shouldered hawk (Buteo lineatus), sandhillcrane (Grus canadensis) sall-footed myotis (Myot~is leibii , green anole(Anolis carolinensis), six-lined racerunner (Cnemidophorus sexlineatus),northern pine snake (Pituophis melanoleucus), CmeantulePseudemys
scrýipta troosti), and hellbender (Cryptobranchus alleganiensis).

Two colonies of nesting great blue herons have been identified in thevicinity of the proposed site. These birds travel great distances to feedand occasionally occur on the project site. The red-shouldered hawk uti-lizes bottomlands and swamplands both on and adjacent to the project site.This hawk is not known to nest on the project site. The sandhill crane,' amigratory species, has been observed during waterfowl surveys near theYellow Creek Wildlife Management Area.

The small-footed myotis is known from Rhea County approximately 10.0miles west of Dayton. No resident-populations are known to occur on thesite. The green anole, six-lined racerunner, and northern pine snake arealso known from Rhea and Meigs Counties. Although suitable habitats forthese species are present, there are no known records on the proposedsite. Hellbenders have been recorded in Rhea County; however, this largeaquatic salamander inhabits medium to large, free-flowing, rocky streamsand does not occur on or near the project site.

A.7 REFERENCES

1. Gooch, C. H., W. Jeffrey Pardue, and Donald C. Wade. "Recent Moll 'uskInvestigations on the Tennessee River-1978." Draft Report, January1979, Water Quality and Ecology Branch, TVA, Division of Environmental
Planning.

2. Scruggs, George D., Jr. "Status of Fresh-Water Mussel Stocks in theTennessee River." U.S. Fish and Wildlife Service Special Report,
Fisheries No. 370:1-41, 1960.
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A.8 LAND USE

A-8.1 Site Area

The park site is located on a mostly cleared, gently sloping portion
of the Watts Bar Reservation. The park is bounded by the Yellow Creek
Wildlife Management area on the west, Chickamauga Lake on the south, Watts
Bar Nuclear Plant on the east, and a ridge on the north. Figure A.8-1 is
a map of the site area. State Highway 68 provides direct road access and
a Southern railway spur provides direct rail access to the site. Portions
of the site are presently used as the location for construction buildings,storage areas, and earth borrow for the construction of Watts Bar Nuclear
Plant. The major portion of the waste heat park site will be located on
a large tract of land that had been designated by local communities and
by State industrial development groups as a potential industrial area.

A.8.2 Generalized Vicinity Land Use

The proposed site of the waste heat park is located adjacent to TVA's
Watts Bar Nuclear Plant. This is the most significant industrialized land
use within a 5-mile radius of the site. It is also the location of TVA's
hydro and steam generating plants. Generalized land use in the vicinity
of the Watts Bar Waste Heat Park site is characterized on Figure A.8-2.1

Existing land use in the vicinity of this site is predominately
agricultural and forestry. The major concentration of urban population
is located in Spring City and Decatur. These communities had a resident
population of 1,840 and 865, respectively, in 1977.4 1978 population
estimates for Rhea and Meigs Counties are 22,700 and 7 '000.4 The largest
community in the Watts Bar area is Dayton, which had an 1977 estimated
population of 4,240.4

The existing character of the lower portion of Watts Bar Reservoir
is predominately recreational. The major focal points of recreation use
include the numerous city and county parks, commercial recreation resorts,and TVA recreation areas. Other TVA-managed property on Watts Bar and
Chickamauga Reservoirs, notably the Fooshee Peninsula and Smith Bend
areas are utilized for passive recreation and wildlife management pur-
poses. The lower portion of Watts Bar Reservoir has experienced notable
reservoir-oriented residential development.

Projected development in the vicinity of the proposed waste heat park
is shown on Figure A.8-2. Locally adopted land use plans indicate the
major land use changes expected during the next 10-20 years will reinforce
past trends. Continuation of these trends will result in urban expansion
around the existing communities, intensification of the residential/
recreational uses on Watts Bar Reservoir, and the development of industrial
uses on waterfront sites in the upper reaches of Chickamauga Reservoir.
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A-8.3 Recreation

Watts Bar and Chickamauga Reservoirs are attractive lakes for recrea-tion users. Recreational activities in the vicinity of the proposed wasteheat park are concentrated during April 15 through October 15. A privatelyoperated resort and restaurant are located on Watts Bar Dam Reservation,and a small, commercial dock is located at River Mile 527.01 opposite theproposed waste heat park. Meigs County Park is located on the left bankof the reservoir just upstream from the dam. A short distance upstreamfrom this park is Fooshee Bend, an 89O-acre peninsula, a small part ofwhich has been developed as a recreation area by TVA. The entire penin-sula is under consideration as a potential State park site. Severalother resorts are located within a 25-mile radius.

TVA has provided a boat-launching ramp and parking area on the leftbank of the river below Watts Bar Dam. A recreation area upstream on theleft bank of Watts Bar Dam Reservation provides an improved swimmingbeach, picnic facilities, toilet facilities, boat-launching ramp, andparking area. The Yellow Creek Wildlife Management Area, locatedadjacent to the proposed site, is a managed waterfowl hunting area.

The two dominant features in the vicinity of the Watts Bar WasteHeat Park are the Watts Bar Nuclear Plant and the Watts Bar Steam Plant.Due to the operational nature of these two facilities and because of awide choice and variety of public and commercial recreational opportunitiescurrently located in the vicinity, the overall potential for additionalpublic recreational use and for development at the proposed industrialpark site is considered very low. There are no existing recreationalfacilities on the site of the waste heat park.

A.8 REFERENCES

1. Tennessee State Planning Office, "Rhea County, Tennessee: PopulationStudy, Economic Study, Existing Land Use Analysis, Land Use Plan)'ýApril 1973.

2. Tennessee State Planning Office, "Meigs County, Tennessee Land UsePlan." June 1977.

3. Chattanooga Area Council of Governments'/Southeast Tennessee Develop-merit District, "Regional Development Plan - 2000." 1977.

4. U.S. Bureau of Census, Current Population ReportsSrep.2an
p. 26, "Population Estimates." Sre .2 n
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A.9 SOC IOECONOMICS

A.9.1 Population and Employment

Rhea and Meigs Counties are sparsely settled. The 2-county area had
a population of about 29,700 in 1978. The 1978 estimated residential
population of Rhea County was 22,700 and of Meigs County, 7,000. From
1960 to 1970, net population growth for these counties was slow, totaling
1400 persons. However, these counties have experienced greater population
growth in the past decade with a net increase of about 7300 persons between
1970 and 1978. Dayton, the county seat of Rhea County, is the largest city
in the area with a 1977 population of about 4,240. In 1975 about 78 percent
of those persons employed within the two counties were employed in manUfac-
turing and government.

Population growth in the area is indicated in Table A.9-1. Present
and projected population distribution patterns have been published as
part of the operating license application for Watts Bar Nuclear Plant. 1'2

A.9.2 Community Facilities and Services

As a result of Watts Bar Nuclear Plant construction, the local economy
of the region was stimulated by the creation of new jobs and the influx of
construction workers associated with the project.2 Growth in the housing
industry, mitigative measures applied to educational facilities, and the
expansion of other services has apparently been adequate to accommodate the
large work force (up to 3400 employees) associated with the nuclear plant.2

The work force at the nuclear plant is declining; consequently, there should
be sufficient community services and facilities available to accommodate
the smaller work force projected for the waste heat park.

A.9.3 Transportation

The transportation facilities for the Watts Bar Nuclear Plant ade-
quately served the logistical traffic for construction of the plant, which
included traffic associated with a peak work force of 3400 employees.
Traffic incident to the construction of the nuclear plant is diminishing
as the plant nears completion. Since logistical traffic for the waste
heat park, including traffic for approximately 1100 employees, will be
less than and not concurrent with peak nuclear plant construction traffic,
the existing transportation facilities should be adequate.

A.9 REFERENCES

1. Tennessee Valley Authority. Supplement 1, Watts Bar Nuclear Plant
Environmental Information. 1977.

2. Nuclear Regulatory Commission. Final Environmental Statement related
to operation of Watts Bar Nuclear Plant Unit Nos. 1 and 2, Tennessee
Valley Authority, Docket Nos. 50-390 and 50-391. December 1978.
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fahle A.9-1

POPULATION
WATTS BAR WASTE HEAT PARK IMPACT AREA AND SELECTED AREAS

Meigs County, TN

Decatur

Rhea County, TN

Dayton

Spring City

Total 2-county area

State of Tenness~ee

NA - Not available.

Source: U.S. Bureau
U.S. Bureau

1960

5,160

681

15,863

3,500

1,800

21,023

3,567,0899

Population
1970

5,219

698

17,202

4,361

1,756

22,421

3,924,1-64

1977

6,800

865

21,900

4,240

1,840

28,700

4,j292, 000

1978

7,000

NA

22,700

NA

NA

29,700

4,357,000

Percent Change
1i960-1970 1970-1977 1977-1978

1.1 23.3 2.9

2.5 19.4 NA

7.8 21.5 3.7

19.8 -2.8 NA

-2.5 4.7 NA

6.6 21.9 3.5

10-.0 9.4 1.5

of the Census, Census of Population, 1970.
of the Census, Current Population Reports, Series P-25 and P-26.

Community Economics Projects Group
1/11/80

0



A.10 AESTHETICS

No unique scenic features are located on the site or in the immediatevicinity. Thus, the ultimate design and layout of buildings or factoriesthat utilize the waste heat, and their proximity and visual line of sightto nearby roads and recreational boaters, are the primary factors affectingaesthetics. Also, potentially affecting aesthetics are the design andlocation of coal-fired backup units and the size and location of the coalstockpile that would be used to provide heat during times of plant outage.The proposed waste heat park would be in concert with the industrialenvironment already established.
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A.11 CULTURAL RESOURCES

Archaeological investigations in the locality of the Waste Heat Parkover the past 70 years resulted in the identification of at least 12 pre-historic mounds and a series of stratified occupation levels ranging 4ntime from 3000 B.C. to A.D. 1200.

During late fall and early winter of 1979, an intensive archaeologi-cal survey and testing program was conducted by consultants for TVA onthe 400-acre tract of the proposed Waste Heat Park.'

Over half of this tract had been previously disturbed by various ter-rain altering activities. This survey resulted in the identification ofa singular significant archaeological site, 40RH64. This stratified site(6000 B.C. to A.D. 300) is on a natural levee of the Tennessee River andis approximately 300 feet in width and 6000 feet in length, extendingnorth from the mouth of Yellow Creek to the Watts Bar Nuclear Plant intake
channel.

An internal evaluation of historic structures was made by TVA'sCultural Resource staff and none were found to be on or eligible for theNational Register of Historic Places.

A.11 REFERENCES

1. GAl Consultants, Inc. Archaeological Survey and Testing of theProposed TVA Watts Bar Waste Heat Park - Final Report, May 1980.
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A.12 FLOODPLAINS AND WETLANDS

A-12.1 Floodplain Evaluation

The site is subject to flooding from the Tennessee River, Yellow
Creek, and an unnamed tributary to Yellow Creek. The 1- and 0.2-percent-
chance flood elevations are 697 and 701, respectively, on the Tennessee
River and the lower portion of Yellow Creek at the site. The Tennessee
River backwater elevations would be the controling elevations on Yellow
Creek and up to mile 0.45 on the tributary to Yellow Creek, where they
would intersect with headwater flood elevations. In addition to these
three flooding sources, there are three small, unnamed drainageways that
flow through the site. The TVA structure profile elevation at the site
is 706 between Tennessee River Miles (TRN) 526 and 527, 707 from TRN 527
to TRN 528, and 708 between TRN 528 and Watts Bar Dam.

A.12.2 Wetlands

The proposed Watts Bar Waste Heat Park borders extensive wetlands
located along Yellow Creek adjacent to the west boundary of the Watts
Bar site. Additional wetlands are formed on the area by embayments
which are part of the backwaters of the Chickamauga Lake. Other wet-
lands are formed by portions of the Yellow Creek drainage which trans-
verses Watts Bar Reservation. Some of these wetlands appear to have
been formed by alteration of the Watts Bar Reservation during construc-
tion of the nuclear plant located at this site. These wetlands located
on the site are identified in Figure A.12-1 and are classified as follows
(Cowardin et al. 1977):

System - Palustrine
Class - Scrub/Shrub Wetland
Subclass - Broad-leaved deciduous
Modifier - Artificially Flooded
Special Modifier - Impounded

System - Palustrine
Class - Forested Wetland
Subclass - Broad-leaved Deciduous
Modifier - Artificially Flooded
Special Modifier - Impounded

These wetlands will be preserved or other mitigative measures imple-
mented if no practicable alternative exists to their disturbance. All
activities will be evaluated to assure that they are consistent with TVA
policy on wetland protection.
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B. ENVIRONMENTAL CONSEQUENCES - WATTS BAR SITE

Impacts likely to be created by the proposed action are evaluated
in this appendix. Site-specific mitigative measures are also presented.

B.1 SITE DEVELOPMENT

B.1.1 Construction and Operation Impacts

No significant impacts to geologic features or to existing site
facilities are expected, especially since a large portion of the site
has already been disturbed. Impacts to soils include inhibition of soil-
forming processes and soil structure destruction, which are unavoidable
consequences of soil removal during site preparation. Lack of structure
and destruction of soil microorganisms will result in decreased fertility
and compaction of the topsoil. Potential mixing of soil types during
stripping can further reduce topsoil quality, while wind and water ero-
sion reduce the quantity of available soil and increase sediment loads
in Yellow Creek and Chickamauga Reservoir.

Potential effects on normal operations of the nuclear plant would
be related to a minor change in the quality of the CCW and the increased
working force in proximity to the plant. The potential for waste heat
park-related accidents to impact the safe operation of the nuclear plant
will be evaluated by both TVA and the NRC, if appropriate, at such time
specific uses are identified. The severity of this impact is a function
not only of distance from the reactor but also of the nature of activities
at the waste heat facilities.

B.1.2 Mitigative Measures

The park and/or individual site developer will be required to use
best management practices during site preparation to minimize soil
losses due to erosion. Material useful as plant growth media will be
segregated and stockpiled, then redistributed for site landscaping.

Park occupants would be required to provide adequate treatment of
the CCW so that the water returned to the cooling system would be of
acceptable quality. Regarding thermal conditions, cooled water from open-
system users, which would be returned at a temperature less than or equal
to that of CCW leaving the cooling towers, would be collected and pumped
to the cooling tower basin, bypassing the cooling tower. For those users
not consuming significant quantities of heat, the water would be routed
back to the cooling tower supply conduit.

The Radiological Emergency Plan for the nuclear plant would have to
be revised to include provisions for the employees and activities of the
waste heat park.



Mitigati 'on to minimiz~e effects from park-related operations or accI-dents on plant operation. include screen~ing of potential park users andcontrols on,,park operations,. Gene'rally explosive substances and tallstructures would be avoilded., and the park is isolated from the coolingsystem of the ,,plant so as to pose no~hazard potential.



B.2 AIR QUALITY

B.2.1 Construction Impacts

The primary construction-related air quality impacts are associated
with fugitive dust resulting from grading and clearing operations and
from construction traffic. Wet suppression techniques, including periodic
application of water on unpaved access roads, will be employed to minimize
the fugitive dust associated with these activities. Fugitive emissions
may occasionally degrade visibility onsite; however, no significant air
quality impacts would be expected offsite. Minor increases in combustion
emissions from operation of construction vehicles can be expected during
construction. These emissions, however, will be of a temporary nature
and are only expected to have a very small impact, if any, offsite.

B.2.2 Operational Impacts

Air quality in the area is protected by state implementation plan
(SIP) provisions affecting existing sources and by new source performance
standards (NSPS) and PSD provisions which regulate new sources. These
provisions and regulations will assure that NAAQS are maintained to pro-
tect public health and welfare in the area.

B.2.2.1 Park Users

Most of the atmospheric emissions associated with activities and
facilities of potential users, of the size considered for the waste heaL
park, are expected to be small. In addition, most of the processing
activities would be regulated by process permit conditions. Consequently,
no significant air quality impacts resulting from these emissions would
be expected offsite. Qualitative assessments of the potential air pollu-
tant emissions associated with the various activities are provided below.

Cultivation--Cultivation activities associated with the 25-acre soil
warming area will create minor amounts of onsite fugitive dust.

Grain Drying--Loading and unloading activities associated with the
drying facility will create minor amounts of fugitive dust. Controls will
be required on the grain bins to mitigate potentially significant point
source (nonfugitive) particulate emissions.

Soybean Processing--Loading and unloading activities associated with
the soybean facility will create minor amounts of onsite fugitive dust.
Controls will be required on significant point (nonfugitive)' sources of
particulate emissions. Supplemental heat, required in the drying process,
would be provided by a natuiral gas or fuel oil-fired heat exchanger.
Depending on the type and amount of fuel used and the efficiency of the
heat exchanger, minor amounts of the following criteria pollutants could
be emitted: CO, NOX) TIC, SO2.
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Livestock Production and Animal Waste Reclamation--The significant
atmosp~eric emissions associated with livestock production and animal
waste reclamation are methane gas (CH 4) and odorous organic molecules.
Occasionally, odors may be detected due to gaseous evolution from natural
biological processes associated with animal wastes. Detection of thesenuisance odors would be dependent upon ambient conditions. The poten*-ial
for detecting odors offsite is expected to be very small.

Vegetable Processingý--inor amounts' of steam would be discharged
from activities associated with vegetable processing. However, no sig-
nificant discharges of air pollutants would be expected.

Concrete'Block and Brick--Loading and unloading activities associated
with concrete block -andbrick producti~on will create minor amountsý of
on-site fugitive dust. Controls will be required on brick kilns, if any,and on any significant point sources of particulate emiss~ions.

GreenhouseFac-ilitiesý--Activities associated with operation of the
greenhouse facilities create a potential for atmospheric releases of pes-
ticides. Only pesticides approved by the EPA will be used. Application
o'f pesticides will be'subjectito certification procedures. Consequently,
no significant air quality imp~acts are expected from the' application of
pesticides.

Many of the facilities listed in-Section 4.2.3 (Industrial Applica-
tions) have the potential to emit'hydtocarbons in small quantities. If
considered as individual-nonmajor sources operated independently, BACT
may not be a requirement.' Odors-which'would be considered offensive to
some people would be produced by most of the industrial activities.
Controls on HIC emissions and the -filtering'of air exhausted from these
facilities will reduce'the potential for odors becoming a nuisance
offsite.

B.-2.2.2- Central Coal-fired Facilities

Central coal-fired heat backup and heat augmentation systems (Figure
B.2-1) constructed and ope'rate'd by-the .park management'are assumed, as
opposed to individual units' for each park user. Based on preliminary
source data and assumptions, it is expe~cted that the backup and the augmen-
tation facilities would be classified 'as major new SO2 sources under exist-
ing PSD regulations. Cdnsequently, thds'e facilities would be sub ject to
full PSD review, including :(I) a requir~emnent for preconstruction monitor-
ing, and (2) demonstrations of expecteA' aýmbient impacts for comparison with
NAAQS and available Class II increments .

Preliminary engineering designs fo'rthe backup and augmentation
itacilities specified a 90'x 106 Btu/hr 'augmientation unit, a 190 X -106
Btu/hr industrial backup*, and a 560 x 106 Btu/hr rest-of-park backup.'
Planned stack heights were 14!0 ft, 17 .0 -ft, and 200 ft, respectively'.
Because of their sizes and types, the'se 'fa'cilities would-be expected to
use best available control technology (BACT) to control particulates,
nitrogen oxides (NO x),'and sulfur'dioxi~deý'(SO2) emissions". BACT may
also be necessary for carbon monoxide (CO) and hydrocarbons (HC), but



such a determination will require more specific design information than
is currently available.

The potential increase in ambient levels Of SO2 is expected to be the
most restrictive air quality related limitation on locating fac 'ilities of
these sizes at the waste heat park site. Therefore, air quality modeling
was performed to determine the extent of the S02 impact. Emission rates
used for the modeling are provided in Table B.2-1. These emission rates
are based on a new source performance standard (NSPS) of 1.2 lb S02/106 Btu.
Final sizes of the actual facilities will depend primarily on the number
and sizes of park users.

With the design information provided, the CRSTER and VALLEY models
were applied, as appropriate, to estimate potential contributions of this
configuration to ambient SO2 concentrations. Conservative assumptions
were used for the analyses. The three facilities were treated as separate,
but collocated sources, operating simultaneously and continuously. A
selected "worst case meteorological year"' was used for the CRSTER model
and specified "worst case" meteorological conditions were used for the
VALLEY model.

Estimated three-hour average SO2 concentrations from the centralized
facilities did not exceed either the NAAQS or the Class II PSD increment.
The estimated highest and second-highest 24-hour average S02 concentrations~
were below the 24-hour average NA.AQS (365 mg/in3) for SO2. However, they
exceeded the total allowable Class II PSD increment (91 mg/in3).

Estimates of the combined impacts of the centralized facilities and
the Watts Bar Steam Plant emissions indicated that the 24-hour average
NAAQS for SO2 could be exceeded at critical terrain locations southwest of
the heat park. However, it is very unlikely that all three units would be
operating simultaneously and continuously at full load as modeled. There-
fore, any necessary PSD permit restrictions will be proposed in the PSD
permit application to limit either the hours of operation or operating
procedures of the facilities. These operating limitations will allow more
realistic modeling assumptions to be used. It may be that there will be
no exceedances of either the NAAQS or the PSD increment with more realistic
assumptions. If PSD permit application modeling still shows a problem,
then additional controls or mitigative actions will be needed.

Several measures are available to avoid exceeding the SO2 NAAQS or
the available SO2 PSD increment. While proposed stack heights for two
of the units are already close to "good engineering practice (GEP)" stack
heights, the stack on the third unit could be increased to GEP height to
help reduce impacts. The units could be physically separated by a greater
distance which would help reduce impacts. It is also possible that smaller
units could be used.

Preliminary estimates of potential particulate and NO ximpacts are
well below their respective NAAQS. Estimated particulate concentrations
could be expected to consume about- one-fourth of the total allowable
24-hour Class II PSD increment (37 mg/in3). However, the addition of
appropriate controls should reduce this significantly. There is no PSI)
increment for NO x. According to preliminary information, impacts from
other pollutant emissions are expected to be minor.



Potential air quality impacts a'ssociated with individual backup anA4
augmentation facilities would depend primarily upon the types of fuel
used (LP or natural gas, fuel oil, coal, or wood). Potential emissions
of S02 and TSP per unit of heat produced would generally be less for unitsburning gas or oil than for units burning coal. Fugitive emissions from
gas or oil-fired units would not be significant. Individual coal-fir,ýd
units could cause air quality Problems if adequate controls are not
installed to reduce SO2 and TSP emissions. Wood-fired units present a
similar potential problem with respect to TSP emissions. Both coal- and
wood-fired units would have some fugitive emissions.

Cumulative impacts Of S0 and TSP emissions from individual units
burning gas, fuel oil, coal, or wood-may be equal to or even greater than
those from central coal-fired facilities, because of the more stringent
controls required for theý larger coal-fired units. Thus, any net air
quality advantage of individual units over central coal-fired units may
occur only due to the reduction of fugitive particul-ate emissions
(especially if gas- or oi~l--fired units are used).

B.2.2.3 Microclimate :Changes

Operation of the wa-ste heat park facilities will result in micro-
climatic modifications in an area which includes the meteorological monii-
toring facility for the nuclear plant. These modifications may include
changes in local wind speed and wind direction near the ground, changes
in the local thermodynamic stability of the atmosphere within about 100
in of the ground, and changes in the amount of water 'vapor in the air near
the ground.

B._2.3 Mitigative Measures

B.2.3..l During Construction

Fugitive dust associated with construction act-vities will be miti-
gated by dust suppression techniques.. This will include applications of
water or chemical suppressants on unpaved access and construction roads,
as frequently as necessitated by weather conditions.

B.2.3.2 During Operation

Air pollutants produced during the operation of waste heat park faci-
l'ities will be regulated by NSPS, PSD permit specifications, and process
permit specifications. The various permit requirements will ensure thai.
air quality in the area is maintained at levels necessary to protect
public health and welfare. Consequently, Additional mitigative measures
to protect air quality a~re not expectedz to be necessary during operation.

Necessary modifications will be' made to the existing meteorological
monitoring program to ensure it continues to meet NRC requirements after
t~he park commences operation. Criteria for locating buildings and
conducting activities in the park will be established.
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Table B. 2-1

ESTIMATED ALLOWABLE SO, EMISSIONS'a USED
FOR THE AIR QUALITY MODELING

Energy
Consumption Allowable

Rate SO2 EmissionsbUnit (M Btu/hr) (lb/hr) (TPY)b

Augmentation 90 c 108 473

Industrial Backup 190 c 228 999

Rest-of-Park Backup 560 672 2943

a. Based on NSPS of 1.2 lb S02/ 106 Btu.
b. Assumes continuous year-round operation. TPY is tons per year.
c. For units of this size, NSPS would not apply. Actual allowable emis-

sions would be based on a State SO2 standard of 4.0 lb/la6 Btu.
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B.3 HYDROLOGY AND WATER QUALITY

B.3.1 Construction and Operation Impacts

B.3.1.1 Surface Water

Waste heat park development will alter the present natural drainage
system within the site boundaries and could, to a limited degree, increase
erosion and sedimentation in the drainage system during construction.
The Tennessee River or Yellow Creek downslope from the disturbed area
could be affected.

The park's raw water supply will require a total withdrawal of up to
100 cfs (45,000 gpm). This is less than 0.5 percent of mean daily flow
past the site. Minimal consumptive use of the water is expected, so that
the removal of water will have a negligible effect on the streamflow
through or pool elevation of Chickamauga Reservoir. This can be compared
to water consumption at Watts Bar Nuclear Plant (28,800 gpm of total
64,300 gpm intake) which was judged to have no measurable impact on
streamflow or pool elevation.1

Existing thermal discharges from, Watts Bar Nuclear and Steam Plants
under variable discharge conditions from Watts Bar Hydroelectric Plant
will utilize most, if not all, of the maximum allowable temperature rise
in the Tennessee River when the waste heat park begins operation. In addi-
tion, natural temperatures in this section of the river have exceeded
the maximum temperature criteria.

B.3.1.2 Ground Water

Several options are available for the park's potable water supply,
including the existing facilities listed in Section A.1.2 of Appendix A
and the construction of additional wells. If wells are drilled in the
recharge areas to springs feeding the Yellow Creek impoundment, there is
a possibility that withdrawals will impact the flow of springs in this area.
The extent of the impact would depend on the withdrawal rate and the loca-
tion of wells relative to the springs. Mutual pumpage interference, resul-
ting in a reduction of available yield, could occur between the existing
Watts Bar potable supply wells and the waste heat park supply wells.
However, because of the type of aquifer and the park's relatively low groundi
water requirements, such a drawdown in any of the wells would be minimal.

B.3.1.3 Water Quality

Impacts Due to Park Construction--The potential significant impacts
to surface and ground water qualicy during park construction are:

1. Increased sediment loads in the river resulting from soil erosion
in the disturbed areas due to stormwater runoff.
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2. Increased sediment loads and possible releases of heavy metals
or other pollutants to the river due to instream construction
of water use facilities (including maintenance dredging).

3. Pollutant loads to surface water from the following sources:

a. Improperly treated sanitary wastes (e.g., BOD, fecal
coliform ba'cteria, settleable and suspended solids).

b. From improp-erly treated concrete batch plant wastes (e.g.,
alkalinity, high pH, settleable and suspended solids).

C. Improperly treated chemical wastes from preoperational
system cleaning operations (e.g., metals, acidity, low or
high-pH).

4. Pollutant loads (e.g., org .anics, metals, minerals, nutrients,
high or low pH) to ground water from the improper disposal of
solid wastes generated during the construction of the' project.

.Impacts Due to Operati on of Central Park Facilities--The potential
significant impacts to surface and ground water quality due to the opera-
tion of the central park facilities are pollutant loads from the following
sources:

1. Improperly treated sanitary wastes (e.g., BOB, fecal coliform
bacteria, settleable and suspended solids).

2. Improperly treated and managed liquid and solid wastes from
the central backup and heat augmentation systems (e.g., metals,
suspended solids, oil and grease, acidity, low or high pH, etc.).

3. Improper management of stormwAter runoff from the park (e.g.,
metals, acidity, nutrients, low or high pH, suspended and
settleable solids).

4. Improper disposal of solid w~aste (sludges) from any required
treatment of potable and raw process water (e.g., metals,
minerals, solids).

Impacts Due to the..Operations of Industrial Park Users--The identi-
fication of potential surfa'ce and ground water quality impacts are
grouped into three categories:

I. Those potential park users where there exists sufficient infor-
mation to specifically identify the impacts and address
mitigation requiremnents.

a. Greenhouses, soil warming,, and grain drying--These users
wýill have no surface discha-rges beyond those from the
central park facilitie s, thus resulting in no additional
impact on surface water quality. Potential sources of
ground water contamination are solid wastes including
empty pesticide containers, the storage lagoon for the
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recycleable nutrient solution from the hydroponic green-
houses, and nutrients applied to the soil warming plots.
Leachates from soil warming plots should be monitored to
assess the impact on ground water supplies due to normal
fertilizer use for agricultural production. If any of these
users require backup or heat augmentation systems, the fuel
area could represent a source of surface and ground water
contamination due to accidental spillage during transportation,
storage, or use.

b. Aquacultural facilities--Potential pollutants to the river
are settleable and suspended solids, nutrients, fecal coli-
form bacteria, and low levels of oxygen-consuming organic
matter. Significant impacts could result from the discharges
of these pollutants, especially oxygen-consuming organics
and ammonia. Potential sources of ground water contamination
are solid waste including empty pesticide containers.

C. Production of concrete products--Potential pollutants to
the river are high pH, alkalinity, settleable and suspended
solids. Potential sources of ground water contamination are
impoundments for the treatment of liquid wastes and the
small volume of office solid waste.

2. Those park users which have the potential for generating sig-
nificant quantities of oxygen-demanding wastes and for which
there is insufficient information to identify impacts and
mitigation requirements.

If there is insufficient information to identify impacts
and mitigation requirements, additional studies will be required
to determine if the river has sufficient assimilative capacity
to tolerate any further discharge of such wastes and to assess
the potential impacts of these industries. Such studies would
be conducted by industrial candidates with methods and results
subject to approval by TVA via its NEPA review processes. 'Sub-
sequent studies would be required as appropriate to evaluate
treatment effectiveness. The industries included in this group
are livestock production and slaughtering, fish and meat proces-
sing, vegetable processing, and other food processing.

3. Those park users which have the potential for generating signi-
ficant quantities of toxic and hazardous wastes and for which
there is insufficient information to adequately address their
impact on water quality.

There is insufficient information to adequately assess
the impact of the industries listed below on surface and ground
water quality. Each SIC number includes industries which have
a wide variety of processes. These processes utilize or gen-
erate a varying range of materials or wastes which are poten-
tially toxic or hazardous. The industries included in this
group are wood preserving, medicinal chemicals and botanical
products, cyclic crudes and intermediates, dyes and organic
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pigments, soybean processing, adhesives, leather tanning andproducts, electroplating, truck and bus bodies, and ethanol
production for gasohol.

Before these types of industries could be located in thepark, an environmental evaluation will be conducted by the
respective industry and reviewed and approved by TVA.

Effects on the Watts Bar Nuclear Plant--This section addresses theeffects of the central park fa-cilities and the first category of parkusers (greenhouse, soil warming, grain drying, aquaculture, and concreteproducts facilities) on the condenser cooling water for the Watts BarNuclear Plant. Maximum CCW requirements for these facilities will beapproximately 80,000.gpm, of which 42,0.00 gpm will be utilized-for
closed-cycle convective heat transfe r, 8,000 gpm for evaporative pad heatexchangers, and up to 30,000 gpm diverted from the CCW for direct-contactuse. The first two uses of the CCW ,represent 50 percent of the totalCCW system (10,0,000 gpm) to be utilized in the waste heat park. The thirduse of the CCW represents 30 percent of the total CCW system. The impactof the direct use of the CCW as process water for aquaculture and fish-andplant production for an~imal .waste reclamation could be significant to themaintenance of proper concentration factors and flows for condenser coolingsystems. Therefore, as aqua~culture facilities are proposed for the park,a case-specific evaluation by TVA will be required of the CCW system andraw water requirements. ýThe results. of this evaluation could limit the
scope of aquaculture operations.

E.3.2 Mitigative Measures

!33.2.11 Surface Water

Mitigation measures 'required to protect the surface water featuresat the site include diverting surface runoff away from disturbed areas,re-establishing vegetation on areas disturbed during construction, andproviding sedimentation control measures to protect downstream watercourses.

Open-system CCW users,.' wi'th the exception of aquaculture and fish andplant production for animal waste reclamation, will typically recycle theCCW back to the p-lant cooling system immediately after use. Discharges
from aquaculture raceways, and if necessary from plant production beds,will be routed to holding ponds or other appropriate treatment facilities
before return to the cooling sys.tem or discharge. There should be suffi-cient retention time in the ponds to. en~sure negligible park-induced thermal
effects resulting from discharges. However, because specific discharge
schemes cannot be specified at this time, each discharge (especially aqua-iuture applications) will be reviewed before construction for environmental
effects on surface water. All us~ers of waste heat will be encouraged touse resource recovery technology to :conserve energy and plant nutrients in.
the interest of conservation.
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B.3.2.2 Ground Water

Appropriate conditions will be included in easement agreements to
assure the protection of ground water reserves from contamination or other
adverse impacts. Careful selection of well locations with respect to
springs should reduce impacts. Observation wells should be located to
define the area where water level elevations are affected by ground-water
withdrawals. Supply wells should be constructed a minimum distance of
2000 feet from the existing Watts Bar potable supply system to avoid
pumpage interference.

TVA feels that a separation of 2000 feet is more than adequate to
avoid pumpage interference between the nuclear plant wells and a 500
gal/min potable water supply for the waste heat park.

B.3.2.3 Water Quality

For the heat park, mitigation measures will either be required by
the appropriate regulatory agency as a permit requirement or it will be a
condition of agreements between the involved parties. At a minimum, all
waste streams will have to be treated as dictated by applicable performiance
standards for that industry and/or water quality standards applicable to
the receiving stream; all point source effluent streams will be controlled
and monitored in accordance with a specific NPDES permit for that industry;
and all, point source effluents will be subject to use classifications and
specific water quality criteria of the State of Tennessee. Also, any pro-
posal for dredge or fill activities will be reviewed by the U.S. Army Corps
of Engineers and certified by the Tennessee Division of Water Quality
Control prior to the issuance of a dredge or fill permit by the Corps in
accordance with Sections 401 and 404 of the Federal Water Pollution Control
Act. The Corps review of the dredge or fill proposal is conducted in con-
formance with EPA's environmental guidelines for review of proposals regard-
ing discharge of dredged or fill materials (40 CFR Part 230). Analogous
to the State's issuance of an NPDES permit for a discharger, the State must
certify that the proposed discharge of dredged or fill materials will not
result in a violation of the water quality standards for the receiving
stream.

Park Construction--Each park user, as well as the responsible organi-
zation for the central park, will be required to obtain an NPDES permit
for their construction wastewater discharges. The same type of waste-
water from several construction sites could be combined and handled as
one point source or each facility could handle their waste separately.
The following identifies the required mitigation for each constmuction
impact identified in Section B.3.1.3. When appropriate, these can be
made conditions of easement agreements.

1. During site preparation and project(s) construction, stormwater
runoff will be managed by the use of best management practices,
which are the most practical and effective measure or combination-
of measures which, when applied to the construction activity,
will prevent or reduce the runoff of pollutants to a level compat-
ible with the receiving stream water quality. Such measures
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involve the staging of construction, the site-specific use of
erosion prevention techniques, good housekeeping, holding ponds,
diversion ditches, dikes, and other devices, which have been
developed by the construction industry and which have been pro-
ven successful in limiting erosion and siltation losses to the
aquatic environlment.

2. Instream construction for water use facilities will be required
for the raw water supply and discharge structures. However, such
construction should not significantly impact the water quality
of the river due to (a) the short-term and localized, nature of
the activity, (b) the river substrate being mostly gravel, thus
minimizing th 'e potential for release of metals and trace organics,
and (c) the volume o If water available for dispersion of sediments
released by the construction activity. Also, if possible, dredg-
ing should be conducted during low flow periods,, preferably during
periods of no release from Watts Bar Dam.

3. Sanitary wa 'ste~s gener~ated by construction personnel will receive
appropriate treatment to meet permit limitations.. It is anti~ci-
pated that the volume of these wastes will be very low (approxi-
mately 5,000 to 10,,000 gpd); after treatment the residual oxygen
demand will be very low and, hence, the river in the sit -e vicinity
should have sufficient assi~mila'tive capacity to handle this small
increase in oxygen demand.

4. Concrete batch plant wastewater will be treated to meet appro-
priate permit limitations. The release of effluents meeting
these limitations should have no significant impact on the water
quality of the river in the site vicinity.

5. Chemical cleaning wastes from preoperational system cleaning will
be treated by sedimentation and chemical treatment as appropriate
to meet permit limitations. As discusse 'd in Section A.3.3 of
Appendix A, levels of m~etalls in. the river in the site vicinity
are fairly low and, further molre, the flow is quite substantial.
Therefore, the discharge of effluent meeting permit limitations
should have no significant impact on water quality.

6. Recyclable solid waste, such as scrap lumber and metals, will
be sold or set out for public salvage. Other solid wastes
generated during constructio~nwill be disposed of in a State-
approved landfill. Problem or hazardous waste generated during
construction will be handled in compliance with applicable solid
or hazardous waste management procedures.

Central Park Facilities Operation--To mitigate the operational impac 'ts
identified in -Section B.3.1.3 for the central park facilities, the following
ffeifsure~s will be implemented as an easement condition by the organization
responsible for the central park fa~cil~itie~s:

1. Sanitary wastes (est~imated at 10,,000 to 30,000 gpd) will
receive the necessary treatmen 't to meet applicable NPDES per-
mit limitations. Since the volume of this discharge will be
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low and since required treatment will remove 85 to 90 percent
of the oxygen-demanding pollutants from the effluent, the river
with its limited assimilative capacity should be capable of
assimilating this discharge.

2. Wastewater discharges from the backup and heat augmentation sys-
tems will be treated to meet applicable NPDES permit limitations.
Treatment of the waste streams (fly ash, bottom ash, cooling
tower blowdown, material storage runoff, metal cleaning wastes,
boiler blowdown, and scrubber and low-volume wastes) from the
two coal-fired units prior to discharge may include but not
necessarily be limited to sedimentation, neutralization, c oagu-
lation, and precipitation. Based on the data summarized in
Section A.3.3 of Appendix A, the relatively small size of the
units, the intermittent operation of the units, and the volume
and characteristics of the heated discharges, the impact on sur-
face water quality from these units should not be significant.
Solid waste from the units (fly ash, bottom ash, wastewater
treatment sludges, and scrubber sludge) will be disposed of in
a manner designed to protect the quality of the ground water.
The ultimate design of the solid waste disposal systems will be
subject to review by regulatory agencies acting under the author-
ity of the Resource Conservation and Recovery Act (RCRA). Regu-
lations pursuant to this act have not been fully promulgated.
Office solid wastes will be disposed of in a State-approved
landfill. A Spill Prevention Control and Countermeasures (SPCC)
Plan will be prepared for each facility.

3. Stormwater runoff will be managed utilizing best management
practices as previously defined for park construction with
the necessary modifications for an operational facility.

4. Sludges from the treatment of potable and raw process water
will be managed in a manner to protect the ground water.
Sludge disposal areas will be lined if the characteristics of
the sludge present the potential for generating leachates
which could adversely impact the ground water.

Park Users--As discussed in Section B.3.1.3, only a few users are
being assessed for surface and ground water quality impacts ini this
statement. Future studies and assessments will be conducted when a
specific user proposes to locate in the park. The following describes
the necessary mitigation for those users for which the impacts of their
operation can be identified at this time.

1. Greenhouses, Soil Warming, and Grain Drying

Protection of ground water from contamination by nutrients
from the recyclable nutrient solution holding lagoon (hydro-
ponic greenhouses) will be accomplished by the lining of the
lagoon system. The soil warming operation will be conducted in
a manner to minimize excessive applications of nutrients by per-
forming soil tests to determine minimum nutrient requirements
for adequate plant growth. Solid waste generated by these users
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will be disposed of in a State-approved landfill. Fungicide and
pesticide drums, bags, and containers will be triple rinsed, With
the rinse water used as makeup water, and also disposed of in the
landfill. The management of solid waste will be in a manner
consistent with applicable regulations.

Fuel storage areas will be lined and diked to sufficiently
retain 110 percent of the capacity of the fuel tanks. SPCC
plans will be prepared for the plant site(s).

2. Aguacultural Facilities

EPA in 1974 proposed "Best Available Technology Economically
Achievable" (BATEA) effluent guidelines for existing facilities
and "New Source Performance Standards" for Fish Hatcheries and
Farms.2 These guidelines and standards are listed in Table B.3-1.
TVA pilot-scale waste treatment studies3 at the Gallatin Steam
Plant Catfish Project revealed that concentrations of oxygen-
consuming pollutants in the treated effluent were low and that
only concentrations of settleable solids and fecal coliform
bacteria exceeded the proposed guidelines and standards. It is
the opinion of TVA's technical staff that (1) sedimentation
(minimum detention time of 15 minutes) and disinfection along
with "good housekeeping practices," can result in a quality of
effluent which will comply with the proposed guidelines and
standards, and (2) the proposed guidelines and standards repre-
sent environmentally acceptable wastewater effluent limitations.
Therefore, aquaculture facilities at the heat park will be
required to meet the proposed standards listed in Table B-3-1
as a goal being that discharge of these levels will not result
in an adverse impact on the water quality of Chickamauga Reservoir.

The State of Tennessee will be setting permit effluent limita-
tions on the aquaculture facilities. If the permit limitations
are less stringent than the proposed standards specified in
Table B.3-1, the proposed industry will conduct an evaluation
and make a determination of whether or not the more stringent
requirements should be followed.

Solid w 'aste (including pesticide containers) will be managed
consistent with the procedure previously specified for green-
houses, soil warming, and grain drying. Sludge from the
wastewater treatment system, after stabilization, could be
utilized as fertilizer or soil conditioner.

3. Production of Concrete

Wastewater will be treated to meet NPDES new source permit
limitations; discharge of the treated wastewater will not
result in significant water quality impacts at the site. The
sediments collected in the impoundment are inert and do not
represent a threat to ground water. Solid waste will be dis-
posed of in a State-approved landfill.
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Table B.3-1

BATEA EFFLUENT LIMITATIONS GUIDELINES AND NEW SOURCE PERFORMANCEW
STANDARDS PROPOSED BY EPA-FOR FISH HATCHERIES AND FARMS

Maximum
Daily Maximum Daily Average Instantaneous

Suspended'Solids 1.7 1.3
filb/day/100 lb fish)

'Setteable Solids ( 0.1 0.2
(ml/l)

Ammonia Nitrogen 0.12 0.09
ý(lblday/100 lb fish)

Fecal Coliform Bacteria - 200
(crganisms/100 ml)

Source: Environmental Protection Agency, Development Document for Proposed
Effluent Limitations Guidelines and N ew Source P -erformance Standards
for Fishllatcheries and Farms, 1974.
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B.4 HEALTH AND SAFETY

B.4.1 Noise

B.4.l.1 Construction and Operation Impacts

Temporary increases in nearby community sound levels will occur
from construction work and from motor vehicle traffic. Sound levels
will be highest during the ground clearing and earth moving phases and
will decrease when structural work begins. These construction noises
will be largely confined to the reservation although some construction
sounds will occasionally be audible offsite.

Noise sources will include earthmoving equipment, trucks, power
tools, and employee work vehicles. Significant amounts of rock drilling
and blasting are not anticipated. As a consequence, park construction
should have lesser offsite effect than construction at Watts Bar Nuclear
Plant had.

Operational noise will originate from truck deliveries, employee work
traffic, and processing equipment such as pumps, cooling and refrigerating
systems, blowers, fans, and dryers. None of the prospective processes are
inherently noisy. Although process sounds such as the ventilation for
grain drying will occasionally be audible at offsite locations, most opera-
tional sounds are controllable and will be confined to the park reservation.

B.4.1-2 Mitigative Measures

Although there are no local or federal noise regulations applicable
to the Watts Bar Waste Heat Park at this time, park users will be required
by deed provision to be in compliance with any future noise control regu-
lations. A maximum L Iof 65 dB or less at the park boundary is considered
to be acceptable at tfis time.

B.4.2 Radiological Considerations

B.4.2.1 Operation Impacts

Liquid Effluents--As noted in Section A.4.2.1 of Appendix A, the
manner in which the heated water is obtained for the waste heat park should
preclude the occurrence of radionuclides in water systems.

Gaseous Effluents--Impacts on the environment surrounding Watts Bar
Nuclear Plant (WBN) wil not be altered by the presence of the waste heat
park. Gaseous effluents from WBN are not expected to impact signifi-
cantly any of the products from the waste heat park.

Other--Potential environmental radiological impacts from one year's
operation of a coal-fired heat augmentation boiler for the waste heat park
have been assessed. Two sources of radiological emissions were evaluated:
(1) particulate emissions from a stack with a release height of 100 meters

B- 19



and (2) fugitive dust emissions from a 30-day coal stockpile. Maximum
individual doses from stack releases are predicted to occur at 2,000 meters
in the NNE sector, where total body and bone doses are 0.8 and 1.3 mrem/yr,,
respectively. At 500 meters in the NNE sector, total body and bone doses
due to fugitive dust emissions from the coal stockpile are 0.3 and 0.5
mrem/yr, respectively. Doses result from ingestion and inhalacion of
radioactive particulates. Doses from radon emissions and external radia-
tion are negligible. Radionuclide concentrations in air at these exposure
locations are five orders of magnitude less than the 10 CFR Part 20 non-
occupational radionuclide air concentration limits used here as guidelines.

B.4.2.2 Radiological Impacts of Accidents

An evaluation has been conducted to assess the radiological impacts
associated with various accident scenarios to the personnel involved in
the construction and'operation of the WBWI{P. For these sectors the site
boundary distance has been substituted with the shortest distance between
the reactors and 'the inner perimeter of the waste heat park facility.
Meteorology consists of X/Q's for the following: eight-hour centerline
at the site boundary locations; eight-hour sector-average values at the
site boundary; and sixteen-hour sector-average values at downwind
distances.

Results of this assessment are presented in Table B.4-1. The
severity of the postulated accidents increases with the class number.
Although the potential severity is increased, it should be noted that the
probability of occurrence diminishes so that the environmental risk is
extremely small. The impacts. of the evaluated class accidents are all
noted to be appreciably less than the limits specified in 10 CFR Section
20.3.

The principal pathways for potential effects from a transportation
accident involving irradiated fuel arise from increased direct radiation
levels and from gaseous releases'of noble gases and iodines. The direct
external radiation dose rate to a person 100 feet away from the road at
the WBWJIP would be less than 1 mrem per hour under accident conditions.
Doses from a ga~seous release to a person at the WBWI{P are expected to be
less than those evaluated for a person standing 50 feet from the cask
during the entire accident in the direction of the prevailing wind.
Such an individual was predicted to receive a wholebody dose of about 2
mrem, a skin dose of about 86 mrem, and a thyroid dose of about 5 rem.2
In addition, the radiological impacts have been evaluated for an accident
involving a shipment of tritiated water. The release of the entire con-
tents of a 3,700-gallon container of tritiated water with a tritiuw. con-
centration of 2.5 [ICi/cm 3 was predicted to result in a maximum dose of 260
mrem, 2 which is less than the annual dose limit to an individual of the
general public based on 10 CFR Part 203 criteria.

Should there be a fire at the Onsite Storage Low Level Radwaste
Facility involving one section of a storage module, resultant doses to WH-P
personnel would be within the dose criteria given in 10 CFR Part 20.
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B.4.2.3 Mitigative Measures

Liquid and gaseous effluents from WBN are not expected to affect the
products from the waste heat park. Product sampling will be conducted to
confirm this expectation. Should this program reveal significant impacts
from WBN to these products, measures will be implemented to restrict the
production and use of the products as necessary.

B.4.3 Safety

B.4.3.1 Impacts

Several of the proposed park'applications could involve workplace
health and safety hazards. The use of pesticides in greenhouses, soil-
warming areas, and aquaculture facilities could result in contamination
from accidental spills or runoff. Agricultural uses such as grain drying
and anaerobic digestion or industrial applications including soybean proc-
essing and distillation of industrial alcohol could present explosion
hazards.

B.4.3.2 Mitigation

All the industries locating at the waste heat park will be subject
to regulation by the Occupational Safety and Health Administration. To
minimize impacts from accidental pesticide releases, pesticide users will
follow applicable guidelines on storage, emergency planning, and recovery
operations. Safety precautions for industrial processes with explosion
potential will include prohibiting ignition sources nearby, using approved
electrical equipment and procedures, providing proper ventilation, and
establishing minimum distance requirements for locating those facilities.

As each potential user applies for park occupancy, TVA will evaluate
process details and corresponding health and safety hazards.

B.4 REFERENCES

1. U.S. Nuclear Regulatory Commission, "Preparation of Environmental
Reports for Nuclear Power Stations," Regulatory Guide 4.2,
July 1976.

2. Tennessee Valley Authority, Environmental Statement on the Watts
Bar Nuclear Plant Units I and 2, November 1972; Section 2.1 and
Appendix A.

3. Code of Federal Regulations, Title 10 Part 20, "Standards for
Protection Against Radiation."

B-21



Table B.4-1

SUMMIARY OF RADIOLOGICAL CONSEQUENCES OF POSTULATED ACCIDENTS AT SITE BOUNDARY'

LOCATIONS

Event

Radwaste System Failure

Off Design Transients

Steam Generator Tube Rupture

Fuel Assembly Drop

Hfeavy Object Drop-Onto

Fuel Rack

Fuel Cask Drop

Small Loca

Large Loca

Rod Ejection

Steamline Break - Small

Steamline Break - Large

ndividual Total Body
Doses2 (mrem)

25

0.2

1.6

0.1

0.08

Accident
Class

3.0

5.2

5.3

7.1

7.2

7.3

8.1

8.1

8.2

8.3

8.3

Fraction of

1O.CFR2O 'Guideline3

0.051

0.0004

0. 0032

0. 0002

0.0001

0. 000002

0. 00003

0.023

0. 0024

0. 000004

0.000004

1. The site boundary is considered to be Il,200m with the following exceptions:
625m for the.SSE sector; 640Om for the S sector; 610m for the SSW sector;
580 for the SW, W, and WNW sectors; and 670m for the WSW sector.

2. Total body dos~es are assumed to result from external gamma exposure.

3. The 10 CFR Part 20 limit for total-body exposure to an individual in the
general public is 500 mrein/yr.
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B-5 TERRESTRIAL ECOLOGY

B.5-1 Construction Impacts

The development of the proposed waste heat utilization facility
could eventually result in clearing or alteration of approximately 400
acres of terrestrial habitat, much of which was previously disturbed by
nuclear plant construction.

Removal or disruption of early successional, riparian, and wooded
areas would have an adverse impact on species dependent upon these
habitats for food and cover requirements. Some species,, tolerant of
disturbance, would continue to inhabit the area, however, in reduced
numbers.

Most mobile organisms such as birds and larger mammals will vacate
the site during construction or disturbance. Because of the phenomena of
habitat-carrying capacity and territoriality in many species, most dis-
placed animals will perish unless they can find suitable underpopulated'
habitats nearby. Most established populations exist at or near carrying
capacity of the habitat. An intrusion of additional animals would proba-
bly place the population above the carrying capacity, resulting in deple-
tion of food and cover and an eventual reduction of numbers. Less mobile
organisms would be destroyed onsite as the land is cleared and prepared
for construction.

Construction and development activities in the open field areas
would have maximal impact on resident species having small home ranges
and may adversely affect foraging habitat available to white-tail deer.
Depending upon the nature and type of waste heat development on the west-
ern portion of the site, construction of facilities could have an adverse
impact on the adjacent Tennessee Wildlife Resources Agency, Yellow Creek
Wildlife Management Area. Construction activities would produce noise
and disturbances adversely affecting both wildlife and users of the
management area. Migrant-wintering waterfowl and other wetlands wildlife
species may avoid the area during these activities. Large buildings or
facilities adjacent to the management area boundary would also create a
visual obstruction to management area users.

B.5.2 Operation Impacts

To the extent that operation of the facility produces noise and
visual disturbances to the area, wildlife and visitor use at the adjacent
Yellow Creek Wildlife Management Area could be affected.
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B.5.3 Mitigative Measures

A condition of the easement agreement between TVA and park management
will provide for the establishment of a buffer zone of riparian vegetation
between the waste heat park and-Yellow Creek to preserve existing habitats
and isolate the Yellow Creek Wildlife Management area from the waste heat
park.
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B.6 AQUATIC ECOLOGY

B.6. 1 Construction-Associated.Impacts

Construction of the proposed waste heat park will result in limitedinstream construction activity and site runoff. Primary concerns would bethe introduction of large quantities of suspended solids and physicalhabitat disruptions which could cause mortality to immobile benthic forms(including endangered mussel species). Therefore, whenever instream con-struction is anticipated, current specific information will be a quired toassess impacts and prescribe appropriate mitigation. Likewise, dischargeof suspended solids will also be carefully evaluated. Isom' and othershave identified the importance of continuing sediment accumulation as amajor factor in restricting the extent of suitable mussel habitat. Thefauna in this reach is represented by taxa which generally cannot toleratesediment-laden waters nor significant silt deposition over the substrate.

Regulatory evaluation of potential effects on aquatic organisms dueto the construction of water use facilities (including maintenance dredg-ing) is the responsibility of the State of Tennessee and the U.S. ArmyCorps of Engineers, with the concurrence of EPA, and would be performedin accordance with Sections 401 and 404 of the Clean Water Act. Possibleinstream construction activities were addressed to facilitate Section10/404 permitting by the U.S. Army Corps of Engineers. This discussionis included in the EIS as Appendix D. Such construction will also be sub-ject to additional TVA review under section 26a of the TVA Act.

B.6.2 Operational Impacts

Agricultural Applications--Process wastewater from the hydroponicgreenhouses will contain nutrients (nitrogen and phosphorous) and sus-pended solids, and may have a biological oxygen demand (BOD). As neces-sary this water will be routed to evaporation lagoons which will have nodischarge and, therefore, no impact on the aquatic organisms inhabiting
Yellow Creek or the Tennessee River.

The condenser cooling water used for space heating in the hydroponicand conventional greenhouses will be altered only as a result of the heatexchange process. This will cause a slight concentration of total dis-solved solids similar to the effect expected if the water had passedthrough the cooling towers. This water will be routed back to thecooling system and will not be discharged, except as eventual cooling
tower blowdown.

Waste heat used for soil warming will not involve contact with thesoil and will result in impacts as described for the space heating ofthe hydroponic greenhouses. Irrigation and stormwater runoff will con-tain nutrients, suspended solids, and dissolved solids. Implementat Ionof best engineering practLices to control suspended solids and avoidance
of discharge to unique areas will preclude significant impact.
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Aguaculture Applications--The CCW will be directly used for raisin,
fish for commercial sale as described in Section 4.2. Wastewater from'
this facility will contain suspended and settleable solids, nutrients
(nitrogen and phosphorous), fecal coliform bacteria and could have signi-
ficant chemical and biological oxygen demand before treatment.

Because the Watts Bar Dam tailwater area currently contains vecy low
concentrations of dissolved oxygen, waste streams from the park which would
further reduce the instream oxygen concentrations should not be released.
There has been a decline in the number of mussels per square meter in the
Watts Bar Dam tailwater (TVA 1980) and the periodic low dissolved oxygen
concentrations which occur in the river only aggravate the problem.
Restriction of the oxygen-demanding wastes is particularly important in
view of the endangered species. Applicants proposing to discharge oxygen-
demanding wastes will conduct studies as appropriate to determine the
quantity of oxygen-demanding waste which can be discharged without further
depression of instream dissolved oxygen concentrations. As appropriate,
subsequent studies may be required to evaluate effectiveness of treatment
to protect instream resources. This information will be used by TVA in
the evaluation of park applicants and will also be available for use by
appropriate regulatory agencies.

Assessment of the potential effects of chlorination of the discharge
from the aquaculture facility, as well as from any other applications, will
be addressed when individual design criteria and operational procedures are
proposed and when they are implemented.

A potential fishery impact resulting from operation of the WBWIIP will
be the additional raw water intake of 1.9 m3/s (30,000 gpm). Estimated
yearly larval fish entrainment for WBNP ranged from 0.5 to 1.5 percent
of the total transported population for the four years sampled. Average
total yearly entrainment for that period was 1 percent of the total trans-
ported population. These estimates were made based on an estimated makeup
water intake of 3.5 m3/s (125 cfs). Operation of the Waste Heat Park would
have the potential to double this entrainment estimate, resulting in a
potential entrainment of 3 percent of the total transported population.
Analysis of the most recent samples collected at Watts Bar Nuclear Plant
indicated that 75 percent of the total transported population consisted of
Clupeids and 4.5 percent game species (Percichthyids, Centrarchids, and
Percids). TVA will continue to review data as it becomes available, and
will ensure the protection of fishery resources (including mussels).

Industrial Appiain--Impacts that might be associated with instream
construction activities or with the discharge of oxygen-demanding wastes have
been discussed above. Other industrial effluent components are often product-
and company-dependent, and because no specific industrial applications.-v
been identified, specific waste stream characterization data is unavailable.
The potential for cumulative aquatic impacts compounds TVA's inability to
provide specific assessments at this time, and further accentuates the need
for future evaluation. Each application for operation within the waste
heat park will be reviewed by TVA to ensure that significant negative
impacts to aquatic organisms will not occur. Following its independent
review, TVA will cooperate with the State of Tennessee, the U.S. Army
Corps of Engineers, and the U.S. Environmental Protection Agency in an

B- 26



attempt to further ensure that park occupants are compatible with the
maintenance or enhancement of a balanced indigenous aquatic community and
with the fish and wildlife management goals of the citizenry of the
Tennessee Valley.

In the event of an accidental chemical spill, the extent of harm to
aquatic organisms would be dependent upon the nature and volume of the
spilled material, as well as the nature and expediency of cleanup proce-
dures. Development and implementation of a comprehensive SPCC Plan, in
accordance with Federal regulations will be required.

B.6.3 Mitigative Actions

When specific uses are identified, TVA will assess plans for construc-
tion and operations under NEPA and TVA's implementing procedures, and if
necessary place conditions in easements to ensure protection of public
health and safety, the environment, and other interests of the United States.
Examples of the types of mitigative actions which may be necessary include
the following: Routing all stormwater runoff (construction and operational)
to a sedimentation pond or other appropriate treatment facility before dis-
charge; development of an Erosion and Sedimentation Control Plan (ESCP) for
the site, to include use of defined best management practices; insurance
that wastewaters are not discharged in the immediate vicinity of identifi-
ably unique or productive areas; relocating riverbed construction activities
to avoid productive or unique areas including the mussel areas discussed in
Section A.6; avoiding major instream construction activity (depending on the
nature and location) during the fishery spawning season, March to August;
discharging certain process wastewater to evaporation lagoons, which will
have no discharge; and development of a comprehensive SPCC plan to avoid
potential adverse spill impacts.I

As raw water needs are anticipated and defined, TVA will review ,cur-
rent ecological data and ensure installation as necessary of what is
determined necessary for the protection of fishery resources (including
mussels). Likewise TVA will ensure through a NEPA review that instream
activities are evaluated against current instream data, and designed to
minimize impacts to productive or unique areas.

All process wastewaters will be treated to comply with applicable
performance standards, as well as water quality criteria and/or levels
commensurate with assimilative capacity of the receiving water body. All
wastewater streams will be evaluated and appropriate conditions applied
to ensure that instream dissolved oxygen levels are not further depressed
and that waste stream components do not otherwise adversely impact the
propagation of aquatic life. Bioassay procedures and/or instream monitor-
ing may be required as appropriate (commensurate with potential impacts)
to facilitate assessments and subsequently design mitigative measures.
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B.6 REFERENCES
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1973-1977. Prepared by R. D. Harned, C. E. Mulkey, W. J. Pardue,
and E. B. Robertson. TVA, Division of Water Resources, April 1980.
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B. 7 ENDANGERED OR THREATENED SPECIES

B.7.1 Construction Impacts

B.7.1.1 Aquatic Invertebrates and Fish

Construction of the waste heat park will result in some site runoff,
and limited instream activities. Primary concerns would be the introduc-
tion of large quantities of suspended solids and physical habitat disrup-
tions. Refer to Section B.6.1 for a more complete discussion.

B.7.1.2 Terrestrial Wildlife

If large trees found along Watts Bar Reservoir are left undisturbed,
loss of habitat for the bald eagle and osprey should be minimal. No sig-
nificant impacts to local gray bat, small-footed tnyotis, and Tennessee
cave salamander populations are expected during or following construction
activites.

Disruption of wetlands on the site will result in some loss of fora-
ging habitat for a variety of waterfowl species, e.g., the great-blue heron,
sandhill crane, and red-shouldered hawk. Alteration of hayfields, revege-
tated borrow areas, and brushy fields will result in habitat loss for local
populations of the marsh hawk, grasshopper sparrow, green anole, six-lined
racerunner, and northern pine snake. The continued existence of tracts
of these early successional habitats on the site during the construction
activities should reduce the detrimental impacts to these species.

If proper water quality control measures are used, there should be
no significant impacts to populations of the Cumberland turtle in Watts
Bar Reservoir.

B.7.2 Operation Impacts

Impacts similar to those listed for nonfishery resources in Section
B.6.2 could be expected for the endangered mussel species. As indicated,
particular attention will be paid to the potential effects of anticipated
discharges or instream activities on resident commercial and endangered
species of mussels.

Future bald eagle and osprey niesting activity in the area of the
project could be negatively impacted if local noise levels are too high.

B-7.3 Mitigative Measures

B.7.3.1 Aquatic Species

When specific activities are proposed for the waste heat park, they
will be reviewed by TVA under NEPA and TVA's inplementing procedures, and
if necessary, conditions will be placed in easements to ensure the protec-
tion of threatened or endangered species as specified in Section B.6.
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B.7.3-2 Terrestrial Species

A condition of the easement agreement between TVA and park management
will provide for the establishment of a buffer zone of riparian vegetation
between the, waste heat park and Yellow Creek to preserve existing habitats
and isolate the Yellow Creek Wildlife Management area from the wast- heat
park.

B.7.4 Conclusions

Based on the information presented in Section A.7 and the mitigative
measures proposed in Sections B.7.3.1 and B.7.3.2, the development of the
proposed Watts Bar Waste Heat Park 'should not jeopardize the continued
existence of any Federally proposed or listed endanger ed or threatened
species nor inhibit opportunities for the recovery of such forms at the
regional or national level.

B.7 REFERENCES

1. Isom, Billy G. 1979. The Mussel Resource of the Tennessee River,
Malacologia. 7(1-3): 197-425.
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B.8 LAND USE

B.8.1 Local Impacts

The land use changes proposed are consistent with the Rhea County
land use plan and therefore the only consequences will be the potential
preclusion, relocation, or greater controls of other uses considered for
the reservation. Considering current plans, the location of a waste heat
park at this site will allow TVA to maximize the land use potential of
this property.

B.8.2 Recreation Impacts

There are no existing or proposed recreational facilities located
within the confines of the proposed waste heat industrial park. Therefore,
there will be no direct construction impacts on recreational facilities.
Potential effects on recreational hunting at Yellow Creek Wildlife Management
Area are discussed, in Section B.5.

There will be no foreseen recreational impacts requiring mitigative
measures (see Section B.5).

B.8.3 Mitigative Measures

None are required.(see Section B.5).
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B. 9 SOC IOECONOMICS

Development of the waste heat park will result in the employment of
people to construct the facilities, operate the greenhouse and aquaculture
facilities, and fill the new manufacturing jobs. Possible impacts asso-
ciated with the development of the waste heat park are discussed in the
following sections.

B.9.1 Construction Impacts

The construction manpower required to lay the pipes and build the
infrastructure and buildings will be temporary employment and will occur
in stages. The peak employment for park development will be about 200
workers. Individual industry construction may require more. The skills
needed in these jobs are available in the local labor force and therefore
no population increase caused by innioving workers are expected. The
availability of labor is illustrated by the fact that approximately 70
percent of the peak construction work force of 3400 (2400 'Workers) at the
Watts Bar Nuclear Plant was within commuting distance according to TVA
construction employee surveys. In addition, employment at the plant is
declining. Therefore, it is reasonable to assume that the significantly
smaller labor requirements for the waste heat park could be filled locally
and that the number of ininoving workers would be insignificant.

B.9.2 Operation Impacts

Operation of the greenhouse and aquaculture facilities is expected
to employ 500 to 800 people in field project development. The majority of
skills necessary to carry out these jobs are available locally and there-
fore little population increase caused by innioving workers is expected.
The industrial component of the park is estimated to employ from 300-500
persons under full development conditions. These estimates are based on
typical employment levels associated with the most likely candidate waste
heat users. Skills associated with the potential waste heat park indus-
tries are available locally or within reasonable commuting range. The
wage rates for these jobs are generally equal to or greater than those
found in the labor shed around Watts Bar. As a result few inmovers are
expected to fill jobs created by new manufacturing opportunities associL ted
with the park.

B.9.3 Mitigative Measures

If large numbers of inxnover workers were required, additional burdens
on schools, roads, and public utilities could result. However, since most
of the jobs needed to construct and operate the park are expected to be
filled by local residents or commuters, no stress on community support
facilities is anticipated. Further, as a result of the Watts Bar Nuclear
Plant construction, the local economy was stimulated by the creation of
new jobs and the influx of construction workers associated with the proj-
ect. At peak construction in 1977, the total population influx (workers
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and dependents) in the nearby counties resulting from nuclear plant con-
struction totaled approximately 2700 persons. Any influx associated with
the waste heat park would be significantly less than that for the nuclear
plant. Growth in the housing industry and expansion of local services
have been adequate to accommodate the population influx associated with
construction of the nuclear plant. The construction work force at the
nuclear plant is declining and, as a result, there are sufficient community
services and facilities to accommodate the smaller work force projected
for the waste heat park.
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B.10 AESTHETICS

B.10.1 Construction ... Impacts

Activities associated with land preparation and construction nf pro-
ject facilities will create highly evident visual effects, but as noted
in Section A.10 of Appendix A, the site is within an existing industrial
landscape. Thus, construction-related aesthetic impacts should not repre-
sent significant adverse aesthetic impacts to visitors, boaters, motorists,
or others who view the site.

B.10.2 Operation impacts

The design of the industrial structures and associated landscaping
will determine the primary aesthetic impact from operation of the project.
As noted in Section A.10 of Appendix A, the site is within an existing
industrial landscape and its development should not represent an adverse
visual impact. (Odor and noise considerations are discussed in Sections B.2
and B.4..)

B.10.3 Mitigative Measures

The overall plant layout is located on a river terrace overlooking
Chickamauga Lake and surrounded by steep, wooded slopes which already
offer some degree of visual screening. Proper landscaping and facility
design should combine to provide adequate mitigative measures with
respect to visual aesthetic concerns.
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B.11 CULTURAL RESOURCES

B.11.1 Impacts

One cultural res ource, archaeological site 40R1164, has been
determined by both GAI Consultants, Inc., and TVA to be eligible for the
National Register of Historic Places. No site alteration activities are
currently planned which would impact this resource.

B.11.2 Mitigation

TVA will submit eligibility determination data for 40RH64 to the
Tennessee State Historic Preservation Officer. In accordance with proce-
dures in 36 CFR Part 800, TVA will either avoid adverse impacts on the
site through preservation or develop and implement a research design for
excavation which will satisfactorily mitigate any adverse impact on the
site by project construction or operation. Any mitigation plan would be
conducted under a memorandum of agreement between TVA and the Advisory
Council on Historic Preservation with the concurrence of the Tennessee
State Historic Preservation Officer.
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B.12 FLOODPLAINS AND WETLANDS

B3.12.1 Construction and Operation Impacts - Floodplains

No construction of permanent structures will be permitted below the
1-percent-chance flood elevation (697'), and none where flood damage would
be significant or impact TVA reservoir operations below the TVA structure
profile elevation. The only facilities to be placed within the 1-percent-
chance floodplain (base floodplain) are the open-field soil warming area,
aquaculture retention ponds, and necessary support facilities such as roads,
parking areas, and utilities, none of which are critical actions for which
flood risks must be kept to a minimum nor are incompatible with TVA restric-
tions for reservoir shoreline development as required for effective opera-
Lion of the reservoir system. Erosion may be temporarily increased during
the construction of these facilities and during cultivation of the soil-
warming plot, but since much of these areas have been extensively disturbed
for borrow material for the nuclear plant, these uses may provide a sta-
bilizing effect over the long term. Some fill material may be placed in
the floodplains during site grading. Risk of flooding upstream on Yellow
Creek is not expected to be increased due to the construction of dikes for
the retention ponds because the dikes will be less than 1 m (3 ft) high.
Existing floodplain values such as natural, cultural, or water resources
are not expected to be significantly altered. Some floodplain values may
be restored or enhanced by the reclamation of previously disturbed borrow
areas. Cultivated resource values will be enhanced by the aquacultural
and agricultural uses.

Storm runoff from the three intermittent drainageways that flow
through the site will be controlled by site grading and will present no
flooding hazard to the park facilities. Development of noncritical actions
within the base floodplain allows the utilization of land which has been
removed from production or land which is under other restrictions such
as transmission rights-of-way.

B.12.2 Mitigative Measures - Floodplains

B.12.2.1 Alternatives to Floodplain Development

NoAction--Restricting all development to elevations above the base
floodplain or the TVA structure profile would preclude much of the park
site from being developed. For an adequate demonstration of a large-scale,
multiple-use complex, additional land outside the reservation boundary
would have to be acquired. This would remove the waste heat park from the
source of waste heat and would result in the following: additional impe. .Ls
to land presently in agricultural production; increased pumping of waste
heat water to supplement the gravity flow now planned; additional thermal
losses of waste heat due to longer transmission; and additional costs for
piping, land acquisition, and. site preparation in steeper terrain. The no-
action alternative would essentially remove all the benefits of the demon-
stration of waste heat utilization at this site and is not deemed practical.
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Alternative Sites--Because a waste heat park must be near the
source of waste heat, alternative sites are limited to areas adjacent to
generating plants, all of which would have floodplain impacts similar to
those at Watts Bar. Because of other conditions identified in Section 2.2,
these alternatives were eliminated from consideration as impractical for
the initial large-scale waste heat park demonstration.

Because no other practicable alternatives exist and because impacts
to the floodplain and to facilities from this type of development will
be minimal, the construction of the proposed soil warming area and aqua-
culture retention facilities within the base floodplain is acceptable.

B.12.2.2 Other Mitigation

Impacts to the 1-percent-chance floodplain (base floodplain) will be
avoided or adjusted to by (1) reducing the hazard and the risk of flood
loss, (2) minimizing the impact of floods on human safety, health, and
welfare, and (3) restoring and preserving the natural and beneficial flood-
plain values when practical. For those activities for which a 1-percent
chance of flooding would be too great (critical action), location of
facilities will be above the TVA structure profile.

The use of resources and the construction of facilities and struc-
tures will be consistent with the flood hazard involved. Because none
of the activities proposed for the base floodplain constitute critical
actions, other mitigative measures which can be considered include
structure elevation or protection; planting crops or cover vegetation on
soil-warming areas and pond dikes; and planning and conducting park con-
struction activities to minimize land erosion, siltation, and river tur-
bidity. Normal site grading will protect park structures and facilities
from storm runoff from the three existing intermittent drainageways.
Construction will be in accordance with the standards and criteria of the
National Flood Insurance Program and TVA restrictions for reservoir shore-
line development as required for the effective operation of the reservoir
system.

B.12.3 Construction and Operation Impacts - Wetlands

Siting and construction of specific facilities will be evaluated
when proposed to assure they are consistent with TVA policy on protection
of wetlands. Wetlands identified on the site will be avoided in the loca-
tion of structures and facilities, fill, or drainage systems. Other site
locations are deemed impractical based on the considerations outlined
above for floodplain siting.

B.12.4 Mitigative Measures - Wetlands

Mitigative measures to protect wetlands on the site will be commen-
surate with the significance of the wetland identified, and could include
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leaving or establishing a wooded buffer strip around wetlands of major
importance. If, in the evaluation of specific development proposals, it
should be determined that no practicable alternative exists to wetlands
alteration, appropriate measures to minimize harm to affected wetlands
would be consistent with TVA's policy, on wetland protection.
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TABLE C-i.

WATTS BAR DAM MONTHLY DISCHARGES

Monthl and Yearl Discharges in Cubic Feet Per SecondCalendar
Ye ar

1945
46
47
48
49

1950
51
52
53
54

1955

57
53
59

1960

62
63
64

1965
66
67
68
69

1970
71
72
73
74

1975
76
77
78

Average

Jan.

30,431
71,496
63,749
22,510
59,7814

51,49o
31, 759
38,460
24,980
43,790

26,810
15,180
35,700
36,550
26,130

35,830
a1, 884
53,988
24,906
23,258

38.464
17,332
32,355
60,929
19,650

40,000
24,4,60
55,9170
47,910

103,370

49,460
36,620
34,590
53,110

39~,790

eb .

36,996
61,953
34,364
47,317
38,539

96,920
42,287
37,890
42,010
22,86o

23,830
43,820

105,190
33,920
21, 81o

31,630
29,943
61,807
27,504
24, 438

28,929
28,272
30,050
25,786
37,320

30,180
39,300
41,530
40,170
74,260

62,900
28,280
20,100
40,750

40,970

Mar.

36,810
28,402
27,826
32,524
25,675

37,546
35,1408
35,760
32,250
25,590

44,840
34,900
31,390
22,920
21,740

28,570
49,026
66,448
75,623
36,274

34,684
1-8,735
39,881
14,997
16,920

21,550
25,990
34, 750
55,720
41,230

69,980
21, 930
22, 590
28,090

34,600

AP-ril

22,560
15,231
19,340
22,758
19,937

23,267
24,400
19,050
21,960
16,810

19,560
24,230
24,960
19,300
13,200

20,890
18,797
29,836
22,490
26,854

30,473
12,637
11,803
9,307

10,650

20,820
13,450
21,020
27,730
38,990

48,980
14,48o
48,56o
17,440

22,110

20,299
20,326
14,926
16,631
29,773

17,842
17,730
18,620
19, 170
20,550

21,870
19,500
18,240
21,290
17,920

18,930
26,239
26,077
15,100
18,752

24, 145
19,306
32,820
28,297
22,390

22,680
21,290
26,970
28,590
30,300

32,760
26,640
25,330
22,790

22,470

23,197
22,899
15,884
17,767
31,002

22,133
22,050
16,j970
21,420
18, 460

25,090
22,230
20,970
27,620
18, 560

22,200
30,787
21, 194
20,390
19,329

26,848
31,935
32,845
31,416
20,670

25,600
29,580
29,510
33,400
31,980

28,670
29,340
22,650
29,510

24,830

22,647
22,799
16,647
20,185
33,167

24,205
20,860
16,320
16,720
15,890

21,890
24,310
21,220
29,090
20,530

33,340
29,947
20,440
23,263
22,550

23,510
25,117
36,917
10,070
17,930

22,880
24, 280
26,360
25,460
25,900

20, 530
21,900
22,630
24, 850

23,070

Oct.

19,486
24, 569
15,822
20,442
31,467

30,844
23,49o
17, 910
14,81o
12,200

.-19, 930
22,660
26,290
28,340
31,480

24,670
26,729
22,800
23,371
27,655

25,013
20,971
34,019
19,177
21,49o

15,520
27,000
31,860
20,860
24,730

18,300
25,300
25,680
13,790

23,190

Nov.

17,893
23,880
20,386
24, 826
39,817

32,633
20,310
14,780
14,830
13,750

20,350
25,030
48,830
23,070
34,050

2b, 050
25,020
26,273
18,713
34,953

26,550
30,510
35,903
22,950
24,040

23,300
37, 000
41,84o
30,320
25,200

27,300
25,430
47,670
13,450

26,970

Dec.

45,700
24,487
23,554
51,009
52,922

38,589
56, 790
22,990
17,830
19,410

19,650
29,550
64,980
18,110
49,090

23,320
54,832
29q,600
19,097
38,290

19,877
40,955
61,971
20,758
28,580

20,390
41,320
78,240
51,69o
33,560

27,370
34,24,0

36,780

Year

26,515
29,096
24,036
26,372
33,302

34,235
28,073
22,466
22,161
20,481

23,792
24,750
36,306
27,780
23,760

25,154
29,518
33,720
25,360
26,790

26,450
23,150
32,140
23,180
21,180

23,280
27,990
37,060
38,040
40,790

37, 020
25,190
32,188
25,670

27,370

21,702
17,830
20,038
20,605
19, 442

20,545
21,650
14,16o
19,040
17,120

19,350
18, . 8o
22,610
40,810
14,49o

15,970
20,032
25,616
17,748
23,868

21,845
15,113
11,061
10,335
15,660

18,300
25,830
28,400
48,94o
31,160

28,090
14,470
25,570
15,450

21,220

20,464
17,260
16,043
20,692
18,057

19,667
20,660
16, 940
22,400
19,060

21,980
18,050
21,030
32,700
15,540

20,890
20,243
22,117
15,630
25,170

17,050
17,203
25;283
23,350
20,070

18,570
27,080
27,550
45,230
30, 66o

31, 750
23,390
27,130
21,210

22,360



TIABLE C-2

CHICKAM4AUGA DAM MONTHY DISCHARGES

Ca~~lendax ~Monthly and Yearly Dischargeein Cubic Feet Per Second Nv e.Y~

Year Jan. Feb. Mar. Junlma Le JuyAug. Sept. Oct. Nov De.Ya

1945 35,1910 47,332 42,814 23,399 29,864 24,596 24,706 27,648 27,713 24,813 P-2,781 56,087 32,305

46 91,305 81,533 37,207 21,326 29,493 24,664 25,965 29,067 31,032 30,677 30,727 32,099 38,536

47 86,972 44,371 36,868 21,479 25,469 21,730 20,026 21,419 21,900 1.9,642 25,773 28,777 31,187

48 27,793 63,444 43,190 27,916 25,821 24,492 20,864 23,301 25,459 25,643 36,240 69,581 34,36o

49 80,699 53,057 34,446 25,915 28,270 23,563 40,231 38,116 41,257 41,347 51,492 64,987 43,630

1950 67,335 112,480 52,611 28,631 26,414 27,000 25,710 30,230 35,843 38,60)8 39,357 49,299 44,030

51 40,575 55,625 48,904 33,030 27,050 26,790 23,880 27,130 26,69o 28,960 28,920 71,970 36,555

52 51,010 48,280 51,670 23,310 19,720 23,590 23,880 23,310 20 ,950 23,600 19,260 28,780 29,768

53 34,170 55,360 41,980 23,400 27,620 26,360 24,210 25,650 21,43 18,olo 18,210 23,070 28,131

54 60,460 29,100 33,070 19,240 22,300 24,570 24,210 22,900 19,390 15,580 17,000 24,230 26,045

1955 34,600 34,620 53,290 26,830 25,670 28,830 28,540 31,620 24,790 .25,710 26,100 25,720 30,534

56 19,350 59,300 44,420 29,850 23,810 22,440 24,680 27,530 28,710 26,730 29,830 36,670 30,993

57 42>,910 1-23,620 37,880 32,480 29,450 28,750 24,060 25,570 30,520 34,320 65,470 74,740 45,247

58 43,940 42,140 32,410 24,230 50,060 38,440 28,710 32,710 34,470 34,480 28,680 22,o40 34,327

59 31,970 27,790 27,100 18,470 18,560 19,540 23,120 2-2,520 24,970 36,130 38,670 58,600 29,001

196o 42,230 40,760 38,000 22,710 20,14o 25,120 22,750 27,920 38,810 31,400 32,950 2>9,840 31,014

61 27,765 42,335 62,919 22,460 25,306 27,333 33,371 37,016 34,853 32,890 30,707 71,539 37,427

62 64,919 76,186 76,816 37,220 30,929 28,743 31,203 26,503 23,090 27,529 32,490 34,248 40,640

63 31,761 34,693 92,439 23,887 25,461 20,670 23,003 25,619 26,100 27,877 23,357 23,539 31,600

64 33,303 34,438 52,036 42,370 34,500 31,613 25,616 26,084 27,850 35,500 41,520 47,600 36,040

195 45,909 38,014 49,2o6 36,584 27,871 22,607 28,732 30,465 27,383 30,287 31,84 3583,0

66 21,661 37,654 25,352 13,067 21,513 20,483 22,945 36,148 30,153 29,452 39,577 48,078 28,800

67 40,142 38,589 45,855 12,063 17,039 31,900 46,000 41,942 43,123 40,506 47,484 79,319 40,420

68 74,025 31,348 21,216 11,383 14,855 27,557 32,265 34,655 12 ,583 24,323 28,040 25,713 28,240O

69 2650 1250 2260 1,2 000 24,290 26,320 25,080 22,750 27,580 29,780 34,300 26,810

1970 48,870 36,820 26,480 25,450 21,350 22,530 26,850 28,890 26,870 21,230 2>9,160 25,860 28,320

71 32,400 51,270 34,420 15,650 29,400 29,650 26,160 35,640 28,450 32,410 41,410 49,380 33,770

72 7040 48,780 42,630 23,770 34,340 32,060 31,060 33,800 29,260 37,3904,0 1404,6

73 57,740 49,160 73,050 32,980 56,870 54,230 35,330 39,050 30,110 26,750 37,830 64,760 446,550

74 121,500 90,1580 48,620 44,760 35,960 34,990) 35,1370 36,110 28,800 28,190 29,550 38,400 47,530

1975 58,200 74,290 80,870 57,000 32,780 35,350 36,380 31,730 26,'110 26,110 35,120 35,790 43,960

76 46,500 36,300 26,750 18,440 19,100 29,980 34,080 33,340 24,980 29,700 29,810 40,100O 30,780

77 41,190 23,370 30,020 56,950 29,400 30,430 28,800 26,150 29 ,880 33,000 59,020 72,470 38,390

78 64,99o 46,670 34,250 17,870 20,700 24,960 25,140 33,790 27,990 17,470 16,450 32,070 30,150

'n,;,rage 49,980 51,870 44,160 26,680 27,270 27,630 28,060 29,960 28,070 28,940 33,600 44,195 35,040



Table C-3

Year

1945
46
47
48
49

1950
51
52
53
54

1955
56
57
58
59

1960
61
62
63
64

1965
66
67
68
69

1970
71
72
73
74

1975
76
77
78

WATTS BAR DAMI
MAXIMUMI AND MINIMUMI FLOWS (cfs)
1945 - 1978

Naxinun Day Minixai

AVERAGE AND DAILY

Average Flow

26,515
29,096
24,036
26,372
33,302

34,235
28,073
22,466
22,161
20,481

23,792
24,750
36,306
27,760
43,100

25,154
29,518
33,720
25,360
26,790

26,450
23,150
32,140
23,180
21,180

23,280
27,990
37,060
38,040
40,790

37,020
25,190
32,240
25,670

81,818
139,008
113,870
175,396
109,722

144,907
107 ,300

76, 100
65,500

120,900

95,900
97,700

156,600
68,600
23, 760

46,300
136,000
131. 600
161,300
73,500

123,900
72,000

105,800
96,000

157,200

133,500
59,900

135,600
180,400
142,700

135,800
45,400

161,200
79,500

5,238
0

469
1,979
3,162

600
6,400
5,900

700
600

300
2,500
7,100
2,f200

0

3,600
5,900
5,500

100
1,100

5,700
0

1,900
1,300

0

3,200
2,000
7,600
7,700

10,300

5,500
6,300
9,900
7,500



Table C-4

Year

1945
46
47
4.8
49

1950
51
52
53
54

1955
56
57
58
59

1960
61
62
63
64

1965
66
67
68
69

1970
71
72
73
74

1975
76
77
78

CHICKAMAUGA DAM'
MAXIMUM AND MINIMUM FLOWS (cfs)
1945 - 1978

Maximum Day Minim

AVERAGE AND] DAILY

Average Flow

32,305
38,536
31,187
34,360
43,630

44,030
36,555
29,768
28,131
26,045

30,534
30,993
45,247
34,327
29,001

31,014
37,427
40,640
31,600
36,040

32, 700
28,800
40,420
28,240n
26,810

28,320
33,770
43,660
46,550
47,530

43,960
30,780
38,460
30,150

97,990
191,726
156,545
179,212
148,585

164,976
127,100
109,300

95,'400
166 ,100

107,600
143,800
182,000
100 ,400

102,700

70,200
157,700
162,700
199)200
101,300

149,ý100
94,700

129:,500
125,700
155,700

159,200
76,800.

145,600
219,000
151,000

134,300
55,800

148,500
99,600

S
c-4

11,783'
17,741
12,010
16,492
16,224

17,221
13,200
5,700
5,300
3,600

5,900
4,900
8,900
6,000
3,000

8,700
6,700
3,300
6,400

10,100

9,600
3,200
1,700

0
3,700

4,300
4,700
8,200
7,700
5,300

8,200
7,900-
8,500
9,300



Table C-5

APPROXIMATE STAGE DISCHARGE RELATIONSHIP

IMMEDIATELY BELOW WATTS BAR DAM

Chickamauga Lake Elevation 675.0 feet

Water
Surface

Elevation
(feet)

675

677

Watts Bar
Dam

Discharge
(cfs)

0

12,500

25,000

37,500

50,000

190,000



Table C-6

CHICKAMAUGA DAm HEADWAT~ER

RAN(ý IN WA[ER-ILVEL FLUCrUATONS

CAIENDAR )EAR 1976

Moknth

January

February

March

April

May

June

July

August

September

October

November

De~cember

Maximum Daily
Fluctuations

Feet Date

1.51 26

1.27 7

1.36 30

0.88 1

1.24. 15

0.97 10, 25

1.04 5

2.03 3

0.87 11

0.81 17

2.71 19

0.85 27

Miniumn Daily
Fluctuations

Feet Date

0.06 7

0.24 4

0.38 8, 19

0.26 8

0.26 25

0.37 18

0.44 31

0.30 7

0.26 17

0.17 31

0.12 1

0.08 14

C-6



Table C-7

WATTS BAR DAM TAILWATER

RANGE IN WATER-LEVEL FLUCTUATIONS

CALENDAR YEAR 1976

1ýbnth

January

February

March

April

May

June

July

August

September

October

November

December

Maxinun Daily
Fluctuations

Feet Date

5.84 26

6.17 7

6.46 13

4.41 .5

2.80 4

2.83 17

2.88 23, 24

3.84 2

3.23 4

2.87 17

5.04 24

5.92 29

lMinirnm Daily
Fluctuations

Feet Date

0.07 7

3.26 4

0.77 28

1.10 18

0.53 12

1.22 6

0.61 25

0.98 7

0.81 17

0.31 30

0.90 1

1.02 14



TABLE C-8

383(6*863848 RESERVOIR

83793608 367 6883445 334 fill AND0 STORAGE VOLUMES1 IN 1600 OAY-516(08ON~-F6T

8188366418 VALLEY 408968376

RIVER "A"1.0468143 68*74(

J8921627~~~~~~ ME86886( 861 8 03

01 3823 4340840I 66468003 4708846 86 "8 038,AG 0606846OJ STORAGE 3 RES 06V06 ST1691 5708*6 685680*3 I57TNAa FS'R02 661.7, ION 77 VOLU6ME 0 EL0VAT 86 V, .Y~. 6098 E1080 A908 610080 I04 Aa8 T11 L

3I 26, 224 .7-6.6 2217 675.82 209 678.45 246

2 It' .'o 22l 676.39 225 665.55 207 68.5.6 3248

3 026.2 232 676.36, 225 675.69 200 608.05 243

4 71.23 232 616.22 223 615.50 205 688.22 263

5 673.. 3 232 675.98 232 615.60 271 678.49 2417

6 -62.64 210 675.36 206 675.92 231 619.45 249

7 1".2 229 67.24, 231, 6y5.88 209 678.81 252

1, ls. 227 615.04 211 675.68 208 607.01 253

3 ,6.. 224 l70.0 20 75.35 208 639.00 a59

32 0.3 223 085.57 20. 6715.67 233 689.20 25So

3 '.1- 234 67?5.75 236 67.09. 233 619.68 265

32 -31.3' 231 o75.65 209 675.73 238 679.60 245

11 ' .l1 034 605.65 283 675.55 207 679.72 267

''.2 222 o00.59 220 675.65 203 679.80 268

36', 27 40.6 204 675.09 708 680.82 868

t "I I'l '. ... l 3760 6 65.89 211 600.00 ill

If '. 1 232 60.2 2' 685.79, 209 480.26 275

IN 02~1 220 675.76 230 *85.83 280 *20.23 275

34 61-,, ?If 676.22 238 675.98 Zi8 680.30 3277

20 `,01.72 209 670.34 23" 615.80 208 600.25 276

21 5.,.-1 05 676.24 235 616.30 213 680.38 274

22 750.10 207 605.04 200 676.40 217 660.20 275

23 0 .' 20 60.5 232 616.30 215 602 7

24 ,75.!'. .03 sf5.67 207 675.74 236 600.42 279

25 706 201 615.70 211 675.55 205 60D.36 278

26 1 .. 226 6t5.50 200 615.30 202 662.90 277

Z'3 r "I .1. 1 '. s5.50 238 675.531 209 all,*81

ItI8 63.,7 I . 350 20N 685.68 207 680.30 276

22 --l7 . 2. 75.07 lot 689.72 ;08 660.00 270

'0 '.'. .20 686.6 228 68.50 283

'I ,,I 22 6371 .84 205

Mr. -U.2) I2.4 ill66.7 637.85 205 660.75 283

8363925 I- '.,,I N0 74.1 201 675.00 202 67Y.55 293

CO.",6 I 1.2 3t 4 -3.017 -15 2.18 38 2.49 36

680.80 285 083.03 326

*61.18 292 68l.55 336

6481.37 29. 6112.5. 338

683.45 279 662.18 S 32

663.59 299 6,22.52 361

683.73 602 6802.564 388

4831.85 305 *8.2 323

.683.92 30* 662.76 S26

.82.01, 309 682.32 )3.

602.26 332 .. 2.25 3133

682.18 333 682..o 385

*02.16 186 602.20 312

662.00 )35 66.8114, 305

68.6 330 .. 1.13 808

887.8 330 663.6 18

683.20 125 6 D3o6:0
682.69 330 662.56 335

682.57 338 682.62 319

.182.6b 320 682.78 321

.d.40 3139 682.b5 326

.682.0 967 662.60 331

.07.40 135 662.1* 338

.82.506 337 .80.4. 258

.411.33, 380 *81.60 Bar5

662 .4 330t 6*2.50 Il8

682i.59 33l .82.02 332

683.66 138 6611.10, 722

4,431.57 1). 602.62 826

683.38 429

6831.7 338 6.3.311 82.

686.90 265 686.92 296

2.680 '-0.38 -3

r," 63."t '24 603.3? 299 B80.40 280 680.09 281 679.10 469 617.695 260

2 1-1.3 321 683.05 90. 680.20 280 650.6w 262 *19.66 26. 407.33 236

3 602.12 313 -33.26 290 680.30 219 600.02 279 679.60 265 671.09 231o

4 t64." 333 633.03 205 650.75 265 680.53 200 619.50 246b 616.50 al9

5 00@61.0" 321 664.90) 365 660.67 267 600.53 283 619.41 2.6 674.60 .20

6 673.20 327 6080.00 208 683.00 289 630.76 205 N79.25 263 616.681 220

7 .21 .2 32. 6.0.5 212 673.35 292 664.72 28'. 67B.180 258 676.51 427

a 6. .72 735 603.34 295 600.96 288 600.64, 281 676.65 262 :71.00 232
9 663.4 307 653.37 292 6800.98 293 664.60 202 616.43 206 611.3 29

U) 07I1.5 909 600.43 288 683.03 280 *00o.58 263 .18.32 2k40 671.30 230

'o67.3 70 66"7.0 205 683.831 293 680.86 206 672.60 205 676.18 211

613.7 02 9.08. 280 680.95 288 630.52 283 .38.32 24- 67.5 26

I' 533 2 37.66 241 16.60- 2.. 666.8* 238 6781.16 203 *7. . a1

80 231 3.5 2236 'l 4o6.99 29 *9.67 16* 071.68 235 *.76.68 224

To '.34 101 6a..50 283 6.1.177 " 29 679.-6 2*5 *77.33 221 67*.80 229

30 ,03.r2 304 6770. N 26,2 683.02 289 609.83l 265 677.20 233 675.90 203

22 663.04 370. 600a.3. 276 "8803 269 675.53 261 .11.05 226 *7%.73 217

23 .*11 62 o -00 o. 3 2664 680.80 285 .79.47 26" 67-7.6 2231 .75.9o 238

2 0.0 26 663.23 293 N83.09 290 6719.63 246. 616.76 124 676.34 23

213 670.67 243 483.09 695 683.03 203 619.04. 262 676.5 225 676.03 220

2. 632 14 232 68364 269r 663.81.3 298 619.20 263 417.57 233 675.811 .85

25 302. t 903 630.6 2.6 83.14 293 679.50 266 671.36 233 676.35 216

6 636. 231 670).49 282 663.20 2981 *00.37 277 *88.08 225 .16.21 285

27 303.. 12 0ý5 6380.03 216 680.95 288 *00.87 270 07-93 d22 615.48 205

28 31.53.. 29'. 660.21 219 680.90 239 *19.07 270 677.06 212 415.14 207

25 8 602.9 250 6380.51 26`8 683.35 292 679.40 265 677.70 23* 615.17 235

10 6631.2 297 600.75 28 683.35 292 679.64 269 071.70 239 476.32 222

38 36.. 96 *00.57 2812 47.0 268 *74.32 i23

6*735230U N73.il 237 663.35 360 686.43 293 663.35 287 679.16 269 .17.82 240

83IN 2 1 7.'MUM 208 619.73 276 679.68 271r 618.07 261 .676.9 228 675.02 205

CHANGE 31."5 -2 -0.69 -3* 0.57 10 -3.93 -.24 -2.00 -2. -3.38 -16

MAY37 8.7 0 3:0068 6A 3 fr19

886760 758208 25 7.30 AN 614.93

I'm383 633TA 30 0660 670

8361760 MAY26 05 1:0o AN 600.3

9866028

MY0 36 337

368:H2063 202

MIU83I7R7B3IA48636al R00180686.10 206 :00 A.M., 87201 8o, 3973.

8393820M 86380T6118 88*28 363TIAL 83(1336. 6713.7 AT 7ýO 07P

26633273 21, 3343.

830387636tv~ni 87.806367 860R6E7 08708777798.7r BY M.

30.23 2338806 601327773077077 OP 788I 0S.C. 0884.8,

PL-8333I. 12



TABLE C-8 (Continued)

859051388o 0*1180 *03808310

REVIR 86N61881N8I 866900 BK 1686868l IN 3*B-686600408E5

3*66E FBRAMANRCH APRIL MAY JUNE

DAY TURBINE OTHER TURBIN INE OTHER TURBINE OTHER TUBN Qut IAIE UIEPUBN TE

1 36,900 S00 33.100 600 20,000 300 28.200 tOO 9.70 000 00 17,500 500

2 36.300 300 36,200 600 18,300 200 21,500 600 8,300 000 16.900 500

3 39,000 300 36,300 600 19,900 300 22,100 S00 14,600 430 21.100 500

4 43,400 500 61,700 600 16,300 300 10,500 300 13.500 500 24,500 500

9 43,400 500 39.300 400 12,900 300 20,200 500 14,000 Boo 23,300 500

6 43.400 S0oo 32,170 600 20,7000

S46,300 S07 31,400 000 73,900

8 43,600 Soo 26.8070 , 600 22,500

9 44,800 300 32.300 600 21,700

10 64,900 500 29,700 600 30.800

It 37,000

12 33,400

I13 33.800

14 394.300

I' 3B6100

300 2.0,00

300 24,700O

S00 25 .000

307 22.900

900 04,500

lb I 1.400 300 20,000

IT 34,300 300 16.BOO

i8 30,40 300)D 23,200

19 21,000 300 28.100

20 29,400 200 29,900

300 36,400

300 13,300

S00 13,300

000 15.900

500 12,900

600 14.100

600 13,600

600 9,400

400 5.700

300 13,000

300 21,100 300

600 19,600 500

600 09.400 500

600 26,000 600

400 04.100o 500 9,600 300 11,704) 600 21,600

BOO 30,6000 900 111900 000 7,700 60. 16.1000

600 00,700 500 19.300 900 8.100 400 11.000

Boo 16,300 '00 17.300 300 12,190 600 22,600

0002o 40 600 210,60 600 10,"00 Soo 30.500

500 25,300

500 30,500

S00 75,900

300 16,000

21 33,300 500 29,300 500 13.000

22 29.200 900 24,400 000 11,000

23 20,300 600 23,000 S00 22,100

24 26,300 200 26,000 900 24,1000
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D. EVALUATION FOR SECTION 10/404 PERMITTING

D.1 INTRODUCTION

The objective of this section is to address the potential impact of

constructing and operating waste heat park intake and discharge structures

on the Tennessee River. Two generic alternatives are presented. The data

base for this evaluation includes existing environmental literature, and

engineering design information generated specifically for the project.

The focus of this section centers around information and details required

for Section 10/404 permitting by the Army Corps of Engineers. Impacts

were assessed for the following structures:

Raw Water System

Case I: One centralized large water intake and one
return pipe discharge structure designed to serve the
entire Park.

Case II: A series of small raw water intake and return
discharge pipes serving several industries.

Waste heat return pump station overflow pipe discharge.

Sanitary sewage treatment plant effluent discharge pipe.

Dredged spoil land disposal area drainage system/discharge pipe.

Aquatic impacts assessed are limited to those related to the construc-

tion and operation of the above structures. Thermal or chemical pollutant

effects are not discussed. Where it is felt that other sections of the

Environmental Impact Statement adequately addresses an issue, reference

is made to the appropriate discussions.



D.2 DESCRIPTION OF THE SITE AREA

The site area description focuses on the Waste Heat Park shorelineW

and aquatic environment. Only those resources which could be measurably

impacted are addressed. The project area lies along the north shore of

the Tennessee River (Chickamauga Reservoir) from just downstreami 'f Tennes-

see river mile (TRII) 527 to near TRII 528.

D.2.1 Aquatic Ecology
Nonfisheries--Section A.6 describes aquatic ecological resources asso-

ciated with the project area. Of the groups of species discussed, benthic

species are most immotile and therefore most susceptible to site-specific

disturbances.

The most unique benthic resources at this site are the mussel popula-

tions. The proposed intake and discharge structures are located within a

zone in the Watts Bar Dam tailwater where the mussel fauna is exceptionally

diverse (TRM 528.1-526.1).

Fish and Fishery Resources--Fishery resources are summarized more

completely in Sections A.6 and A.7. Over fifty species have been found

in the project area, which supports a good sport fishery for both

migratory and resident species.

D.2.2 Terrestrial Ecology (Wetlands).

Wetlands in the shoreline zone of the proposed intake and discharge0

structures occur along tributaries to the Tennessee River and along its

shoreline. Wetlands are made up primarily of lowland hardwood species

as described in Section A.5.1. These wetlands are concentrated between

Yellow Creek and a small natural drainage creek to the east (Figure

A.12.1). The acreage of vegetation involved is relatively small and in

a strand distribution, being restricted to immediate shoreline or creek

bank habitats.

D.2.3 Hydrology

As described in Section A.3.1, the Tennessee River streamflow past

the site is completely regulated by the Chickamauga Dam (downstream),

and the Watts Bar Dam (upstream). Table C-S provides an approximate

relationship between flow and stage near the proposed intake/discharge

locations. These data have been used, in conjunction with the baL1 .,. Qtry

in the region (Watts Bar Nuclear Plant Project Drawing, TVA), to estimate

average river velocities in the site vicinity during low water levels at

Chickamauga Dam. The results are tabulated below:
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Water Surface Elevation Average River Velocity
(Ft MSL) (Ft/Sec)

675 0.00
677 0.20
679 0.37
681 0.49
683 0.60

The three consecutive day low flow with a twenty year recurrence interval

(3Q20) is estimated at 2650 cfs. This corresponds to an average velocity

of less than 0.2 feet per second. It is reasonable to assume the velocity

is not uniform at this flow rate, i.e., the flow may be stratified and

the velocity near zero in the proposed intake/discharge locations.

The average flow discharged from Watts Bar Dam was 27,370 cfs, over

the period 1945-1978. This flow corresponds to an average river velocity

of 0.52 and 0.34 feet/second at the normal minimum (675 ft MSL) and

normal maximum (682.5 ft MSL) water surface elevations at the lake,
respectively. These average velocities are also low enough to assume

uniform flow does not occur at these conditions.

D.2.4 Endangered or .Threatened Species

In the vicinity of potential intake/discharge structure locations,

two species of mussels (Lampsilis orbiculata and Dromus dromas) and one

fish species (Percina tanasi) classified as endangered by the Federal

government (Fede-ral Regi1s-ter, 1980) are found. P. tanasi has been col.-

lected in Sewee Creek, which flows into the Tennessee River at TRM 524.9.

D. dromas has been collected near mile point TRI4 521 and downstream (TVA,

1-98bT7Y§.. orbiculata has been collected at TRII 527.4, as well as down-

stream to TRN 517 and upstream to the Watts Bar Dam. TRII 527.4 is the

potential location of the raw water intake structure for the proposed park,
which is within the boundaries of an area of high mussel concentration.

Lower densities of all species occur downstream of TRM 517. The mussel

species involved probably either spawn in the spring and release larvae

in the summer, or spawn in the summer and release larvae the following

spring. P. tanasi spawns in the early spring (February through early
April).

Refer to Section A.7.2 for a more complete description of these spe-

cies. Current comprehensive information on the status of these species

in the immediate site vicinity is not available.
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D.3 DESCRIPTION OF PROPOSED INTAKE AND DISCHARGE STRUCTURES

Design and siting considerations for potential intake and discharge0
structures are depicted in Figures D-1 through D-10. Operational charac-
teristics are provided in Section D.4. The figures presented include:

Figure D-2

Figure D-2

Figure
Figure
Figure
Figure
Figure
Figure
Figure

D-4
D-5
D-6
D- 7
D-8
D-9
D-10

- Case I - Outfall Location
- Case I - Raw Service Water Intake Structure,

Section Elevation
- Case I - Raw Service Water Intake Structure,

Section Plan
- Case I - Raw Water Discharge Structure
- Pipe Supports and Navigation Lights
- Case II - Outfall Locations
- Case II - Raw Water Intake Structure
- Case II - Raw Water Discharge Structure
- Waste Heat Outfall Structure
- Sanitary Outfall Pipe

The spoil area shown in Figures D-1 and D-6 is designed to contain
dredged material generated by construction activities. Only under exces-

sive rain conditions should water flow from the stand pipe to the river.

In the Case I plan about 4000 cubic yards of dredged material could be

deposited in this area. Under a Case 11 plan each individual intake

structure will generate about 100 cubic yards of dredged material. The

number, size, and location of Case II intakes and discharges is dependent

on specific park industrial development requirements. There is a poten-

tial for as many as 20 of these structures, which would result in a total

dredging of 2000 cubic yards of material.

0s



D.4 IMPACTS OF PROPOSED INTAKE AND DISCHARGE SYSTEMS

D.4.1 Aquatic.Ecology

D.4.1.1 Construction Impacts

Construction impacts on aquatic ecological resources arise from habi-
tat loss for benthic species, as well as increased turbidity and siltation
resulting from dredging operations and runoff from construction areas.
Siltation affects benthic substrate, clogs gills of fishes and smothers
benthic species. As one consequence, siltation could reduce the percent-
age of survival of larval fish and mussels. Increased water turbidity
also reduces phytoplankton production and, therefore, near field oxygen
supplies available to aquatic species.

Of the two potential raw service water supply alternatives presented,
Case II (several intakes and discharges) would likely result in greater
habitat loss for benthic organisms and potentially mussel populations.
From a turbidity and siltation standpoint, Case II is expected to provide
less impact, particularly if the smaller systems are constructed over an
extended period of time.

Any rip rap construction beneath river waters would provide suitable
riverine benthic habitat.

D.4.1.2 Operational Impacts

Entrainment of small aquatic organisms and life stages (including fish),
and impingement of larger fish are the principal aquatic ecological impacts
related to intake operations. Entrainment along with wastewater discharge
impacts are discussed in Section B.6.2.

Impingement of fish against trash screens, which normally results in
mortality, is influenced by location and design of the intake structure,
intake volume and veolcity, water quality and temperature, and fish swim-
ming speed and behavior. The potential maximum intake velocity of 1.8
ft/s might be excessive unless compensated for by mitigati~ve features of
the screen. A number of options are available which could protect fishery
and mussel resources. Threadfin shad (Dorosoma pentenense) and gizzard
shad (D. cepedienum) are apparently the t-wo most abundant fish species in
the Tennessee River near the site (Watts Bar Nuclear Power Plant Preopera-
tional Studies, 1980). Their impingement is closely related to water
temperature with up to 98 percent occurring when water temperatures are
below 10'C. (Loar, et al., 1976).

In addition to direct effects on fish populations there is a possible
indirect link to the endangered mussels. Mussel larvae spend part of
their lives encysted in fish. This loss should be minimal, however, since
the cysts are only present in the summer, the time of greatest avoidance
ability.
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Two potential alternative intake configurations are presented. Both
would withdraw the same volume of water at the same velocity, thus, loca-
tion of the intake is the main design feature which relates to impingement.
In Case I, the pipe would draw water from just above the bottom. Bottom
fish would be most susceptible. In Case II, the multiple intakes would
draw water from the whole water column. This would make the shad more
susceptible.

D.4.1.3 Mitigation Actions

Dredging and instream construction will be conducted in accordance
with all applicable Federal, State, and local regulations, policies, and
guidelines. Additionally, stabilization of areas surrounding submerged
and shoreline structures with rip rap will minimize erosion, bank slough-
ing, and provide some additional habitat for benthic species. Construction

during winter months when larvae should be least abundant would minimize

impact to the fishery. Refer to Section B.6.3 for a more complete discus-

sion of mitigation for the protection of aquatic resources.

D.4.2 Terrestrial Ecology

D.4.2.1 Construction Impacts

Terrestrial impacts of potential consequence involve wetland habitat

loss. The only facilities which'may affect wetlands are the Case I raw

water discharge near the mouth of Yellow Creek and the Case II intake

and discharge options involving several industry specific structures

located downstream of the service area. In both instances wetland impacts

will be minimized by routing lines outside of wetland habitats or, if

necessary, through lower grade wetlands (i.e., disturbed or in a stage

of transition to an upland state). Because the wetland types are neither

unique nor rare in the region and because they are of small size, impacts

of proposed intake and discharge systems should not be significant.

D.4.2.2 Operational Impacts

Impacts on terrestrial and wetland communities related to the pro-

posed intake and discharge will occur primarily during the construction

period. No significant impact on these resources is expected as a result

of facility operation.

D.4.2.3 Mitigation Actions

Mitigation measures include the above identified wetland avoidance

procedures.
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D.4.3 Hydrology

D.4.3.1 Construction Impacts

Impacts on river hydrology primarily are related to the operation

phase.

D.4.3.2 Operational Impacts

The centralized raw water system, with one intake and one discharge

structure, should not have a significant impact on the flow and current

patterns in the river. A flow rate of 11I cfs (50,000 gpm) represents

only about 4.2 percent of the three day minimum flow with a 20 year recur-

rence interval (3Q20) and 0.4 percent of the average flow at the site.

Thus, although intake and discharge velocities up to about two feet per

second are expected, they should affect only the immediate vicinity of

the structures involved. The intake will withdraw from a point approxi-

mately 12 feet below normal minimum water level, and approximately 20 feet

below normal maximum water level. The discharge will return water to

the surface of the river.

The individual raw water systems, utilizing multiple intake and

discharge structures, should not have any more hydrological impact than

the centralized systems. Ultimate development would involve about the

same flow rates of 4.2 percent at the 3Q20 and 0.4 percent of the average

river flow. Partial development would involve proportionately less of

the river flow. The design intake and discharge velocities range up to

about two feet per second, which is the same as the centralized system.

Thus, they should have the same effect on the local flow and current

patterns as the centralized system, assuring ultimate development. These

velocities would affect proportionately smaller areas under partial devel-

opment. The intakes for this system would withdraw water from the full

water column between elevation 667 and the water surface. The discharges

would return water to the surface of the river.

The waste heat return pump station overflow pipe discharge is sized

to carry an average of 56 cfs (25,000 gpm) and a maximum of 163 cfs

(73,000 gpm). These represent 2.1 and 6.2 percent at the 3Q20, respec-

tively, and .2 and .6 percent of the average river flow, respectively.

As was the case with the raw water systems, this discharge will enter

the river at the water surface, at a velocity less than or equal to

2 feet/second. This discharge should only affect flow and currents near
the outfall structure.

The sanitary sewage treatment plant effluent is expected to discharge

a maximum of 0.23 cfs (150,000 gpd). This flow represents less than

.01 percent of the 7Q20 and .0008 percent of the average river flow.

This flow will discharge at about 0.7 feet per second. The discharge is

through an 8-inch diameter pipe submerged a minimum of ten feet below
normal minimum water level. The impact of this discharge should be

insignificant.
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The drains from the dredged spoils area will discharge to the surface

of the river. At this time, no estimate of the flow rate is available.

D.4.4 Endangered and Threatened Species

D.4.4.1 Construction Impacts

Dredging for placement of raw water intake structures (either case),

the waste heat return overflow pipe, and discharges and drains from the

sanitary sewage treatment plant and dredged material disposal area will

cause siltation and habitat disruption which could potentially affect

populations of Lampsilis orbiculata and Dromus dromas. Refer to Sections

B.6.1 and D.4.1.1 for a more complete discussion -of potential impacts.

D.4.4.2 0perational Impacts

It is felt that impact risks to endangered mussels and fish are

greatest during construction. Because the host fish species for L.

orbiculata and P. tanasi distribution are not known, the effects o

entrainment and impingement cannot be estimated.

DJ.4.4.3 Mitigation Actions

Pre-construction investigations will be used to determine optimum

instream locations and designs for minimizing impacts to P. tanasi,

D. dromas, and L. orbiculata. Mussels could be collected fromconstruction

areas and relocated into suitable habitat upstream. Construction during

the winter months could also minimize construction impacts. All proposed

mitigative measures would be subject to U.S. Fish and Wildlife Service

review prior to finalization and implementation.

For a more complete description of mitigation to protect aquatic

resources, refer to Sections B.6.3 and D.4.1.3.
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D.5 CONCLUSIONS

This section summarizes potential project design characte risticsand potential impacts. With proper mitigation, no project alternativesare expected to result in significant impacts.

Endangered mussels and fish are present in the site area. The siteis within a State mussel sanctuary, and a tailwater area which supportsa good sport fishery; however, impacts can be reduced to acceptable levelswith proper mitigation. The U.S. Fish and Wildlife Service would be con-sulted with regard to mitigation for the protection of endangered species.
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Figure D-4
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Figure D-5
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Figure D-6
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Figure ýD-8
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SECTION A

PURPOSE: Waste Heat Outfall Structure

Datum: Mean Sea Level

Proposed: Outfall Structure for Watts Bar
Waste Heat Park
Near the City of Decatur, County of Rhea,
State of Tennessee
Application By: Tennessee Valley Authority
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Figure D1-10
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PURPOSE: Sanitary Outfall Pipe
at River Mile S2,73-7 __

Datum: Mean Sea Level

Proposed Sanitary Outfall Pipe for
Watts Bar Waste Heat Pairk near the
city of Decatur, Count)' of Rljt- State
of Tennessee.
Application By Tennessee Valley,
Authority
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APPENDIX E

THREATENED AND ENDANGERED SPECIES
CONSULTATION
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3~ ~ ~ ~r au.t t~e';~' SY3

SVeaiIay Auathority (11VA) itq c~mdjctlug ,j. rtay~tiq of thep'Jeni±~1en~ro~innta ipactgs gcta.)odctedj VithfLl e dwixpvrtof arlyltliul use park with agricultural, aquaicultural, awl' Intlustrijxl appi-1--cations utilizing waste heat produced by one of our steamr-electricgenerating stations. Currant proposals call. for a paxrk to be locatodoni a tract of WVA-ovnied land adjacenit to ou~r Watts B3ar Thjclea'r Plant IniRhea County, Teinnetssee.. The nuclear plant is currently under collstructte~nand- dhould be ready for fuel loading by the fall of 1930. TVA is preparingyan Environmental Impact qtatawnnt on the proposed waste heat par1V (see 44~'Fderal Ragistor, N4o. 146, Page 44312, July 27, 1979).

Thin letter serves &a a request for the ident-IfIcation of apecierj whichare listed or proposed for listing as thraaterned or endangerad and whichrray occur on or In the vicinity of the area propottd for devlopmenet. TVAvdi prepare a biological ass~aant which vill he included in the AraftY-nvironmental Impact Statement. The anclo~od wrntp indicaten the area thatis wider inveatigat'[an. If there a~re any queations or aldidtional hIntt'. tcorequired, please contact Ralph Jordan at PIS 9.50-4411,

Off1.ca of N'aturtii --eý;otrcani

En closure
ce ( Unkc I {r)Aa

M. T. I>] -As~hry, FOR B-N
11. G- Prcis , 500A CS'I2-C
HI. S. Sariger, EH1133 C-K

I)( (Enc2 osire.) 
VC' m sieB. W. Brouwn, '259 "4i1H-C F' .Iield!, JW 1iNE.11. Lesesim , V48~ EB-L( '.Ff v, FOR~ IB-NR. L. Morgan, J1 r-. , FOR B-N Jord. Bi, [r, FON B--NJ. F. tWcinholi j, r1345 CLJBB-(: 
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>~ t ni ~States iDepartmei ofn t he lInt-erior
FiSH AND WiLOLIFE U S[ThV iCE

Dr. Thomas H. Ripley
Manager, Office of Natural Resources
Tennessee Valley Authority
Norris, Tennessee 37828

Dear Dr. Ripley:

This acknowledges your letter of October 4, 10.79, (received October 15,
1979) requesting 'Information on whether any endangered, threatened,or
proposed to be listed species may be present in the area of the proposed
multiple use park adjacent to Watts Bar Nuclear Plant which is located
in Rhea County, Tennessee. We have assigned log number 4-2-80-A-10 to
this project, and we request that you refer to this nunter in all future
correspondence.

We have -forwarded the information that you provided to our Asheville
Area Office for their review. Upon completion of their review, we will
provide you with a list of species that may be present in the area of
the proposed action, and the information needed in the biological assessment,
if it is required.

We appreciate your interest and concern in the preservation of listed
speci es.

Sincerely yours,

Regional Director

F- 2
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j - {,United 'Statcs Department of the Intcrior
FISH AND WILDLIFE SERVICE

ATLANTA, GCFORGIA 30)303i

D~r. Thom~as H-. Ripley
Manager, Office of Natural Resources
Tennc~ssee Valley Authority
Norris, Tennessee 37828

Re,: 4-21-80-A-l0

De~ar Dr. Ripley:

We have revievied the proposed multiple use park adjacent to Watts BairUýjclcar Plant -in Rhea County, Tennessee, as requested by letter ofOctober 4, 1979 received October 15, 1979.

It appears that some endaiigered and/or threatened species ard/or speciesproposed for listing may occur in the area of influence of this action.
The following is a list of species which we believe m~iy be present inthe arca:

Dro!-iiedary pearly mussel (D~romus dromas) -endangered, Tennessee
Ri VL*F

Pink muck-et pearly mussel(Lmslsobclt obiua)enidangered, Vennessee Ri vcr

0 ranne -footed pearly mussel fý leth2obasis c~oope ,r.ims) - endangered,iennessee River

Section 7(c) of the [ndangered Species Act of 1973, as uniendeed in 1978,rioquires aigencies to provide a biological assessment for, the specieswhich are likely to be affected,. Tie biological assessment shall becouq1trpet.d viii-hin 12ý0 days after the date on which mintia ted , or within ajilltudif'y agreed upon time-frame, before any contracts for constructionare entered into, and before construction is begun. l!;' do not feel thatwe can adequately assess the effects of the proposed action on listedspecies, species proposed for listing or Critical 11ahlfit viithout acomplJ(KCO~ assessmnitt. At a minimum the following informition is requested'

E-3



1. Identification of the listed species, species propcscd for listing
and Cri tical 111bi tat determlneJ to be present wi thi n the ar -A
affected by the proposal.

2. Description ofthe survey ri~ethods used to determine presence of
listed species or species proposed for listing wqithin the area.

3. i1he results of 3 coimprehensive survey of the area.

4. Description of any difficulties encountered ini obtaining data and

completing proposed studies.

5. Description of the proposed construction project and associated

alctivities.

h. Description of methods and results of studies made to determnine the
actuial and r.-tential impacts of project or associated activities on
l isted specices, species proposed for listing, or Critical Habitat.
In addition to the direct (site related) impacts of project con.-
struction thc Biological Asscssmcrits should include, w,,hen appl icabic,
descriptions of:

A. Impacts associated with project operation.

B . Seccndary 'IrpaCts from activities, such as development, which
will be gonerated by the proposed project.

The cu;,.ulative effects of the proposal on the species and/or
its Critical Habitat. Gumulative effects are defined as Lthe

direct 1,nd indirect fiapacts of the, Federal action undrr con--
sideration coupled with the identifiable effects of other
rr'asorltibly foresecable actions of the Federal agency; other
lederv,11 Sta te, and local agencies; corporations; and individual s
upon a .,,..Lcies or its Critical Habi tat.

1. Vhr-e impactýs Lo listed species, s;pecies proposed for listing, O-f

Cr"Itical Habitat are identified, the assessment should include a

discussion of the efforts that will be taken to el iminate, reduce,

or miltigqate2 any ad1verse effec ts.

8. Concl us ions of the agency i nclud(1ing reconrmuendati ons regardi nq

further studies.

9. Any other relevant information.

Should you require additional information on this subJect, please contacCt

fitr. ve'ýry Henry or 11r. R~obert Currie in the Asheville Area Office, FTS

672-0321, coiireridl 704/258-2850, ext. 321.



After your aglency has completed and reviewed the assussment., it is your
renponslbil1ity to determine if the proposed actioni "wnay al fcct" any of
the lis ted species or Critical Habi tat. If the determinationi is "iiiiv
aff ect,"H you a~re requlired to initia te consul1ta tio hr y a written repio t.
to this office, At this time you shruld provide a copy of the biological
az~ssment and any other relevant infornw.Lion that assi sted you in
r~ aching your concl 1usion. If the determuination is "no effect," conulo-
tation is not ncrcpssary, unless re~queste~d by the Fis;h and Wildlife
Service.

If t;,e species proposed for 1listinig have not been listed in the period
of time during which d biological assessment was conducted, consultation
is not required. However, at any point in time that the species is
iisted, you are required to reinitiate consultation, if you determined
that the proposed action "may affect" the 5pecies.

Your attention is also directed to Section 7(d) of the Ludangneed Species
A'ct, as amended, wzhich underscores the requirement tha;t the Federal
agency and the psaunit or license appl icant stall not make any i 'reversible
or i rretrie'vable commritmnent of resory-ccs during the cons.ul tat ion period
which in effect would deny the formulation or implementation of reavanahle
al Lernt'uives regarding their actions on any endangercd or threatened
species.

If we can be of further assistance, please advise.

Sinucerely yours, ,

RegqVonalI Director I~



Decomuber 27, 1979

mr. !,an-r.th E. Black, Regioual Director
U. rieh and Wildlife Serv.tcA

"',ic!.,-zd D~ RueioelI Federal.E-1 Blifring
71, Spring Stroet, 1,'
A' ,Aoktu, (;ýorgia :30303

Thumnk yrok for yout rt-Icayt 1ottuir concorfling anl~ifll specif%. '%!hiel ar

[:I' (."- i~vcpdqd for li'st 5nt' aq ondringeqried or thriiateiied tand ýAihich auty

'::;r i th.e vicin.t~y of the propored ;Lultipla-usc ptirk tidjacent to Wattfo

j~q~N~ze~rPlvýrt in 1IýIa County, Teaxne-64de. TVA Vill prep'ir a

bbiKic~d;t ~s~ant ddresuing the~ poterntial. fox: impactr'i to the -',ITue

specIe! mnnticniJ in x'aur lattear. Ynis atuis~su.i-t wi~ll be develope'. a8~ .

>a-vt '-11 Ea~virow'nL.Qiital Im-p-at Staten nt (ES)ihc a urety eoz

pr, ptured for thl-m pofect. A draft of the EIS witll. l~.ely 11- elvtrbutad

for e'xtortma rcvic~i Prior to thri npirition of the 18 0--tay' timu 11r9ittti-ox

for conlucting tli reŽquire d hialop-Jcal s*a~sessmnt., Ilo~raovr, If it rtppezr:3

thr. .K' ( Jays wi1ll vot be sufficisi t to allow tlv. couroletion of our a: ;

vvrni-, -t~ will utibvvit n iirLLt~rn r'e'quent for an extcusion of thia tiiýý frutiwý.

Ii r,:uI~t; of` mir biological an~ateisrent indicato that thrd devLvulom-cnt

of Ct-** propoaa~l project "mray iiffic~t" arny lis~ted spocle" or 0-e.0.r Criticlel

hriit-t, IVA will ~ubrnit a w;rlttc.n refluest for consultatio~n nas reuIred I,,;
of tw~ dnnered Mpci~Pt (if 1978 Am £Urafld(d.

Tk,911ý YOU fot YiUL p~rontpt 4WUJ.Sfntece in ha~ndling otir proviout rerieet. if

urc cxý c"ýovidu Lsjr'istence to Your agally iu the funtire, Please Ivt ma know.

Sinverely,

Thomas I]. Ripley, Mana~ger
Office of UNttitral Unsoaircero

U. P rr~ s, 300A (CST'ý--C

P, C -B

o Sg;- r., Jr. ,FOR B"- V

t- z, FlTBt 8N

E-6



APPENDIX F

CULTURAL RESOURCES CONSULTATION



Junrn 6, 18C;

"tr. Herbe t L. Wlirpe~r
E~;acutive irctctr and State

Historic renervation Off icer
Thnxivseee 11± turical Coundssion
4721 Trronsdal Drive
14aehwille, T oessem 37220

DeAn Ilerbi

linclosod ia a report covering~ at iiitonoivy ar'h;,eii(ogtr~al splvoy Ai-Ck~
proposed TVA Watts Buir Wiaoto 11eat Park. Thuo mirvey wnin cov'hilcrcJ fc-ýr
TVA by Quantin R. Bass 11, Senior Archnoologint for V'AT Coniil'tmitr. Jr,.

Pittsburgh, Houroeville, PenneylvmAnb. Ttse otrvey report wai wrjtto-' by
11A55 anid Duane Lenhardt, Staff Soil Scientist, GAI.

Lased ou data in the report, IVA concurs with rht- i otractor' oijT,

thet 5ite 4011U164 is cligible for the Natiorin* Regifitrvkr. UVA '4)1 I
rj (leterfliflatiofl of eltitbi].ity for 401IR64 b-'cpttxuber '10, 19,11. rn

ai'prcaved construction plans indicAste thactw nig Vt4o ,111 be .~i2d
thioreby be proatirvciI. ChMirletm R. Ticehy, TVA'f C (:'lt~t s c ,utrnn'j.~ V

smuwovr'ed Aho prcouoct. site for utructlzroa miiJ fotmnl rfl'P tIhM: worm1f' ,~1
tor the etioval Reglnter.

Pkered om th'3 above, TVA hav~ determined that comitruct .t'n of t~ho pwp..
V:.tts Bar WA.Vte Hleat P~ark As pinnned v~ill not re~sult In tmvinc't to ally ~~
eicher on or eli3ible for the Natioual Regioter. WP~ w~;; yo~ur con '~trcuP'(

with thin detarmlintatioin.

Sin1-vrply,

Maxw~ol1 V. llr.-ýoy

:11'lf~ Of 1(- l

Enc lo stir
bc: Rco-,evet t T.- Al] tn, FO~R ll-r



TENNESSEE DEPARTMENT OF CONSERVATION
tLNMNLSSF. L HISIORICAL COM~K11ION

I I2 FICAJV.IDJ~ AI F, ORIVE, NASHVItLLE.

¼uy7, 10j80

Mr. iMaxwell D. Ramsey
Program Manager
Cultural Resources
Tennessee Valley Authority
Norris , Tennessee 37828

Re: W ~ts Bar Waste Heat Park, W'atL liar Nuclear Plant,
RThea COLUr ty , Tennes see

bear, Nlax:

The tAoLe Historic Preserva Lion Off icojr mJd his staff have rev ir'wd the--
excelleri. report p~repared by Mir. I"Llcntirr Bass and Duanie Lenhardt, GAI Cori-
sul tants , Inc. , Pi tsburg:n P;ýnrv; vari a. We f i nId t ,he report a sat sfCto
lflvestlgiA no rh~c mi r mSýurces in thle Wiast.- Heo t Par'k area i ~f
environi~iental mllpac.L.

Based on the intorrmatiu presenteci in tl:report, -we agree that1- the large' si Le
located during the surveyv (40 kii 64) is, eligible fcr listing in the hiat -on¼Al
Register under Criterion (dl) (3 kFR 1.0)

Since, i. :;stated in YOU'. 'letter- co June 6, 1980, L-he site (40P14164) wilnot be
affected by planned dcvelopn',ent or construction activities, TVA has tho op~t-.irr
of decilaritig that -it is outside thle aroe-a of potenti al environmental iirpart
anid tne 121 nre. will not need to request i do tenimiination of eli gibhili ty under'
36 UIR H 800 However', if there is jl,,y possibility that the,. project '. ihe c
tered such thczt site 4o 14164 may be affected, then it would be prude~nL to
request a deterifination of eligilbility as you pla-Cn to do. We will 'L)( glad to
review and coinjaenl. on twe formal documentation when submitted later.

In any event, we concur with your, opinion that thre project as currently planned
will not affect any properties included in or eligible for inclusion in the
National RerJister of Historic Places.

Thank you for your continued coipc'ration ir this matter.

Sinicereoly,

Herbert L. harper,
Lx1cu Lie H-, i 'C(rii(

HLH:GFF:>J gI


