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SUMMARY AND CONCLUSIONS

This Final Environmental Statement was prepared by the U.S. Atomic
Energy Commission, Directorate of Licensing.

1. This action is administrative.

2. The proposed action is the issuance of a construction permit
to the South Carolina Electric and Gas Company (the Applicant),
Columbia, South Carolina, for the Virgil C. Summer Nuclear
Station, Unit I (the Summer Station), a power reactor located
in Fairfield County, S.C., 26 miles northwest of Columbia,
S.C., and 1 mile east of the Broad River, near Parr, South
Carolina (Docket No. 50-395).

Unit I will employ a pressurized water reactor to produce up
to 2775 megawatts thermal (MWt). A steam turbine-generator
will use this heat to provide 900 MW (net) of electrical power
capacity. A "stretch" power level of 2914 MWt is considered
in the assessments contained in this statement. The exhaust
steam will be cooled and condensed by once-through flow of
water from Monticello Reservoir, a 6800-acre reservoir to be
created by the Applicant for operating a proposed pumped
storage hydroelectric station near the nuclear station.

Although the Summer Station is to be constructed as a closely
related part of the Applicant's pumped storage project, for the
purpose of this statement only the environmental impacts of
construction and operation at the nuclear generating station
are evaluated. At this time, the Federal Power Commission is
conducting an environmental review of the construction and
operation of the Fairfield Pumped Storage Hydrostation
(FPC No. 1894). These two environmental statements, together,
will cover the overall environmental impact of the construction
and operation of the conglomerate.

3. Summary of environmental impacts and adverse and beneficial
effects:

a. Electrical generating capacity will be added which will
support economic growth of the area served by the Applicant.
Jobs will be created during construction and operation of
the Summer Station and economic assistance provided to the
county and communities in taxes paid by the Applicant.
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b. About 200 acres of land (principally softwood forest) will
be reassigned from present use to the construction site of
the Summer Station.

c. About 1850 acres of forest, farmland and urban property will
be used as rights-of-way for the transmission lines.

d. About 530,000 gallons per minute (gpm) will be recirculated
from Monticello Reservoir for condensing turbine exhaust steam.
This water, heated to about 25°F above lake temperature will
produce a shallow thermal plume of about 230 acres having
a temperature greater than 5°F above lake ambient tempera-
ture.

e. A small increase in fogging potential will exist during
operation during the winter months along the shorelines
of Monticello Reservoir.

f. Small quantities of chemical wastes will be discharged to
Monticello Reservoir. Concentrations will be such that no
measurable detrimental effects are anticipated.

g. As much as 33,000 tons of plankton in Monticello Reservoir
could perish each year from passage through the turbine
exhaust steam condenser, but the overall impact is small
because the plankton regenerate quickly.

h. A small quantity of radioactive materials will be discharged
to the environment, resulting in no significant environmental
impacts. The estimated dose to the population projected for
the year 1980 is 15 man-rem/yr.

i. The risk associated with accidental radiation exposure is
very low.

4. The principal alternatives considered:

a. Purchasing power from outside sources

b. Locating the Summer Station at another site

c. Using fossil fuels for .a power station at the same site

d. Employing alternative cooling methods.
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5. Comments on the Draft Environmental Statement were received from
the agencies and organizations listed below and have been con-
sidered in the preparation of the Final Environmental Statement.
Copies of these comments are included as Appendix C and discussed
in Section XII.

Advisory Council on Historic Preservation
Department of Agriculture
Department of Army, Corps of Engineers
Department of Commerce
Department of Health, Education and Welfare
Department of Housing and Urban Development
Department of the Interior
Department of Transportation

Environmental Protection Agency
Governor of the State of South Carolina

6. This statement was made available to the public, to the Council
on Environmental Quality and to other agencies in January 1972.

7. On the basis of the evaluation set forth in this Final Statement
and after weighing the environmental, technical, economic and
other benefits of Virgil C. Summer Nuclear Station Unit I against
environmental costs and considering available alternatives, it
is concluded that the action called for under NEPA and Appendix D
to 10 CFR Part 50 is the issuance of a construction permit for the
facility subject to the following conditions for protection of
the environment:

a) The Applicant will perform preoperational measurements of
the physical, chemical and biological parameters of the
environment to establish baseline conditions upon which
possible adverse effects of the station can beevaluated.

b) The Applicant will submit to the Staff a proposed plan for

an operational environmental monitoring program. Staff
approval of this plan will be obtained prior to the granting
of an operating license.

c) The Applicant shall select, design and construct the trans-
mission lines in accordance with appropriate federal guidelines.

d) The Applicant shall use appropriate federal and state guide-
lines and regulations in.matters concerning sanitation in
recreational areas to be constructed as part of this project.
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e) The objective of the station design shall be such that the
release of radioiodines to the environment is controlled so
that the Staff's projected annual exposure to the 2-gram
thyroid organ of a child will not exceed 5 millirems.

8. As stated earlier, the construction and operation of the
proposed Virgil C. Summer Nuclear Station Unit I is a closely
related action to the construction and operation of the proposed
Fairfield pumped storage hydro plant in that the nuclear facility
will use the upper impoundment of the hydroelectric plant as
a source of cooling water. The proposed impoundment, which
will become known as Monticello Reservoir, has, therefore, a
dual purpose. Since the Fairfield pumped storage hydroelectric
plant will require licensing and environmental review by the
Federal Power Commission, the Atomic Energy Commission in its
environmental review has assumed the existence of the
Monticello Reservoir. This Statement, therefore, evaluates
the discharge of heat and of chemical and radioactive effluents
to the Reservoir as a consequence of the operation of Summer
Station, but does not consider the environmental factors asso-
ciated with its initial construction or which are a direct conse-
quence 6f its operation as an upper impoundment of a pumped
storage hydroelectric plant.

The Applicant has indicated that if for any reason he should
at a later date elect not to complete the Fairfield project as
presently described, he would still plan to construct the Summer
Station at the proposed site, but would employ a different method
of cooling in the absence of Monticello Reservoir. If this were
to occur, the Atomic Energy Commission would require the Applicant
to amend its Environmental Report to include the new method of
cooling the Summer Station. The Staff would then conduct such
evaluation as required at that point in time.
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process, the "Draft 1nvironmental Statement" is given the same
public notice and distribution as the "Applicants Environ-

mental Report - Construction Permit Stage". These two
documents then foru. the basis of evidence for a public

evidentary hearing on the licensing action. Any party
to the hearing may offer other evidence on the environmental
aspects of the proposed action as is appropriate. A construc-
tion permit for a nuclear plant cannot be issued until these
items of evidence have received public consideration.

This document, the text of which follows, is the U. S. Atomic
Energy Commission's "Draft Environmental Statement" on the
Virgil C. Summer Nuclear Station Unit I, proposed by the
South Carolina Electric and Gas Company, and is AEC Docket No.

50-395.

This Statement is based in part on information available in the
Applicant's Environmental Report submitted June 30, 1971, with

a request for a construction permit for Unit I of the Virgil C.
Summer Nuclear Station Supplement 1, January 25, 1972, Supple-
ment 2, May 31, 1972 and Supplement 3, June 19, 1972. Informa-

tion in the Applicant's Preliminary Safety Analysis Report
with Amendments 1-10, and in his Environmental Report on the
Parr Hydroelectric Project (FPC No. 1894) filed in September

1971, was also used. Copies of these documents are available
in the AEC Public Document Room, 1717 H Street, N. W., Washington,
D. C. 20006, and in the Office of the Governor, State Planning

and Grants Division, Wade Hampton Office Building, State of
South Carolina, Columbia, S. C. Copies of the Environmental
Report and Supplements have also been placed in the Fairfield
County Library, Winnsboro, S. C., and at the Central Midlands
Regional Planning Council, Columbia, S. C.

Although the Summer Station is to be constructed as a closely-

related part of the pumped storage hydroelectric station project,
for the purpose of this statement, only the environmental impacts

of constructing and operating the nuclear generating station are
evaluated. The Applicant elected to consider the environmental
impact of both the hydroelectric station and the nuclear station

in his Environmental Report in his application for construction
and operation of Fairfield Pumped Storage i1ydrostation (FPC No. 1894)

to the Federal Power Commission, who will make the required evalua-
tion of environmental impacts and recommendations with respect to
that application.
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FOREWORD

The National Environmental Policy Act (NEPA) of 19691 states
that it is the continuing responsibility of the Federal Govern-
ment to use all practicable means, consistent with other essen-

tial considerations of national policy, to improve and coordinate
Federal plans, functions, programs, and resources to the end that
the Nation may:

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

Assure for all Americans safe, healthful, productive,
and aesthetically and culturally pleasing surroundings.

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

Preserve important historic, cultural, and natural aspects

of our national heritage, and maintain, wherever possible,
an environment which supports diversity and variety of
individual choice.

Achieve a balance between population and resource use which
will permit high standards of living and a wide sharing of
life's amenities.

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

Further, with respect to major Federal actions such as nuclear
power plant licensing, Section 102 (2) C of the NEPA calls for
preparation of a detailed statement on:

(i) The environmental impact of the proposed actions,

(ii) any adverse environmental effects which cannot be avoided

should the proposal be implemented,

(iii) alternatives to the proposed action,
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(iv) the relationship between local short-term uses of
man's environment and the maintenance and enhance-
ment of long-term productivity, and

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

This policy is implemented for nuclear power plant licensing
according to the procedures specified in 10 CFR 50, Appendix D
as revised.2 In summary, Appendix D requires the applicant
for a nuclear plant to prepare an "Applicant's Environmental
Report - Construction Permit Stage" in which the above five

listed topics are discussed. In keeping with the policy of
the AEC to encourage and promote participation of the public
in the reactor licensing process, the Environmental Report is
announced in the Federal Register, and copies are available
for inspection at the AEC Public Document Room,. 1717 H Street,
N. W., Washington, D. C., and at a designated public building
in the vicinity of the proposed reactor site.

Appendix D further requires that the AEC regulatory staff analyze
the Environmental Report and prepare from it and other sources
of public information a "Draft Environmental Statement". In

addition to an evaluation of the subject matter of the applicant's
Environmental Report, the Commission's Environmental Statement
includes a cost-benefit analysis, and an analysis of appropriate
alternatives to the proposed licensing action.

The cost-benefit analysis "considers and balances the environ-
mental effects of the facility and the alternatives available
for reducing or avoiding adverse environmental effects as well

as the environmental, economic, technical, and other benefits
of the facility".3

The analysis of appropriate alternatives will consider "alterna-
tives to the proposed licensing action which would alter the
environmental impact and the cost-benefit balance". 3

Again, in keeping with the policy of the AEC to encourage and

promote participation of the public in the reactor licensing
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I. INTRODUCTION

The South Carolina Electric and Gas Company plans to build and operate

a nuclear power plant to be known as the Virgil C. Summer Nuclear
Station. Summer Station will be located in a low population region
about 26 miles NNW of Columbia, South Carolina. The Site is about
midway between Newberry, to the west, the county seat of Newberry
County, and Winnsboro, to the east, the county seat of Fairfield
County. The distance from the Site to each of these communities
is about 14 airline miles. The immediate Station site will consist
of 200 acres of land which will be brought to grade by leveling the
crest of a prominent hill from near 500 ft Mean Sea Level (MSL) elevation
to about 435 ft MSL. The hill is one of many in this region which form
small valleys generally running north and south. The Site and the
area to be converted to a pumped storage reservoir can be classed
dominantly as forested land with some grazing and marginal agricul-
tural acreage. Most of the people in the vicinity reside in villages
located generally at highway intersections.

The Virgil C. Summer Nuclear Station Unit I will generate about
950 MWe and deliver about 900 MWe to the Applicant's power network
with a 2775 MWe pressurized water reactor (PWR). The Station is
to be constructed as an integral part of a power complex which includes
the Fairfield Pumped Storage Hydroelectric Station, a plant of 480 MWe.
Monticello Reservoir, with an area of about 6800 acres, will be formed by
damming the drainage area of Frees Creek, and provide the reservoir for
the hydroelectric station and cooling-water for the Summer Station.

A. SITE SELECTION

The selection of a site for construction of an electricity generating
station depends upon many factors. The generating capacity of the
power plant is a prime factor. The rapid increase in power demand
and the advancement of technology make large units feasible with
resultant economies of scale. These large power plants place unusual
demands on prospective plant sites. Power plants that use coal or
fuel oil must be easily accessible to rail or water transportation
for conveying very large tonnages of fuel. In addition, large volumes
of water for the dissipation of the excess heat inherent in the
steam-electric cycle are needed by fossil-fueled and nuclear power

plants.



i-2

The site must also be one which is compatible with land use in the
surrounding area both currently and in the future. Other considerations
include ready accessibility to the substations and to customers to
be served in the area with avoidance of excessive transmission networks
and resulting transmission line losses.

The Applicant began a study in 1967 which identified three areas near
the major load centers of Columbia and Charleston where electrical
generation facilities would be required in future years. The Parr area
was one of these, although the other sites were considered more suitable
for fossil-fueled plants. Of possible sites in this general vicinity,
the site selected for the Summer Station was found to have unique
advantages, particularly when the anticipated requirements for peaking
power were taken into account. Peaking power from the impoundment of
Monticello Reservoir and the construction of the Fairfield Pumped Storage
Hydrostation could be economically feasible if the Summer Station could
be located nearby to provide the pumping power for off-peak pumping
of water from the existing, but enlarged Parr Reservoir to Monticello
Reservoir. None of the other sites considered had the overall
advantages offered by the site selected, which appeared to have
all requisites. Although located in a rural area of the State of
South Carolina, it nevertheless, is well within the area served by
the Applicant and can be readily interconnected to other utility
company transmission grids in Georgia and South Carolina. One
factor that influenced the Applicant's selection of the Site was
the nearness of a fossil steam plant (Parr Steam Plant) and a
hydroelectric plant (Parr Dam Hydrostation) both owned by the
Applicant.

A dominant factor in selecting the Site was the cooling reservoir which
is to be created by impounding Monticello Reservoir for the Fairfield
Pumped Storage Hydrostation. The impoundment will be large enough to
provide cooling for the Summer Station and possibly large enough for
additional power stations (nuclear, fossil or combination). Other
factors favoring the Site are the ready access to rail and highway
transportation. The Southern Railway follows along the east shore of
the Broad River and passes within about one mile west of the Station.
U.S. Interstate Highway 26 and an extensive network of state and
secondary highways provide almost immediate access to the Site.

B. APPLICATIONS AND APPROVALS

Table 1 lists the agencies to which the Applicant has applied for
required permissions and those with which he plans future contacts
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for licenses and approvals. The application date, nature of agree-
ment And data approval received are also shown.



TABLE 1

AGENCY APPLICATIONS, CONTACTS, RESULTING AGREEMENTS AND APPROVALS

Date Contacted
Or Application

Nature of Agreement, Notification
Or Other Communication

Date
ApprovedGovernment Body or Agency

FEDERAL

Atomic Energy Commission

Federal Power Commission

June 30, 1971

December 1971

Application filed for construction
permit. Application for Operating
License, Nuclear Station Operating
Personnel Licenses

Application filed for construction
of Parr Hydroelectric Project FPC
Project No. 1894 (Fairfield Pumped
Storage Facility)

U.S. Department of Agri-
culture

United States Forest
Service

U.S. Soil Conservation
Service

U.S. Deparment of the
Interior

U.S. Geological Survey,
Water Resources Division

U.S. Fish and Wildlife
Service

U.S. Southwestern Parks
Recreation Service

U.S. Bureau of Recreation



TABLE 1 (Continued)

Date Contacted
Or Application

Nature of Agreement, Notification
Or Other CommunicationGovernment Body or Agency

Date
Approved

U.S. Department of Com-
merce

U.S. Weather Bureau

U.S. Environmental Pro-

tection Agency

U.S. Army Corps of Engineers

Federal Aviation Agency

STATE OF SOUTH CAROLINA

a. Refuse discharge permit
b. Intake and Discharge Structure

Permit
c. Dredging of River

Permit for any structure over
200 ft tall

Ll

Highway Department Permits for oversize, overweight
and overlength loads. Permits for
entrance roads to state highway
systems.

Wildlife Resources Depart-
ment

Department of Parks, Recrea-
tion and Tourism

State Development Board,
Geology Department

Water Resources Commission



TABLE 1 (Continued)

Date Contacted
Or Application

Nature of Agreement, Notification
Or Other Communication

Date
ApprovedGovernment Body or Agency

STATE OF SOUTH CAROLINA (Cont'd)

Public Services Commission

Pollution. Control Authority

State Board of Health

Aeronautics Commission

COUNTY AND OTHER LOCAL AGENCIES

Certification of Public Convenience
and necessity for the Summer Nuclear
Station and Associated transmission
lines

Water Section: (a) letter of Water
Quality Certification, (b) Effluent
Discharge Permit, (c) Sewage Disposal
Permit, (d) Industrial Waste Permit.
Air Section: Permit for heating boiler
and diesel generator emissions

Permit for radioactive sources used
during construction.

Ia
0'

Fairfield County Auditor's
Office Building Permit for Construction of

Major Structures
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II. THE SITE

A. GENERAL

The Summer Station will be located in Fairfield County, South
Carolina, about 26 miles northwest of Columbia. The Station
is regarded by the Applicant as an inseparable part of a power
generating complex which includes the Fairfield Pumped Storage
Hydrostation. Monticello Reservoir, a 7-mile long lake, formed
as part of the Fairfield Pumped. Storage Hydrostation, will pro-
vide the cooling water for the Summer Station, which will be
located adjacent to Monticello Reservoir. The regional location
is shown in Figure 1. A conceptual overview of the finished
Station and the adjacent Fairfield Facility is shown in Figure 2.

B. LOCATION GEOGRAPHY

The Site in relationship to local communities, highways and other
geographical features is shown in Figures 3 and 4. The Broad River,
about 1-1/4 miles west of the Site runs generally northwest to
southeast and is the most prominent hydrological feature in the
vicinity. This reach of the river is known as Parr Reservoir
since the Parr Dam, a run of the river dam constructed in 1914,
impounds water for a 15 MW hydroelectric plant. The Parr Dam,
shown in Figure 2, is a low concrete structure about 2000 ft long.
Within a short distance of the east end of Parr Dam is the decom-
missioned Carolinas-Virginia Tube Reactor (CVTR). Frees Creek,
which drains a 10,000-acre watershed which will be the site of the
pumped storage reservoir, empties into Parr Reservoir about a. mile
from the Site. Further west beyond the Broad River is forested, rural,
rolling land, intersected by streams draining into Parr Reservoir.

The Applicant has acquired, has options, or is in the process of
acquiring the Site proper, comprising about 200 acres and the 6800
acres to be inundated by the pumped storage reservoir, Monticello
Reservoir. The Station site will be prepared by excavating and
leveling a prominent hill on the south end of what will become
Monticello Reservoir. The existing 1850 acre Parr Reservoir will
be enlarged by about 2500 acres by raising Parr dam 9 ft. Including
the land needed for Monticello Reservoir and the land to be impounded
additionally in Parr Reservoir, the Applicant will either acquire
ownership or have control over about 11,000 acres.
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FIGURE 4. SITE VICINITY MAP
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C. REGIONAL DEMOGRAPHY AND LAND USE

The immediate vicinity is a sparsely populated rural area which
consists mostly of forested lands and pasture. Eight people
currently reside within the proposed approximately 1-mile exclusion
area around the reactor. The nearest incorporated community is
Peak, located 4 miles south of the Site with 87 inhabitants.
Jenkinsville, an unincorporated village, with an estimated popu-
lation of less than 50 people, lies about 3 miles southeast of the
Site. Jenkinsville School is about 2-1/4 miles east of the Site
and is the only school within five miles. There are two other
schools within 7 miles of the Site. There are 12 small churches
within a five mile radius. There are no hospitals nor other major
facilities for public use located within the five-mile radius.
Cumulative population within a radius of 10 miles according to the
1970 census is shown in Table 2.1 Figure 5 shows cumulative
populations within 50 miles in 8 sectors taken with the Site as
the center. The 1970 population and the projected 2010 population
are shown. The Low Population Zone is taken to be a radius of
3 miles. (The exclusion area and the Low Population Zone are
shown in Figure 2.)

TABLE 2

POPULATION DENSITY (1970) SURROUNDING REACTOR SITE

Radius Population Population
(Miles. From Cumulative Density

Summer Station) Total (People/mile 2 )

1 8 2.5
2 144 11.5
3 365 12.9
4 738 14.7
5 1,211 15.4

10 6,350 20.2

There are no airports within 10 miles of the Summer Station site.
In the 20 mile annulus beyond the 10-mile radius there are five
civilian airports. These are Oxner Airport, 19 miles northwest;
Winnsboro Airport, 15 miles northeast (being relocated); Newberry
Airport, 17 miles to the west; and Columbia Metropolitan Airport,
26 miles to the Southeast; and Owens Airport, 28 miles southeast.
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Columbia Metropolitan Airport has by far the greatest air
traffic of the five. McEntire Air National Guard Base is located
39 miles southeast of the Site, and Shaw Air Force Base is located
53 miles southeast of the Site.

There are no commercial flight routes within ten miles of the Site.

Populations of unincorporated communities which have 1000 or more
inhabitants and all incorporated communities within a 30-mile radius
of the Site are shown in Table 3.

Although the area within 10 miles of the Site has fewer than 6500
inhabitants, there are 14 cities within 50 miles of the Station with
more than 5000 people. These cities are identified on Figure 6.
The largest nearby city is the state capital, Columbia, located
26 miles southeast of the Site and having 113,000 inhabitants.

The current productive uses of the land in the region are principally
forestry and pasture (Figure 7). The existing land use in the
vicinity of the Station is about 80% forested, 13% agricultural,
3% urban and suburban, and the remaining 4% in other use. The con-
struction of the Summer Station is not expected to significantly
affect this usage. The Summer Station and its adjacent substation
will occupy about 200 acres of excavated, graded land. In addition,
improved access roads, transmission lines, and a rail spur will be
required. Land use patterns are not expected to change significantly
during the life of the reactor. Fairfield County, which had a popu-
lation decrease of 3% between 1960 and 1970, has an urban population
of 17% and a rural population of 83%. The adjacent Newberry County
is also primarily rural and had a slight decrease in population
between 1960 and 1970. The land use in Newberry and Fairfield Counties
is summarized in Table 4 which shows a decrease in agricultural land
and a corresponding increase in forest land. The land use pattern in
the 12-county region surrounding the Summer reactor site is shown
in Table 5 (see also Figure 7).

No long-range county-wide or regional land use programs have been
developed which include the Site vicinity. The U.S. Forest Service
has some long-range plans for development of recreation in their
Broad River management area.3 The construction of the Summer Station
should have no significant impact on the U.S. Forest Service plans.
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TABLE 3

1970 POPULATION OF ALL UNINCORPORATED COMMUNITIES
WHICH HAVE 1000 OR MORE INHABITANTS AND ALL

INCORPORATED COMMUNITIES WITHIN A 30-MILE RADIUS OF THE SITE 2

DISTANCE FROM
COMMUNITY POPULATION SITE IN MILES DIRECTION

Peak 87 4 S
Pomaria 264 6 W
Little Mountain 240 9 SW
Chapin 342 9 S
South Congaree 1,434 29 S
Summit 130 26 °S
Gilbert 186 26 S
Leesville 1,907 28 S
Lexington 969 22 S
Batesburg 4,036 30 SW
Prosperity 762 14 SW
Newberry 9,218 17 W
Silverstreet 156 22 W
Joanna 1,631 30 W
Whitmire 2,226 22 NW
Winnsboro 2,312 15 E
Ridgeway 437 22 E
Irmo 517 16 SE
Columbia 113,542 26 SE
West Columbia 7,838 26 SE
Pineridge 633 29 SE
Cayce 9,967 27 SE
Springdale 2,638 27 SE
Arcadia Lakes 741 28 SE
Ardincaple 726 28 SE
Boyden Arbor 416 27 SE
Forest Acres 6,808 27 SE
Forest Lake 39 27 SE
Carlisle 670 22 N
Baldwin-Argon Mills 1,042 29 N
Chester 7,045 29 N
Eureka 1,524 29 N
Winnsboro 3,411 15 NE
Great Falls 2,727 30 NE



50 MILES

CITIES WITH OVER 5000 POPULATION WITHIN 50 MILESFIGURE 6.
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TABLE 4

LAND USE IN VICINITY(a)5

Land Use

Federal Land

Urban and Built-Up

Cropland

Pasture

Agricultural
(Cropland Plus
Pasture)

Forest Land

Other Land

19 58

2.7

1.3

11.2

7.5

18.7

75.7

1.7

Fairfield

1967

2.7

2.8

6.0

7.1

13.1

80.0

0.9

County
Change

1958-1967

0

+1.5

-5.2

-0.4

-5.6

+4.5

-0.8

1958

13.6

4.4

19.8

4.3

24.1

55.1

2.5

Newberry

1967

13.6

4.5

12.4

8.8

21.2

58.3

2.1

County
Change

1958-1967

0

+0.1

-7.4

+4.5

-2.9

+3.2

-0.4

Two-County Averages
Change

1967 1958-1967

8.2 0

3.6 +0.8

9.2 -6.3

7.9 +2.0

17.1

69.1

1.5

-4.3

+3.8

-0.6

(a) The area within 10 miles of the Site is principally located within two counties: about

two-thirds in Fairfield County, one-third in Newberry County.



TABLE 5

LAND USE IN REGION (a) 5

Greenwood
Total County Land

(Acres)

Chester Fairfield

374,000 447,000

Kershaw Lancaster Laurens

449,000

Average

12-County
Are a286,000 503,000 323,00

Federal Land (%) 1958 3.2 2.7 3.5 0 0 4.5 3.9
1967 3.2 2.7 3.5 0 0 4.5 3.9

% Change 0

Urban and Sub- 1958 4.3 1.3 5.2 2.1 2.3 3.9 4.2
urban (%) 1967 4.2 2.8 6.3 2.9 9.3 5.4 6.4

% Change +2.2

Cropland (%) 1958 15.2 11.2 17.9 19.1 16.9 24.2 18.4
1967 13.0 6.0 11.2 13.0 10.0 15.0 13.1

% Change -5.3

Pasture (%) 1958 12.1 7.5 10.8 2.0 5.4 9.4 7.2
1967 11.2 7.1 14.1 3.2 6.6 11.1 8.9

% Change +1.7

Agricultural 1958 17.6 18.7 28.7 21.1 25.3 23.6 24.2
(Cropland plus 1967 24.2 13.1 25.3 16.2 16.6 26.1 22.0
Pasture) (%) % Change -2.2

Forest (%) 1958 61.7 75.5 60.0 72.8 66.9 54.7 61.3
1967 66.6 80.0 65.0 79.5 69.3 61.2 64.2

% Change -2.9

Other Land (%) 1958 3.5 1.7 2.1 3.9 7.4 3.1 3.6
1967 1.8 0.9 1.4 2.9 3.7 2.4 2.2

% Change -1.4



TABLE 5 (Continued)

Lexington Newberry Richland Saluda Union York

Total County Land
(Acres)

Average
12-County

Area455,040 405,120 479,000 283,000 330,000 438,000

Federal Land (%) 1958 0 13.6 11.5 1.4 17.0 0.7 3.9
1967 0 13.6 11.5 1.7 17.0 0.7 3.9

% Change 0

Urban and Built- 1958 6.9 4.4 10.2 0.8 2.7 6.0 4.2

Up (%) 1967 10.5 4.5 17.6- 1.2 3.2 .9.2 6.4
% Change +2.2

Cropland (%) 1958 22.6 19.8 15.6 25.2 12.0 21.2 18.4

1967 21.1 12.4 13.1 19.5 7.6 15.3 13.1
% Change -5.3

Pasture (%) 1958 2.7 4.3 3.5 11.8 6.5 10.4 7.2

1967 3.5 8.8 2.9 17.3 9.4 11.8 8.9
% Change +1.7

Agricultural 1958 25.3 24.1 19.1 37.0 18.5 31.6 24.2

(Cropland plus 1967 24.6 21.2 16.0 36.8 17.0 27.1 22.0

pasture) (%M % Change -2.2

Forest (%) 1958 64.3 55.1 56.1 57.6 55.6 55.7 61.3
1967 61.8 58.3 52.7 57.0 61.2 58.0 64.2

% Change +2.9

Other Land (%) 1958 2.8 2.5 2.7 2.8 6.1 4.8 3.6

1967 2.4 2.1 0.7 2.8 1.5 3.5 2.2
% Change -1.4

H
H

H

(a) The area within 50 miles
this Table.

of the Site takes in all or parts of the twelve counties listed in
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Fairfield and Newberry Counties have at present no zoning regulations
controlling the land use in the Site vicinity.

Other than a small plastics processing plant in Jenkinsville, there
are no industrial facilities in the Site vicinity. Local residents
find employment in industries located in the Columbia area, 26 miles
southeast, and in Winnsboro, 15 miles northeast. Forestry is the
principal industry of commercial importance; softwood and hardwood
products are produced. In 1970, 375 persons were employed in the
lumber and wood products industry in Fairfield County. This represents
about 10% of the total industrial employment in the county. 4  The
Summer Station will be located near the existing conventional fossil
fuel, gas turbine and hydroelectric generating facilities at Parr.
Parr is also the site of the decommissioned CVTR.

Although there are a number of parks and recreational areas in the
general region, within 10 miles of the Site, the only significant
public land available for recreational use is the Enoree Division
of the Sumter National Forest. This tract begins about 6 miles north-
west of the Site. These areas provide recreational activities including
picnicking, hiking, hunting, boating and fishing. The Broad River
Scenic Area near the Union County line and Molly's Rock Recreation
Area off U.S. Highway 176 offer public access to the general area
where hunting is a major recreation. In 1970, over 35,000 deer,
4,500 turkey and 24,000 small game hunter days were spent in the
Enoree Division of the Sumter National Forest. There is fishing in
the Broad River area.

D. HISTORIC SIGNIFICANCE

Three historic sites in the vicinity of Summer Station are listed
in the National Register of Historic Places. These are described in
Section XII. The Applicant discussed historic resources of this
general area with members of state and local historical societies.
None were disclosed in these interviews. Dr. Robert L. Stephenson,
State Archaeologist, indicated there are four recorded archaeological
sites within or near the boundary of the Site and the area required
for Monticello Reservoir impoundment. Dr. Stephenson recommended
that two of the sites be excavated and that prior to construction a
detailed survey be made to discover if additional sites exist. The
Applicant will support and finance such a survey to be conducted by
the University of South Carolina Institute of Archaeology and
Anthropology. Several graves will be covered by the water impounded
in Monticello Reservoir. Remains in these graves will be removed
and re-interred in a manner in accord with the social mores of the
community.6
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E. ENVIRONTENTAL FEATURES

1. General Terrain Characteristics

The Summer Station site is located in a region characterized by
gently to steeply rolling forested hills. The lowest relief
corresponds to river level at an elevation around 260 ft MSL.
The highest hills rise to slightly above 500 ft MSL. Valleys
between hills are generally well-drained and mature. The hills
themselves exhibit various slopes with narrow to broad ridge tops.

The perspective one gains by standing on a high hill and looking
toward the horizon is an undulating series of crests and troughs
as far as eye can see in all directions. Few level areas occur
which are flat enough to permit cultivation of intertilled crops.

The surface topography is overlain with 5 to 10 ft of soil consisting
of red to reddish-brown clayey and silty soils containing variable
quantities of sand. These soils are underlain by yellow to reddish-
brown micaeous sandy silt and/or silty sand which grades increasingly
dense and sandy with depth. The thickness of soil ranges from about
40 to 95 ft. Weathering of rocks generally extends to depths of
from 40 to 120 ft. The soils are readily eroded, and under cultiva-
tion, have been subject to serious losses. The soils are of only
moderate to low fertility and seem likely to be less fertile after
clearing or cropping due to greatly increased erosion and leaching.

2. Geology
7

Intensive geologic field studies were conducted within 10 miles of
the Site by consultants for the Applicant. Samples were tested from
many cores which permitted reasonably detailed description of the
underlying formations to depths as low as 180 ft MSL.

South Carolina lies principally within two major geologic provinces:
the Piedmont Province, underlain by a complex sequence of deformed
crystalline rocks and the Coastal Plain Province, underlain by
younger, relatively undeformed sediments. The Summer Station site
is located in the Piedmont Province. The Site overlies complex
zones of igneous, metamorphic, and migmatitic rock types. The
Piedmont Province is underlain by at least 15,000 ft of a deformed
and metamorphosed sequence of sedimentary rocks. Near the eastern
edge of the Piedmont a thick sequence of metamorphosed shales, silts
and volcanic rocks crop out in the Carolina State belt. Most



11-17

metamorphosed rocks presently exposed in the Piedmont were originally
deposited as a thick sequence of shale, siltstone and volcanic tuff
between 250 and 600 million years ago. In most places in the
Piedmont, a mantle of residual soil covers bedrock and relic
structural features. Foliation, joining and cleavage sometimes
are recognizable in the residual soil. Fossils are exceedingly
rare.

Relatively few major faults have been recognized in the Piedmont
of South Carolina, although farther to the west extensive faulting
is known to occur. Three significant faults have been identified
in South Carolina. Field evidence suggests a fault in the Parr
area, approximately 3 miles southwest of the Site, but if a fault
actually exists, it is hypothesized that the fault is older than
200 million years and entirely inactive. No additional evidence of
faulting was found within the general Site area, and it was concluded
that there were no geologic features at or near the Site which
would preclude its use for construction and operation of the Summer
Station.

3. Surface Water

a. Streams

(1) Hydrologic Description

The region surrounding the Site is characterized by a network of small
tributaries and a few substantial rivers draining the rolling, low-
profile terrain into the Broad River. Available data indicate that
the run-off is about 17 in. annually.

The Broad River, the principal hydrologic feature in the vicinity
of the Site, drains an extensive basin above the Site of about
4500 square miles formed between two southeast-northwest trending
ridges stretching from Columbia, South Carolina to the headwaters
about 100 miles northeast in North Carolina. 8 The average annual
run-off is 4.3 million acre-ft. Many streams and creeks carry
run-off and groundwater drainage into this water course. Important
rivers draining into the Broad River basin include the Enoree, the
Tyger and the Pacolet. The Broad River joins the Saluda forming
the Congaree River near Columbia, South Carolina. The river is not
attractive for recreationaluse due to the fact that it is very

turbid, generally shallow, and has many rapids. There is no
commercial navigation. At Columbia, approximately 26 miles down-
stream from the Site, the water is a source of municipal and
industrial supply.
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In the vicinity of the Summer Station, the Broad River is about
2000 ft wide and quite shallow, ranging from a few feet to around
15 ft. Many islands appear during normal flow. The shallow depth
in this region is the result of silting behind the Parr Dam (see
Figure 1). The river flow in the vicinity of Parr Dam will average
6,100 cfs with a wide range between floods and low water and is
essentially unregulated except during operations of the river hydro-
electric projects such as at Parr and Neal shoals, which will modify
river flow. The record flood was 228,000 cfs on October 3, 1929
(recorded at the'Richtex Station, 7 miles downstream from Parr Dam
and about 11 miles from Summer Station) and minimum instantaneous
flow (also recorded at Richtex) was 105 cfs. The lowest recorded
daily average flow was 149 cfs. Low flow frequency and duration of
flow is shown in Figure 8.9 The daily cycle of operation of the
Fairfield Pumped Storage Hydrostation will transfer about 29,000
acre-ft/day of water between Monticello Reservoir and Parr Reservoir
and back. The daytime drawdown will last about 8 hours and the
nighttime pump-up about 10 hours, leaving a 6-hr slack time daily.

Upon completion of the Fairfield Pumped Storage Hydrostation, the
water level in Parr Reservoir will have been raised 10 ft by increas-
ing the dam height at the Parr hydrostation, thus fluctuating the
reservoir level by approximately this amount each day. As a con-
dition for enlarging the Parr Reservoir, the Applicant has agreed
to maintain a flow of at least the minimum daily average of 149 cfs
past the dam.

(2) River Water Quality

The Broad River is frequently sampled for chemical quality at the
Richtex gaging station. Chemical analyses indicate that the water
is low in dissolved solids, 30-60 ppm, and there is little variability
in chemical characteristics with discharge rate. The water is quite
turbid, however, due to suspended sediments. Other than for the
turbidity, the water of Parr Reservoir is of good quality and generally
considered free of pollution. Field measurements of pH normally
range between 7 and 8. Dissolved oxygen is high, usually near
saturation and water temperatures range from the low 40's (OF) in the
winter to the low 80's (OF) in the summer. Marked variations in
temperatureand dissolved oxygen normally occur between surface and
bottom water, but oxygen values are normally adequate to support
aquatic life. Water quality measurements made at three locations
upstream from Parr Dam are shown in Table 6. Because communities
and industries dispose of water into the river's tributaries upstream
from the Site, some change of water chemical quality could occur in
the future.
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TABLE 610

WATER QUALITY MEASUREMENTS, PARR RESERVOIR, MARCH 1971

(mg/liter)
Transect Transect Tran

Tests 
B(a) D(c ) C_ _

Total Dissolved Solids, @ 105'C 47 45 45
Total Hardness, as CaCO3 42 42 42
Calcium Hardness, as CaCO3  24 30 18
Magnesium Hardness, as CaCO3  18 12 24
Calcium, as Ca 9.6 12 7.2
Magnesium, as Mg 4.4 2.9 5.8
Alkalinity (Phelolphthalein), as

CaCO3  0 0 0
Alkalinity (Total), as CaCO 3  36 36 36
Carbonate Alkalinity, as CaC03 0 0 0
Bicarbonate Alkalinity, as

CaCO 3  36 36 36
Hydroxides, as OH 0 0 0
Carbon Dioxide, as CO2  - 18 54
Carbonates, as CO3  0 0 0
Bicarbonates, as HCO3 44 44 44
Chlorides, as Cl 0 0 0
Iron, as Fe 5.5 4.8 4.5
Manganese, as Mn. 0 0 0
Sulfate, as SO4 1 1 1
Fluorides, as F 0 0 0
Silica, as Si0 2  10 11 11
Copper, as Cu 0 0 0
Phosphate (Total), as PO4 1.5 1.2 1.2
Color, Standard Platinum Cobalt

Scale 45 40 40
Odor 0 0 0
pH (Laboratory) 4.8 6.6 6.1
Turbidity, Silica Scale 500 360 400
Total Nitrogen 2.73 2.50 2.57
Ammonia Nitrogen 1.00 0.82 0.82
Organic Nitrogen 1.73 1.68 1.75
NO3 + NO2 - Nitrogen 0.30 0.28 0.26
NO2 - Nitrogen 0.10 0.05 0.05
NO 3 - Nitrogen 0.20 0.23 0.21
Total Phosphorus (PO4-P) 0.27 0.27 0.25
Ortho Phosphorus (PO4-P) 0.21 0.20 0.21
Total P - Filtered - - -

Ortho P - Filtered - - -

COD 15 21 21

(a) Transect B: Frees Creek near inlet to Parr Reservoir
(b) Transect C:. Near Parr Dam (Upstream)
(c) Transect D: Cannon Creek inlet to Parr Reservoir
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b. Monticello Reservoir

(1) Hydrologic Description

Monticello Reservoir will be formed in the Frees Creek Valley by pumping
water from Parr Reservoir as soon as the impoundment dams are completed
and the first pump-turbine units are installed in the Fairfield power
house. The impoundment will have a surface area of about 6800 acres
and will extend north of the Station site for about 7 miles. The
average depth will be 57 ft and the deepest parts will be about 100
ft. During planned operations, a daily drawdown in the impoundment
of about 4 ft will be normal (about 29,000 acre-ft). The design level
of the impoundment, 425 MSL, will be reached each day by pumping water
back from Parr Reservoir. The impoundment, without the nuclear Station,
may be expected to have a surface evaporation rate typical of lakes
in the region of 31 in./yr. After initial filling, only the evaporation
losses and seepage to groundwater would have to be made up from the
Broad River.

Figure 9 shows the flow and volume relationships between Monticello
Reservoir, the Summer Station, and the environs. As can be seen from
this illustration, Monticello Reservoir is quite a bit larger than Parr
Reservoir and the daily circulation through the Summer Station-is a
small fraction of the Monticello Reservoir volume.

(2) Water Quality

Dissolved solids in Monticello Reservoir are anticipated to be the
same as in Parr Reservoir (Table 6), although turbidity of water
may vary somewhat from that of water in Parr Reservoir. A slight
increase is anticipated from erosion on the shoreline; an offsetting
effect will be the sedimentation of coarse particles. The Applicant
has studied the question of silting in Monticello Reservoir and con-
cludes that under pessimistic assumptions, silting will not be signi-
ficant over the lifetime of the Station. 1 1  The analysis made by the
Applicant in response to an inquiry regarding silting by the Staff,
has been studied by a consultant to the Staff. The consultant concurs
with the conclusion that silting should not be a problem.

After the lake has been formed and the early effects of leaching
inundated soils and residual debris are dissipated, the daily
pumping-generating cycle will cause the chemical makeup of the
water to be essentially that of the Broad River. A possible
exception might be the dissolved oxygen content. Depending upon
the stratification and mixing patterns, some stagnation and oxygen
depletion at lower depths in Monticello Reservoir could occur. The
drawdown through the Fairfield Pumped Storage Hydrostation is
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from 10 ft below the normal lake surface, hence, permitting

oxygen renewal with water from Parr reservoir which is essentially
saturated with oxygen.

4. Groundwater
1 2

Groundwater in the region occurs in two types of formations: (1)

jointed and fractured crystalline bedrock and (2) the lower zones
in the residual soil overburden. Recharge to these formations is
by infiltration of precipitation falling in the upland areas. Some
of the water infiltrating the surface soils evaporates, transpires
from plants, or re-emerges at the surface downslope at short dis-
tances from points of infiltration. A small portion of the water
percolates to perched water zones in the lower soils and into the

water table in the underlying jointed bedrock.

The groundwater table, in general follows the land surface but with

more subdued relief. Groundwater discharges as visible seeps and
springs and/or percolates through the ground into creeks and streams.
Some groundwater is discharged via wells, but the amount pumped is
very small because the formations generally are not pervious enough

to sustain well yields greater than 5 to 10 gpm. Construction and
operation of the Summer Station should not affect local use of
groundwater.

The overburdened soils release water slowly to the lower, more pervious
units. As a result of this storage effect, yields of wells and
flows of springs remain rather constant. and are sustained during
periods of deficient moisture.

Use of groundwater in the region is principally for individual house-
holds and for livestock. Within 20 to 30 miles of the Site approxi-

mately 55 wells are used for municipal and industrial purposes.

Wells in the region are commonly less than 200 ft deep and yield
about 10 gpm or less. The only nearby public water supply is a
well field at Jenkinsville, about 3 miles southeast of the Site.

It is understood that a surface water supply is being planned for
this community.

The quality of groundwater which occurs within 200 ft of the surface
in the region is satisfactory for most industrial and domestic
purposes. The water is low in dissolved solids, but high iron

concentrations are commonly reported.

Following the impoundment of Monticello Reservoir, groundwater elevations
will gradually rise. This is discussed further in Section V.B.2.



11-24

5. Meteorology

The climate in the vicinity of the proposed Site for the Summer
Station is generally classified as continental, although during
the summer months there are occasional periods of warm, humid
air.13,14 Based upon the meteorological observations in the sur-
rounding vicinity, the mean monthly temperatures at the Site are
estimated to range from a low of about 45'F in December to a high
of about 80OF in July. The summertime daily maximum temperatures
can be expected to exceed 90'F frequently with occasional maxima
of the order of 100*F. Wintertime daily minimum temperatures should
generally be in the 30's ('F). Temperatures below freezing can be
expected approximately 30 days/yr. 1 5 Precipitation occurs pri-
marily as rain and averages about 45 in. annually. It is well
distributed throughout the year with monthly amounts varying from
a high of slightly less than 6 in. during July to a low of just
under 2.5 in. during November.

No wind data are available for the Site at this time; however, data
taken between June 1965 and June 1966 at the CVTR meteorological
tower approximately 2-1/2 miles south of the Site should be
representative. 1 3 ' 1 1 Annual and stable wind roses for the data at
the 198-ft level of the CVTR tower are shown in Figure 10. These
indicate that the prevailing wind is from the west both on an
annual basis and during stable conditions. The wind speeds indi-
cated on these wind roses are probably somewhat higher than would
be expected at ground level at the Site. In Appendix 2A of the
Applicant's Preliminary Safety Analysis Report, reduction of
the 198-ft wind speeds to make them appropriate for lower levels is
discussed. Using the technique described, and assuming that a
100 ft-level wind speed would be more appropriate to the proposed
Site, the average annual wind speed is estimated to be 5.8 mph.
During stable conditions, the mean wind speed is about 4.9 mph.

The proposed Site may be affected by several types. of severe weather
including tornadoes, hurricanes and thunderstorms.1 3 ' 1 4 Several
tornadoes can be expected in the State of South Carolina each year
with the greatest number occurring in the spring. The recurrence
interval at the Site is 1440 years. Approximately 1 hurricane can
be expected to affect the Site every 2 years. The primary effect
would be through heavy rainfall; however, in'this area, it is possible
for tornadoes to be spawned by hurricanes. 1 6 '" 7  A tornado was
observed at Lake Murray, approximately 12 miles south of the Site,
during the passage of Hurricane Cleo on August 29, 1964.17
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Thunderstorms are the least severe but most frequent of the severe
weather occurrences. Their effects are primarily caused by high
rainfall rates, gusty winds, hail and lightning.

F. ECOLOGY OF SITE AND ENVIRONS

1. Terrestrial Ecology

Fairfield County lies on the eastern edge of the Piedmont region of
the southern Appalachian Mountains, one of the richer floristic
provinces in the United States. The landscape is greatly changed
from the unending hardwood forests found by early colonists, when
the great Piedmont region of clayey soils was low in pines, except
for temporary areas of secondary succession." 8 Now nearly the
entire region is in some phase or another of secondary succession;
pines are quite common and stands of deciduous hardwoods are
discontinuous.

Fairfield County is the most heavily forested of the South Carolina
counties, and the acreage of nominally labeled forested lands
has increased in the last generation1 9 (from 75 to 80% of the
county's area) at the expense of cropland. By far, the largest
proportion of the Fairfield County forests are the softwoods
(nearly 75% of the total forest) with oak-pine forests contributing
another 1 2 %.2u Hardwood forests, oak-hickory and elm-ash, represent
the remaining 13%.

Understory shrubs and herbs tend to be more numerous and diverse in
hardwood stands than in the pine stands. In particular, the con-
spicuous flowering herbs are most showy in hardwood forests.
The major species of flora reported by the Applicant 2 1 for the
Broad River area are listed in Appendix A. The Staff notes that
some less important plants such as mustards and grasses are omitted.
Even so, the vegetation of the region is probably poor in comparison
with old growth forests.

Animal populations in the region are indicated in Appendix A,
Tables A-2, A-3, and A-4, from data supplied by the Applicant. 2 1

Fairfield County lies in the ancestral range of two endangered
species, the Cape Southern Bald Eagle and the Peregrine Falcon,
but neither of these species have been recently observed in the
region.
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Currently, the region supports marginal populations of some important
game species, notably white-tail deer and wild turkey. Both popula-
tions have been fostered by the South Carolina Department of Game,
and both species show promise of increase in the future. Bobwhite
and dove are well-established in the region, and portions of Parr
Reservoir are an important Wood Duck production area. A mountain

lion (cougar) (Felis concolor) was recently reported in the region.

2. Aquatic Ecology

Monticello Reservoir will be filled with water from Parr Reservoir so

its initial water quality will be similar to that of the Parr
Reservoir. Some organisms in kind and number will likewise be

similar (e.g., plankton and fish) while some organisms will lack

suitable conditions for colonization (e.g., benthos). As suit-
able conditions develop, it is expected that these organisms
will also become established. The reservoir will probably develop an
ecology generally similar to Parr Reservoir, but with some
differences in species diversity and abundance. Much of the
information in this section is from the three quarterly reports
which have been prepared so far for the Applicant by its environ-
mental consultant. 2 3 The consultant is currently analyzing these
data as well as those from the fourth biotic survey, and is pre-
paring an overall evaluation of the ecology of the area using
1 year's baseline data.

a. Plankton

Plankton productivity is generally poor. Nutrients appear to be
adequate, but turbidity usually reduces sunlight penetration to
2 ft or less and is probably the factor responsible for inhibiting
phytoplankton growth. Turbidity in Monticello Reservoir is likewise
expected to be high, consequently phytoplankton productivity will
be little improved.

During the March 1971 survey the phytoplankton community was dominated
by diatoms. The most common were Synedra sp, Melosira sp,
Asterionella formosa and Navicula sp. Some chlorophytes were
collected, principally Scenedesmus, Ankistrodesmus, and an
unidentified coccoid type. Only one blue-green alga was collected.
In general, the phytoplankton population was very small, numbering

only tens of organisms per liter. Zooplankton was scarce and this
was attributed to be due to the cold, early spring.
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During the June 1971 survey diatoms were still common and occurred
in considerably larger numbers at some transects. The most abundant
organ~sm in both the surface and vertical samples was the diatom
Fragilaria crotonensis, which numbered up to approximately
5,000/liter. Melosira sp was the second most abundant organism col-
lected, numbering up to 1,200/liter, depending on location. Other
diatoms found were Asterionella sp, Synedra sp, and Tabellaria sp.
Green algae were now also common and include Closterium sp, Pediastrum
sp, and Sphaerocystis sp. Some blue-green algae were found (e.g.,
Anabaena sp, 11icrocystis sp and Oscillatoria sp) but not in abundance.
The zooplankton was best represented by the rotifers (e.g., Brachionus,
Polyarthra, Filinia and Keratella) while some cladocerans, notably
Pseudosida sp, and some copepods, notably nauplii were found. Zoo-
plankton were not particularly abundant however, and samples of only
a few organisms per liter were common. By September the diatom
Melosira sp was generally the most abundant phytoplankton in both
the surface and vertical samples. These numbered from only a few
per sample to more than 6,000 per sample again depending on location.
Other diatoms were still common but less abundant, except at one
transect where Fragilaria sp was present in relatively large numbers.
The kinds and numbers of blue-greens were roughly comparable to the
June survey. Rotifers again dominated the zooplankton, the most
abundant being Brachionus, Polyarthra and Conchiloides. These
numbered from tens of hundreds per liter. Some cladocerns and
copepods were also present but not abundant; usually less than
10/liter.

b. Benthos

During the March survey only three kinds of benthic organisms were
found; sludge worms, phantom midges, and chironomids, but these
were not numerous. By June, more kinds of organisms were found
and in greater numbers. The most abundant species was a phantom
midge Chaoborus punctipennis which number several thousand per M
at Frees Creek and Cannon Creek transects. Other common organisms
were mayfly, Hexagenia limbata, cladoceran, Pseudosida sp, worm,
Branchiura sp, and clam, Sphaerium sp. Several species of chironomids
ere also common (e.g., Chironomus attenuatus and Coelotanypus
concinnus) numbering from tens to hundreds per M2 . In September
the organisms which were common and numerous in June were also
present in comparable abundance. Some additional species of
importance (e.g., caddisflies and crayfish) were collected for
the first time. Benthic productivity is in general poor.
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c. Fish

Twenty-eight species of fish have been identified so far in Parr
Reservoir. These are listed in Table 7 along with the numbers
collected during the March, June, and September surveys. The
fish were collected by electrofishing and with modified hoop nets
(seines were not suitable). The sampling consisted of a 24-hr trap
set (in September two traps sets were used) and 2 hr of electro-
fishing at each location.

In the March sampling, 14 species were collected and 2 other species
were observed but not captured. The sunfish family (which includes
the sunfish, crappies and bass) was by far the most abundant, while
other species found, in order of numerical importance, were white
suckers, carp, gizzard shad, golden shiners,-white catfish, long-
nose gar, a darter, American eel and yellow bullhead. Among the
sunfish family, bluegills, white crappie, redear sunfish, and large-
mouth bass were most common.

In June, 6 species (black crappie, quillback carpsucker, white
bass, spotted sucker, a hybrid sunfish, and spotfin shiner) not
recorded in March, were collected. Three species (white sucker,
white catfish and darter) which were collected in March were not
recorded in June. Again, the sunfish family (primarily white
crappie, bluegill, and black crappie) was most abundant followed in
numerical abundance by gizzard shad, longnose gar, yellow bullhead,
quillback carpsucker, and various other species represented by
only 1 to 3 individuals.

In September, 7 species (flat bullhead, river carpsucker, channel
catfish, green sunfish, a redhorse, brown bullhead, and speckled
madtom) not recorded previously were captured, and 8 species (long-
ear sunfish, yellow bullhead, white bass, spotted sucker, white
sucker, white catfish, hybrid sunfish, and darter) present in one
or both of the previous collections were not taken.

In general, bluegill sunfish and white crappie were the most abun-
dant species, representing roughly half the total catch of each
survey. In addition to these, catfish, bass, other sunfish and
maybe white bass appear to be the principal sport fish. Sport
fishing appears to be light, however, due probably to the acces-
sibility difficulties. No commercial fishing is done in the area.
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TABLE 7

SPECIES COMPOSITION AND NUMBER OF FISHES COLLECTED FROM PARR RESERVOIR

Common Name Scientific Name Number
March June September

Bluegill
Gizzard Shad
White crappie
Redear sunfish
Longnose gar
White sucker
Flat bullhead
Carps ucker
Largemouth bass
Carp
Golden shiner
Longear sunfish
White catfish
Warmouth sunfish
Channel catfish
Green sunfish
Pumpkinseed sunfish
American eel
Yellow bullhead

Black crappie
Redhorse
Brown bullhead
Qui lib ack
carpsucker

Madtom
Spotfin shiner
White bass
Spotted sucker
Warmou th
Hybrid sunfish

Lepomis machrochirus
Dorosoma cepedianum
Poxomis annularis
Lepomis microlophus
Lepisosteus osseus
Catostomus commersoni
Ictalurus platycephalus
Carpiodes carpio
Micropterus salmoides
Cyprinus carpio
Notemigonus crysoleucas
Lepomis megalotis
Ictalurus catus
Lepomis gulosus
Ictalurus punctatus
Lepomis cyanellus
Lepomis gibbosus
Anguilla rostrata
Ictalurus natalis
Pomoxis nigromaculatus
Moxostoma sp.
Ictalurus nebulosus

Carpiodes cyprinus
Noturus leptacanthus
Notropis spilopterus
Morone chrysops
Minytrema melanops
Chaeniobrythus gulosus

93
8

20
18
1

13

13
8
6
2
2
3

3

25
19
87
5

15

2
4
2
1

I

1
7

20

141
127
127

37
24

23
16
14

9
7

5
5
5
4
4

3
3
2

1
1
1

559

7

1

3
2
1

.. 2

Total 190 205

*Observed, but not captured
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d. Endangered Species

No endangered aquatic species are known to occur in the Site area. 2 4

A population of landlocked striped bass (Morone saxatilis) occurs
in the Santee-Cooper Reservoir Complex approximately 100 miles down-
stream of the Summer Station site. The striped bass is an ana-
dromous fish which normally lives in salt water and spawns in fresh
water. These fish were landlocked in 1941 with the closure of the
Santee-Cooper Dams and represent the only well-established, self-
sustaining landlocked population of this species in the world.

A study by May and Fuller 2 5 indicates that, during the spring
spawning period (April through mid June), spawning may occur as far
upstream as the vicinity of the Columbia Diversion Dam. About 95
percent of the striped bass eggs entering the Santee-Cooper Reservoir
came from the Congaree River spawning.
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III. THE STATION

A. EXTERNAL APPEARANCE

Major structures at the Summer Station will consist of the reactor
building, auxiliary building, fuel handling building, turbine
building, service building, and the electrical substation. Other
structures will include the intake pumphouse on the impoundment
shore, the service water pumphouse and the effluent discharge canal
and outfall structure. Arrangement of the buildings is shown in
Figure 11.1

The reactor containment building will be prestressed, reinforced
concrete, circular in cross section, about 134 ft outside diameter
and rise about. 175 ft above grade. The top of the structure is an
elliptical dome. The turbine building will be about 140 ft wide
and about 370 ft long, with the roof line about 100 ft above grade.
Other structures shown in Figure 11 are arranged adjacent to the
reactor building and have lower profiles than the reactor or
turbine buildings.

The complex of buildings is located on the northeast portion of the
leveled site area about 500 ft from the shoreline of Monticello
Reservoir which is to the north. Directly east of the Station is
the 37.4-acre service water pond which will be formed by earth dams
as shown. The buildings will be clearly visible from Monticello
Reservoir and much of its shoreline, and from ridge lines on the
surrounding hill tops. The Site will not be noticed from the
south except at fairly close range due to natural vegetation cover
and surface topography. Because the secondary roads in the vicinity
of the Site are bounded by forested land and tend to wind and
follow the contours of the hills, the Station will generally be out
of sight from roadways except on the road leading to the Station.

Although the architectural design of the Station has not been
completed, the Applicant notes that the buildings will be of func-
tional design, simple in line and exterior treatment with attention
given to color and style to make the structure aesthetically
pleasing in appearance. The building grounds will be landscaped. 2

Monticello Reservoir, stretching from the Site nearly 7 miles to the
north, will provide a feature of interest, if not beauty, to the region.
Looking north from the Site, one will see the crest of the impoundment
dams along the west and southwest portions of the reservoir. The
shoreline in other parts of the impoundment will be characterized by
many peninsulas of forested land intruding into the reservoir,, coves,
and inlets with pines and hardwoods down to the water's edge. Figure 2



FIGURE 11. STATION YARD AND BUILDING PLAN
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gives a conceptual aerial view of the region following construction.
The exclusion zone of approximately 1 mile radius and the low poDu-
lation- zone of 3 miles radius are shown.

B. TRANSMISSION LINES

Six new lines are to be constructed to carry electrical energy from
the Summer Station to the other substations in the service area.
These are shown in Figures 12 and 13. Table 8 summarizes the trans-
mission line data.

Parr-Summer Safeguard (115 kV) and Summer-Parr (230 kV) -- The 3-mile
long Parr-Summer Safeguard Line is a primary backup to the Station,
Unit I. Two Summer-Parr 230 kV lines will utilize the same right-of-
way and terminate at the existing 230 kV substation at Parr. The
area through which these lines will pass consists of remote, hilly,
forested terrain. The closest community is Jenkinsville, a small,
unincorporated community, and the closest approach to houses is about
1 mile. No parks, national forests or designated scenic, recrea-
tional or wildlife areas are near the proposed routes. The lines will
be supported on wood H-frame poles. The Parr-Summer Safeguard line
right-of-way will be 100 ft wide and the Summer-Parr right-of-way,
240 ft wide. The area required for the combined rights-of-way will
be 123 acres.

Summer-Pineland and Summer-Denny Terrace No. 2 -- Summer-Pineland
(2 circuits) 230 kV lines will be about 28 miles long, running in a
southeasterly direction and terminating at the Pineland Substation,
about 6 miles northeast of Columbia. The Summer-Denny Terrace No. 2
line will be constructed on the same right-of-way for about 19 miles.
The remaining 9 miles of the Summer-Denny Terrace line will run in a
southwesterly direction, terminating at the Denny Terrace Substation
about 2 miles north of Columbia. The lines on the common right-of-
way will cross two state highways and a few unimproved and secondary
roads. The remaining portion of the Summer-Pineland lines will cross
U.S. Highways 21 and 321, and a few other secondary roads. The
remaining portion of the Summer-Denny Terrace No. 2 line will cross
State Highway 215, a few secondary roads and pass near Interstate 20
in order to tie into the Denny Terrace Substation. The region through
which these lines will be constructed consists generally of rolling,
primarily forested terrain and open areas. Harbison State Forest is
located across the Broad River for about a 4-mile segment of the transmission
lines. The transmission lines pass more than 0.6 of a mile from the
Linrick Rural Recreation Area and Golf Course on Road 38 near Highway
215. No other parks, national forests or designated historic, recreational,
wildlife or scenic areas are near the proposed right-of-way. The total
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Approx.
Length
of Line
(Miles)

TABLE 8
TRANSMISSION LINE DATA 3

Approx.
Land

-of- Area
.dth Required Type o

(Acres). or T.

Right-
Way Wi

(ft)
f Pole
ower

1. Parr-Summer
Safeguard
115 kV Line

2. Summer-Denny
Terrace No. 1
Tie Line
230 kV

3. Summer-Parr
(2 Circuits)
Lines 230 kV

4. Summer-
Pineland
(2 Circuits)
Line 230 kV

5. Summer-Denny
Terrace No. 2
Line 230 kV

3 100

3.5 100

36 Wood H-Frame

42 Wood H-Frame

87 Wood H-Frame3 2 4 0 (a)

Approx.
Number

and Height
of Poles

or Towers

8/mile
60-65 ft

8/mile
75-80 ft

7.5/mile
75-80 ft

7.5/mile
75-80 ft

8/mile
105-115 ft

7.5/mile
75-80 ft

7.5/mile
75-80 ft

Type of
Terrain

Wooded, Hilly

Wooded, Hilly

Wooded, Hilly '-q

'I

19 240

100

553

1099

Wood H-Frame

Double Cir-
cuit Steel
Towers

Wood H-Frame

Wooded and Open,
Rolling

Wooded and Open,
Rolling

Wooded and Open,
Rolling

Wooded and Open,
Rolling

19 (b)

1007.5 91 Wood H-Frame

(a) Another Circuit Planned on This Right-of-Way for Another Future Project.
(b) Utilizes Same Right-of-Way as Summer-Pineland Line.



TABLE 8 (Contd)

Approx.
Length
of Line
(Miles)

Right-of-
Way Width

(ft)

Approx.
Land
Area

Required
(Acres)

Type. of Pole
or Tower

Wood H-Frame6. Summer-
Urquhart
Line 230 kV

67 100 810

Approx.
Number

and Height
of Poles

or Towers

7.5/mile
75-80 ft

7.5/mile
75-80 ft

8/mile
105-115 ft

Type of
Terrain

Wooded and Open,
Rolling to Flat,

Wooded and Open,
Rolling to Flat

Wooded and Open,
Rolling to Flat

10 70(c) 85 Wood H-Frame

8 Use
existing
R.O.W.

Double Cir-
cuit Steel
Towers

(c) Parallels Existing Right-of-Way.

Note: Minimum Ground Clearance Approximately 30 ft for All Lines.
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land area required for the right-of-way (240 ft andif00 ft wide) is
787 acres. Lines will be supported on wood H-Frame poles for all but
9 miles over which steel towers will be used.

Summer-Denny Terrace No. I Tie Line (230 kV) -- This 3 1/2 mile line
will tie the Summer Station to the Denny Terrace No. 1 line near Parr.
This line will be constructed in a remote, rural, forested area with
no nearby residences and will not cross highways nor water courses.
The line will be supported on wood H-frame poles on a .100-ft right-
of-way. About 42 acres of land will be required.

Summer-Urquhart Line (230 kV) -- This transmission line is the
longest to be constructed, running from Summer Station to the Urquhart
Station at Beech Island, South Carolina, about 85 miles southwest of
the proposed Site. The first 67 miles will consist of new right-of-
way, the next 10 miles would parallel an existing line and the final
8 miles will use existing rights-of-way. The proposed line will
cross over Interstate Highways 26 and 20, and many other U.S., State,
and unimproved roads. The Broad River and other small creeks would
be crossed. Lake Murray, a major recreational area, would be
crossed in the upper reaches. The proposed line would be con-
structed through predominantly rolling terrain, through forested
land, open areas, and agricultural lands. Other than Lake Murray,
no parks, federal or State forests, or designated scenic, historic,
wildlife or recreational areas are near the proposed right-of-way.
Approximately 895 acres of land will be required for the right-of-
way. Lines will be supported on wood H-frame poles.

C. REACTOR AND STEAM ELECTRIC

The reactor of Summer Station will be a pressurized water reactor
producing steam to drive a turbine-generator. Figure 14 is a
simplified diagram of the reactor, steam generator, and turbine-
generator system.

The uranium-fission chain reaction occurs in the reactor core, a
12-ft high, close-packed array of fuel assemblies through which water
passes. The core is supported in a heavy-walled cylindrical reactor
vessel. Each of the 157 fuel assemblies will contain 204 fuel rods
consisting of cylindrical pellets of enriched uranium oxide sealed
in zirconium alloy tubes. The rate of the chain reaction will be con-
trolled by neutron-absorbing metal rods that are moved into or out
of the reactor core. Heat produced within the fuel rods will be
transferred to water (actually, a dilute solution of boric acid
since boron readily absorbs neutrons) which will circulate up through
the core. The boron concentration will be changed as necessary to
adjust the reactivity of the core to the required level.
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Radiation emitted directly from the fission process will be
absorbed in the reactor vessel and in the thick concrete shielding
surrounding the vessel. The radioactive products of uranium fission
will be almost entirely confined within the sealed fuel rods, but
some may appear in the primary coolant because of leaks in a very
small fraction of the 32,028 fuel rods. Part of the tritium generated
in the fuel will diffuse through the cladding into the primary coolant,
but more tritium will be produced directly in the coolant by reactions
of neutrons with the dissolved boron. The primary coolant will also
contain some corrosion products that have become radioactive by exposure

to neutrons in the core. The secondary coolant (steam) will not
become radioactive unless there is some inleakage of primary coolant
to the secondary system in the steam generators. The reactor and
primary coolant system will be housed in a cylindrical containment
building, of prestressed reinforced concrete, designed to minimize
*the escape to the environment of any leakage from the primary system.

Treatment of the primary coolant to remove corrosion and fission
products and the handling of leakage are described later in the section
on the radioactive waste system.

The unit will be shut down periodically and the reactor vessel will
be opened for. replacement of fuel assemblies in which the uranium
has been depleted. Spent fuel assemblies will be transferred under
water to a storage pool in a building adjoining the reactor containment
building. After the radioactivity has diminished, the spent assemblies
will be sealed in casks and transported offsite to a fuel reprocessing

facility.

The total heat production of Summer Station will be 2785 MW, made
up of core heat (2775 MW) plus pumping heat (101W), or 9.47 x 109
Btu per hour. The highest anticipated power level of the Summer
Station is 2914 MWt. Primary coolant will enter the reactor at 554°F
and 2235 lb/sq in. The pressure is maintained by the pressurizer.
The water leaving the core is 620'F and passes through tubes in a

steam generator, where it transfers its heat to water (secondary
coolant) on the outside of the tubes. The pressure will be lower in
the secondary steam generating system and the water will be converted

to saturated steam at 600°F and 964 lb/sq in. The steam will pass
through a turbine, driving a generator which will produce electricity

at a rate of about 950 W. The turbine-generator is rated at 950 MW,
but about 32 MW will be used within the Station, leaving a net
electrical output of about 918 MW. Nominal power is cited as 900 MW.
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In its passage through the turbine, the steam will expand and cool
until it leaves as vapor at 80°F to 100°F and at subatmospheric pres-
sure. This vapor is condensed and the water is recycled to the
steam generators. Heat removed in the condenser cooling water is
about 1885 MW. Condensation takes place on the outside of tubes
cooled by water from Monticello Reservoir being pumped through them.

The unit is generally similar to other pressurized water reactors
currently under construction or already in operation. The
Westinghouse Electric Corporation is responsible for the design,
manufacture and delivery of the nuclear steam supply systems, the
nuclear fuel and the auxiliary and engineered safeguard systems.
Gilbert Associates, Inc. is serving as a general consultant to
the Applicant to provide such engineering assistance as is needed
during the design and construction of the Station. The Daniel
Construction Company of Greenville, South Carolina, will be the
General Construction Contractor for the Summer Station.

D. EFFLUENT SYSTEMS

1. Heat

a. General

As in all steam-electric plants a large fraction of the heat
produced by the burning of fossil or nuclear fuel must be dis-
charged into the environment. The Station must dissipate about 68%
of the 2914 MW of heat being produced. The waste heat of the Station
is to be transferred into the waters of Monticello Reservoir.

b. Condenser Cooling Water

The physical relationship of the impoundment and the condenser cool-
ing water intake and discharge is shown in Figure 15, which also shows
typical reservoir surface temperatures expected with the addition of
the thermal releases from the Station, based on Staff estimates.
Water is taken from the south shore of the impoundment and is discharged
through a'small pond and canal into the reservoir east of the Station.
The cooling water, flowing at a rate of 530,000 gpm, will enter the
intake structure (Figure 16) passing under a skimmer wall at a center
flow depth of about 16 to 22 ft below the impoundment surface at a
velocity of about 0.72 fps. The water will pass through three
parallel sets of bar grids, through traveling screens with 3/8 in.
mesh size (at a water velocity of 1.31 fps), a second set of bar
grids, and into, three, one-third total flow capacity pumps. The
water streams will then be collected into a single conduit which
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leads to the condenser. The cooling water will pass through the
tube side of a twinshell, single-pass, dual pressure, divided
water-box, main condenser. The condenser will be of conventional
design with expansion joints in the neck, impingement baffles
to protect tubes and partitioned hotwells. There will be a duplex
feedwater heater located in the condenser neck.

The hot water from the condenser will pass through a discharge
pipe to a small holding basin formed by dikes and natural land
formations and then to a canal which passes to the cooling water
discharge structure (see Figure 11.) The time of travel from the
point of contact with heat in the condenser to the point of discharge
to the main portion of Monticello Reservoir is about 23 minutes. However,
the mean holdup time in this basin could be as long as several tens
of minutes, depending on the extent of mixing. The design of the
canal and discharge structure is to be such that the warm water will
enter the lake with a minimum of mixing (at a velocity of about 1 fps)
thus move as a buoyant plume onto the lake. This is to maximize the
evaporation cooling of the water. Jetties are to be built between
two islands north and on the west side of the discharge plume to
minimize recirculation of the plume into the intake structure
(see Figure 15).

The temperature of the cooling water is expected to rise 24 to 25*F
through the condenser, thus removing about 6.6 x 109 Btu/hr from
the condenser loop. Little temperature drop is expected by
natural cooling until the cooling water is discharged onto Monticello
Reservoir as a buoyant plume. The plume will spread out onto the
*surface of the reservoir and cool mainly by evaporation. Although the
condenser water intake has skimmerwalls, they are not deep enough
to entirely preclude intake of surface waters. The jetties will.
convey the plume further from the intake structure and minimize
"short circuiting" of hot water through the condenser.

c. Service Water System

Service water is required for cooling and other use throughout the
Station. Water is impounded in the Service Water Pond, which has
a useable capacity of 1080 acre-ft and a surface area of 37.4 acres
at the emergency drawdown water surface elevation of 418 MSL. As
long as the water level in Monticello Reservoir is higher than 418 MSL,
water is interchanged between the Service Water Pond and Monticello
Reservoir through an interconnecting pipe. The Service Water
intake structure is shown in Figure 17. Service water at a normal
rate of about 12,000 gpm is pumped into the Station buildings and
returned to the Service Water Pond at an outfall in the southwest
corner of the pond, (see yard plan, Figure 11).
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A normal heat rejection rate of 6.3 x 107 Btu/hr is required, but
the capacity of the pond is such that in a loss of coolant accident
heat dissipation could be as high as 2.6 x 108 Btu/hr for several
hours.4 An analysis of the equilibrim conditions under normal
operations showed that in the summer the pond temperature would
be about 6VF warmer than the ambient surface temperature. In
winter months the pond surface temperature would be about I1°F
warmer than the ambient water temperatures.

2. Radioactive Waste

During operation of the Virgil Summer Nuclear Station radioactive
material will be produced by fission and by neutron activation re-
actions in metals and by other material in the reactor coolant sys-
tem. Small amounts of gaseous and liquid radioactive waste may
enter the effluent streams, which will be monitored and processed
within the plant to minimize the radioactive nuclides that will
ultimately be released to the atmosphere and into the Broad River.
The radioactivity that may be released during operation of the
station at full power will be in accordance with the Commission's
regulations, as set forth in 10 CFR Part 20.

The waste handling and treatment systems to be installed at the
plant are discussed in the Preliminary Safety Analysis Report, in-
cluding Amendments 1 through 10, and in the Applicant's Environ-
mental Report, dated June 30, 1971. In these references, the
applicant has prepared an analysis of the proposed treatment systems
and has provided estimates of the annual effluents. The analysis
presented in this report is based on our evaluation model and uses
somewhat different operating conditions than the Applicant. Thus,
our calculated effluents are different from the Applicant's.

The waste-management systems described in the following paragraphs
will incorporate the Environmental Assurance System designed by
Westinghouse Electric Corporation. These treatment systems employ
the most recent technology and as such meet the criterion of "as low
as practicable" as required by 10 CFR Part 50.

a. Liquid Wastes

The liquid radioactive waste treatment system will consist of the
process equipment and instrumentation necessary to collect, process,
monitor and discharge potentially radioactive liquid wastes from the
plant. Treated liquid wastes will be handled on a batch basis as
required to permit optimum control and release of radioactive liquid
waste. Prior to release of any treated liquid wastes, samples will
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be analyzed to determine the type and amount of radioactivity in a
batch. Based on the analysis these wastes will be either released
under controlled conditions to the Broad River or retained for further
processing. Radiation monitoring equipment will automatically ter-
minate liquid waste discharges if radiation levels are above a pre-
determined level in the discharge line.

The Applicant indicates in the PSAR that the liquid waste processing
system will be designed to recycle as much reactor grade water enter-
ing the system as practicable.

The liquid waste treatment is divided into two main parts. The chem-
ical and volume control system (CVCS), consisting of the boron recycle
system and the boron thermal regeneration system for turbine load-
follow operation, will process liquids from the reactor coolant system
and other. chemically clean sources for reuse in the reactor. The
liquid waste processing system (LWPS), consisting of the reactor coolant
drain system, Waste Channel A (aerated-reactor grade water) and Waste
Channel B (aerated non-reactor grade water), will collect and treat
liquid wastes from equipment and floor drain, laboratory and decon-
tamination drains, and laundry and hot shower drains for probable
discharge. The interrelation of these systems are shown schematically
in Figure 18.

The boron recycle system is an integral part of the CVCS and is used
to control the reactivity of the core by changing the boron concentra-
tion in the reactor. A sidestream of approximately 60 gpm of
primary coolant will be let down from the primary coolant system to
the CVCS and processed through one of two mixed bed demineralizers
and, when necessary for control of cesium and lithium, through a
single cation demineralizer. A sidestream from the CVCS will be
diverted through the boron thermal regeneration system in load-
following operations and will be returned to the reactor coolant
system through the volume control tank.

An estimated 240 gal/day of high purity deaerated reactor grade coolant
at primary coolant activity from valve, flange, and pump seal leakoffs
and other high chemical purity sources will be collected in the reactor
coolant drain tank. From there the liquid along with the shim bleed
of 1.4 gpm from the CVCS will be collected in one of two boron recycle
holdup tanks (42,000 gal each) and processed through a mixed bed
demineralizer and the boron recycle evaporator (120 gpm). The con-
densate from the evaporator will be processed through a mixed bed
demineralizer before being stored in the reactor makeup water storage
tank for reuse in the reactor. The bottoms from the evaporator will
either be returned to the boric acid tanks for reuse or transferred
to the solid waste drumming station and packaged as solid waste for
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offsite disposal. The Applicant has estimated that one reactor volume
of processed water will be discharged per year for tritium control.
In our evaluation we assumed that 90% of the flow will be recycled

for reuse in the reactor and that 10% will be discharged.

The liquid waste processing system (LWPS) will be arranged to segregate
equipment drain waste from other waste streams so as to recycle as
much reactor grade water as is practicable. The LWPS will consist of

two main subsystems designated as Channel A and Channel B. Channel A
normally will process all water which can be (but is not necessarily)
recycled. This is aerated, reactor grade water collected from equip-

ment leaks and drains, certain valve and pump seal leakoffs not col-
lected in the reactor coolant drain tank, tank overflows, and other

aerated tritiated sources. It is estimated that 244 gpd of liquid at
15% of primary coolant activity will enter the waste holdup tank
(volume 10,000 gal) until a large enough batch has accumulated and

then be processed through a 15 gpm evaporator. The condensate will be

collected in the waste evaporator condensate tank (5,000 gal) and
then processed through a condensate mixed bed demineralizer. The

bottoms from the waste evaporator will be routed to boric acid storage
tank if it is of sufficient purity for reuse; otherwise it will be
sent to the waste drumming station. In our evaluation we assume that
all processed liquid from this stream will be discharged.

Channel B normally will process all aerated non-reactor grade waste
from floor drains, some equipment drains, sink drains (lab rinses),
and certain other aerated nontritiated sources, including laundry and

hot shower waste. It is estimated that 1240 gpd of such waste at
6.4% of primary coolant activity will enter the floor drain tank
(10,000 gal). From the drain tank the liquid waste may be sent
directly to one of two waste monitor tanks (5,000 gal each) for dis-
charge if the radioactivity is below a pre-determined level. If.

required to meet discharge limits the liquid waste will be processed

through a mixed bed demineralizer and released. In our evaluation we
assumed that all non-reactor grade waste will be processed through
the demineralizer and released. As an alternate method this waste

can be processed through the 15 gpm waste evaporator located in Channel
A. However, the Applicant has indicated that as much reactor grade
water as practicable will be recycled and therefore in our evaluation
we did not consider it practical to mix reactor grade water and non-
reactor grade water in the same system.

To maintain stable concentrations of chemicals in the secondary coolant

water, it will be necessary to blowdown the steam generator system,
and normally some or all of this treated or untreated blowdown water

will be released to the environment. If there is leakage from the
primary to the secondary side in the steam generator, this will result
in radioactive contamination of the secondary coolant and the potential
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for release of radioactivity in the blowdown. A steam generator blow-
down flesh tank will be provided. The unflashed liquid will be col-
lected in the steam generator blowdown (SGB) holdup tank (10,000 gal).
If the liquid is below a predetermined level, it will be released to
the condenser cooling water return for discharge. If not releasable,
the water will be processed through two (in series).blowdown demineral-
izers, then into one of two monitor tanks (7,200 gal each). The proc-
essed liquid will either be returned to the condensate storage tank
(est. 400,000 gal) for reuse or released. In our evaluation, we
assume a primary to secondary leak rate of 20 gpd and a continuous
blowdown of 10 gpm and that all liquid waste will be processed through
the two mixed bed demineralizers before being released to the discharge
canal. In addition there will be some leakage from the secondary
system to the turbine building which will be released untreated. It
is estimated that this amount will not be a contributing source of
activity.

Using the conditions and assumptions summarized in Table 9., we
have estimated an annual release of 9.2 curies per year excluding
tritium. The principal sources together with the isotopic distribu-
tion are shown in Table 10. Based on present operating reactor
discharges the staff has estimated an annual release of 1000 curies
per year of tritium. The Applicant has estimated a release of 0.124
curies per year (excluding tritium) and 481 curies per year of
tritium. The principal source of activity is expected to result
from Channel B, aerated-non-reactor grade waste water which the staff
has calculated to be about 8.7 curies per year. This is based on a
daily input of 1240 gals at 6.4% primary coolant activity. The appli-
cant has assumed a daily input of 19 gals of non-recycleable reactor
coolant plus 450 gals from miscellaneous sources at a fraction of
this activity.
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Table 9.

Principal Conditions and Assumptions Used in Estimating
Radioactive Releases In Gaseous and Liquid Effluents

From Virgil C. Summer Nuclear Power Station, Unit I

Thermal Power, Megawatts
Plant Capacity Factor
Power from Fuel with Defective Cladding, %
Total Steam Flow, lbs/hr
Number of Steam Generators
Leaks

Primary to Secondary, gal/day
Containment Building, gal/day
Auxiliary Building, gal/day

Containment Volume, ft•
Containment Purges per year
Letdown Flow Rate, gal/min
Rate of Shimrod Bleed, gal/min
Primary Coolant Degassed, times/yr
Steam Generator Blowdown, gal/min
Internal Cleanup System, ft 3 /min
Iodine Partition Coefficients

Steam Generator Internal Partition
Condenser Air Ejector

Primary Coolant Leakage to Containment
Primary Coolant Leakage to Aux. Building

Holdup Times
Gas Processing System, days
Deaerated Liquid Waste, days
Aerated Liquid Waste, days
Steam Generator Blowdown, days

Flow Rate
Deaerated-Tritiated Waste, gals/day.
Channel A - Aerated, Reactor Grade Waste, gals/day
Channel B - Aerated, Non-Reactor Grade

Waste, gals/day

*This value is constant and corresponds to 0.25% of the

power equilibrium fission source term.

2904
0.8
0.25*
1.26 x 107
3

20
40
20
1.9 x 106
4
60
1.4
2
10
24,000

0.01
0. 00005
0.01
0.00005

90
1
1
0.5

2,070
240

788 **

operating

** Based on a revised assumption of 788 gals/day to the Channel B -
Aerated Non-Reactor Grade Waste stream, a new table of estimated
annual releases of radioactive materials in liquid effluents has
been calculated. This is given on page XII - 9.
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Table 9. (Continued)

Decontamination Factors

Deaerated-Tritiated Waste

Channel A - Aerated Waste
(Reactor Grade)

Channel B - Aerated Waste
(Non-Reactor Grade)

Steam Generator Blowdown

I

105

104

Cs

4 x 104

2 x 104

Mo

105

105

102

y

104

104

10

Others

106

105

10 2102 2

10 3 20 102 10 103
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Table 10. **

Estimated Annual Releases of Radioactive Materials
In Liquid Effluents From Virgil Summer Nuclear Station, Unit I

Curies/year

Channel A
Aerated - Channel B

Deaerated Reactor Aerated - Steam
Tritiated- Grade Non-Reactor Generator

de Waste Waste Grade Waste Blowdown

9.6(-7) 4.4(-8) 7.3(-3) 1.8(-4) 7

3.3(-7) 2.5(-7) 6.3(-4) 1.6(-5) 6

1.2(-8) 9.8(-9) 2.1(-5) 5.4(-7) 2

5.7(-7) 2.0(-9) 2.7(-4) 6.8(-5) 3

5(-9) 4.8(-9) 6.2(-5) 2.6(-6) 6

3.2(-9) 3.1(-9) 4(-5) 1.7(-6) 4

6.1(-5) 9.1(-8) .2.2(-2) 5.7(-3) 2

6.1(-8) i.i(-i0) 1.4(-4) 5.9(-5) 2

5 5.6(-8) 4.3(-8) 1.1(-4) 2.7(-6) 1

5 5.9(-8) 4.7(-8) 1.1(-4) 2.6(-6) 1

5.1(-4) 4.7(-7) 4.4(-l) 1.2(-l) 5

m 4.9(-4) 4.6(-7) 4.2(-1) i.1(-l) 5

)3 4(-8) 2.9(-8) 7.8(-5-) 2(-6) 8

B3m 4(-8) 2.9(-8) 7.8(-5) 2(-6) 8

)5 2.4(-9) 1.2(-9) 1.4(-5) 5.1(-7) 1

)6 1.2(-8) 9.5(-9) 2.1(-5) 5.3(-7) 2

)6 1.2(-8) 9.5(-9) 2.1(-5) 5.3(-7) 2

Total

.5(-3)

.5(-4)

.2(-5)

.4.(-4)

.5(-5)

.2(-5)

.8(-2)

(-4)

.1(-4)

.1 (-4)

.6(-l)

.3(-1)

(-5)

(-5)

.5 (-5)

.2 (-5)

. 2(-5)
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Table 10. (Continued)

Radio-
Nuclide

Te-125m

Te-127m

Te-127

Te-129m

Te-129

Te-131m

Te-131

1-131

Te-132

1-132

1-133

Cs-134

1-135

Cs-136

Cs-137

Ba-137m

Ba-140

La-140

Ce-141

Ce-143

Deaerat ed
Tritiated-
Waste

3.3(-8)

2.8(-7)

2.8(-7)

2.6(-6)

1.7(-6)

1.8(-7)

3.2(-8)

1.4(-3)

6.8(-6)

7.1(-6)

1.5(-4)

4.2(-4)

4.9(-6)

1.3(-4)

3(-4)

2.8(-4)

3(-7)

3(-7)

5.6(-8)

3.8(-9)

Channel A
Aerated -

Reactor
Grade
Waste

2.5(-8)

2.2(-7)

2.2(-7)

1.9(-6)

1.2(-6)

9.6(-8)

1.8(-8)

7..8(-4)

3.2(-6)

4.3(-6)

9.3(-5)

2.4(-5)

6.9(-6)

5.4(-6)

1.7(-5)

1.6(-5)

1.8(-7)

1.9(-7)

4(-8)

2(-9)

Channel B
Aerated -
Non-Reactor
Grade Waste

6.3(-5)

5.1(-4)

5.8(-4)

5.1(-3)

*3.3(-3)

1.2(-3)

2.1(-4)

3.8(-1)

2.8(-2)

2.9(-2)

1.2(-1)

2.6

9(-3)

1.2

1.9

1.7

6.9(-4)

5.6(-4)

1.1(-4)

2.4(-5)

Steam
Generator
Blowdown

1.6(-6)

1.3(-5)

1.5(-5)

1.3(-4)

8.3(-5)

3.7(-5)

6.7(-6)

9.8(-3)

7.4(-4)

7.7(-4)

4.1(-3)

6.5(-2)

4(-4)

2.6(-2)

4.7(-2)

4.4(-2)

1.8(-5)

1.3(5)

2.9(-6)

7.3(-7)

Total

6.5(-5)

5.2(-4)

6.0(-4)

5.2(-3).

3.4(-3)

.1.2(-3)

2.2(-4)

3.9(-l)

2.9(-2)

3(-2)

1.2(-1)

2.7

9.4(-3)

1.2

1.9

1.7

7.1(-4)

5.7(-4)

1.1(-4)

2.5(-5)
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Table 10. (Continued)

Radio-
Nuclide

Pr-143

Ce-144

Pr-144

Nd-147

Pm-148

Pm-149

Cr-51

,Mn-54

Fe-55

Fe-59

Co-58

Co-60

Np-239

TOTAL

Deaerated
Tritiated-
Waste

4.1(-8)

3.7(-8)

3.7(-8)

1.5(-8)

4.3(-9)

2.5(-9)

8.5(-7)

3.4(-7)

9.9(-7)

2.7(-7)

9.1(-6)

1(-6)

9.9(-8)

3.8(-3)

Channel A
Aerated -

Reactor
Grade
Waste

2.5(-8)

3(-8)

3(-8)

9(-9)

2.1(-9)

1.2(-9)

6(-7)

2.8(-7)

8.1(-7)

2.2(-7)

7.1(-6)

8.2(-7)

4.8(-8)

9.5(-4)

Channel B
Aerated -
Non-Reactor
Grade Waste

9.2(-5)

6.6(-5)

6.6(-5)

3.7(-5)

1.3(-5)

1.3(-5)

1.7(-3)

6.1(-4)

1.8(-3)

5.1(-4)

1.7(-2)

1.8(-3)

4.8(-4)

8.7

Steam
Generator
Blowdown

2.3(-6)

1.7(-6)

1.7(-6)

9.4(-7)

3.5(-7)

3.6(-7)

4.2(-5)

1.5(-5)

4.4(-5)

1.3(-5)

4.3(-4)

4.5(-5)

1.4(-5)

4.4(-1)

Total

9.4(-5)

6.8(-5)

6.8(-5)

3.8(-5)

1.3(-5)

1.3(-5)

1.7(-3)

6.3(-4)

1.8(-3)

5.2(-4)

1.7(-2)

1.8(-3)

4.9(-4)

u9.2

Radionuclide having a release rate less than 10-9 curies/year were not
listed but are included in the total curies discharged.

**Based on a revised assumption of 788 gals/day to the Channel B -

Aerated Non-Reactor Grade Waste stream, a new table of estimated
annual releases of radioactive materials in liquid effluents has
been claculated. This is given on page XII -9.
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b. Gaseous Waste

During power operation of the plant, radioactive materials released to
the atmosphere in gaseous effluent will include low concentrations of
fission-product noble gases (krypton and xenon), halogens (mostly
iodines), tritium contained in water vapor, and particulate material.
including both fission products and activated corrosion products. The
various systems for the processing of radioactive gaseous waste and
ventilation paths are shown schematically in Figure 18.

The waste gas processing system will be designed with the capability
of processing the fission-product gases from contaminated reactor
coolant fluids resulting from the operation of the plant at the
design-basis reactor coolant activity limit. The Applicant indicates
this system will be designed to allow for the retention, through the

-plant lifetime, of all the gaseous fission products to be discharged
from the reactor coolant system to eliminate the need for intentional
discharge of radioactive gases from the waste gas storage tanks. The
intended mode of operation, however, does allow for the intentional
discharge of radioactive gases from the waste storage tanks during
favorable meteorological conditions.

Additional sources of radioactive gases which are not concentrated
enough to permit collection and storage will include the auxiliary
building exhaust, the turbine building exhaust, the reactor building
containment air and the main condenser vacuum pumps.

The steam generator blowdown recycle system will be designed to handle
a 60-gpm blowdown. Flashing may occur in the blowdown tank; however,
all of the vapors will be returned to the main condenser. Thus the
gaseous effluents will be eliminated from blowdown. For evaluation
purposes, a 20-gpd steam generator tube leak has been postulated.
For further treatment, the condenser vacuum pump will be vented
through the auxiliary building ventilation system consisting of a
HEPA filter and charcoal adsorber.

Steam is used in the gland sealing system. Gland leak-off steam will
be routed to the gland seal condenser. The non-condensable gases will
be passed through a vent stack to the roof via a blower mounted on the
gland seal condenser. The condensables will be condensed and drained
to the condensate storage tank. The vented gases will represent a
minor source of radioactivity.

Excess hydrogen gas will be injected into the letdown reactor coolant
stream at the volume control tank. The gases will be vented from
the volume control tank into the gas processing system, while the
letdown reactor coolant stream will be returned to the main coolant
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stream. Excess hydrogen gas and noble gases will be vented from the
volume control tank into a circulating nitrogen gas stream in the
waste gas system. The gas mixture will be pumped by one of two com-
pressors to a catalytic hydrogen recombiner where oxygen will be
added. The water that is formed will be removed and recycled to the
reactor coolant for reuse. The resulting gas stream, reduced in
volume, will be transferred into one of 6 pressurized gas storage
tanks (600 ft 3 @ 110 psig). From the decay tanks the gas will flow
back to the compressor suction to complete the loop circuit and thus
no gases need be released. Two additional gas storage tanks will
be provided for degassing the reactor coolant system during reactor
shutdown.

Although there will be no need to vent the gas decay tanks to the
atmosphere, an occasional discharge may be carried out to dispose of
gases accumulated from shutdown operations and inflows from miscel-
laneous vents. Our calculations indicate that the gas decay tanks
will have sufficient capacity to allow more than a minimum of 90 days
holdup time.

Radioactive gases may be released inside the reactor containment
building when components of the primary system are opened to the
building atmosphere for operational reasons or when minor leaks occur
in the primary system. Prior to purging, the containment atmosphere
will be circulated at a rate of 24,000 cfm for about 16 hours through
an internal cleanup system consisting of HEPA filters and charcoal
absorbers in series. Before entry, the containment atmosphere will be
purged to the unit vent through a second HEPA filter and charcoal
adsorber. In our evaluation we assumed a need to purge the contain-
ment building 4 times per year.

The ventilation systems for the auxiliary building and fuel handling
areas will be designed so as to maintain a negative pressure in these
areas. The airflow will be controlled so that the flow will be from
clean to potentially more contaminated areas.

A portion of the non-reusable reactor coolant leakage was assumed to
occur inside the auxiliary building. Gases resulting from this leak-
age will be released without decay to the atmosphere through HEPA
filters and charcoal adsorbers via the auxiliary building ventilation
system to the unit vent. Ventilation airflow through the turbine
building will be discharged through roof ventilation without treat-
ment.
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Gaseous wastes of expected low concentration (e.g., vents from chemical
wastes tank, miscellaneous wastes tank, concentrated miscellaneous
wastes storage tanks, and miscellaneous wastes evaporator condensate
storage tanks) will be collected in a vent header in the auxiliary
building. Liquids stored in these tanks will contain essentially
no fission gases but will contain traces of radioiodine. Gases will be
discharged through the vent collection header into the auxiliary
building ventilation system containing both HEPA filters and charcoal
adsorbers.

Based on our evaluation of the gaseous waste treatment systems, we
estimate a total of 3260 curies per year of noble gases and 0.022
curies per year of iodine-131. Estimated releases from primary and
secondary sources are shown in Table 11.

Using the assumption that no gas will be deliberately released but
that 100 ft 3 will leak from the storage tanks each year and adding
in the contribution from unavoidable reactor coolant leakage, the
applicant has estimated an annual release of 975 curies of noble
gases. No values for radioiodine were estimated by the applicant.

c. Solid Wastes

The solid waste handling system will be designed to collect, monitor,
process, package, and provide temporary storage for radioactive solid
wastes prior to offsite shipment and disposal in accordance with
applicable regulations. Solid wastes are grouped under two categories.

Wet solid wastes will consist, primarily, of spent demineralizer
resins, evaporator bottom (concentrates) and filter sludges. These
wastes will be dewatered or solidified and packaged in 55-gallon steel
drums or other approved containers. Thecontainers will be filled
and sealed securely by remote control.

Dry solid wastes consisting of air filters, contaminated rags, paper,
gloves, and protective clothing from contaminated areas will be
compacted into 50-gallon drums by a hydraulic baling machine. Irradi-
ated reactor components, such as spent control blades, fuel channels,
in-core chambers and large pieces of equipment, will be stored in the

spent fuel storage pool for sufficient radioactive decay before
removal to in-plant or offsite storage. All solid wastes will be
packaged and shipped in accordance with DOT and AEC regulations.
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Table 11.

Estimated Annual Releases of Radioactive Materials In
Gaseous Effluent From Virgil Summer Nuclear Station, Unit I

Curies/year

Radio- Auxiliary
Nuclide Building

Containment
Purge

Waste Gas
Processing
System

Condenser
Air
Ejector Total

Kr-83m

Kr- 85m

Kr- 85

Kr- 87

Kr-88

Kr-89

Xe-131m

Xe-133m

Xe-133

Xe-135m

Xe-135

Xe-137

Xe-138

1-131

1 1 2

8

6

4

13 767

8

6

4

16

782

8

14 14 28

7

15

1150

3 1 7 18

311 15

19 1150 2320

1 1 2

23 23 46

1 1

3 3

2

6

3260

0.0220.0068 0.00028

0.00034

0.015

1-133 0.0093 0.008 0.018
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It is estimated that approximately 315 drums of spent resins, filter
sludges and evaporator bottoms at approximately 15 curies per drum
and 700 drums of dry and compacted waste at less than 5 curies per
drum will be shipped offsite each year.

3. Chemical and Sanitary Waste Systems

Chemical Wastes from the Station are classified by the Applicant
in five different categories. These are: a) Startup Wastes
b) Floor Drains and Oil Contaminated Wastes c) Ion Exchange
Regenerant Wastes d) Sewage Wastes and e) Steam Generator Blow-
down. Waste composition and volume were estimated by the
Applicant with limited definitions of concentrations and treat-
ment methods. The Applicant notes that "As project equipment
is purchased, more exact data will become available and will
allow updating of these quantities."

5

a. Startup Wastes

The Station systems will be flushed with plain water. The resulting
waste may contain welding scale, rust and other debris. The flush
water will be routed to the floor drain system for solids settling
by means of a settler and ponding.

A phosphate detergent will be used to clean various equipment.
About 600,000 gal is the estimated quantity to be disposed. The
concentration of trisodium phosphate will be about 670 ppm and
the detergent used will be at approximately 330 ppm. Treatment
will consist of collection and lime or alum addition to precipitate
the phosphate (to less than 5 ppm in the supernatant solution).

The liquid will be pumped to an oxidation pond south of the yard,
or to the sanitary system. The insoluble phosphate will be disposed
to a land fill.

b. Floor Drains and Oil Contaminated Wastes

These wastes will comprise floor washings, fire water and oil
spillage. Diked areas containing oil storage tanks will be
pumped out on occasion. Free oil is to be removed in a
separator and sent off-site for disposal. Oil in the effluent
from the separator should contain less than 100 ppm, and the
BOD should not exceed 150 ppm. This water will be ponded. The
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final effluent is estimated to have a BOD of about 37 ppm based
on 75% BOD removal. Flow will range from about 10,000 gal/day to
about 30,000 gal/day.

c. Ion Exchange Regenerant Wastes

Ion exchange demineralizers will be used for purifying feedwater
to the steam generators and water used as the primary coolant for
the reactor.

The demineralizers used to treat make-up water will be regenerated
with sodium hydroxide and sulfuric acid. The effluent from the
regenerating treatment will be disposed in the condenser cooling
water to Monticello Reservoir. The sodium hydroxide and sulfuric
acid solutions will be combined and the pH adjusted to neutral,
ppH 7 ± 1, and discharged in the condenser cooling water effluent
line. The estimated salt concentration is 8700 ± 2500 ppm. Daily
flows will range from about 11,000 to 16,000 gal/day and the dissolved
solids (primarily sodium sulfate), will be discharged at a rate ranging
from 552 to 1490 lb/day. If the waste is throughly mixed with the
condenser cooling water of 530,000 gpm, a resulting average concen-
tration of 0.09 to 0.23 ppm is. achieved. Further dilution in
Monticello Reservoir will occur. The batch wide nature of the
operation could result in sporadic discharges. This would give
rise to momentary surges of appreciably higher concentrations than
those calculated for average flows. Nevertheless, the estimated
discharge concentrations of 0.09 to 0.23 ppm are far less than the
total dissolved solids in the Broad River, 47 ppm.

Other PWR chemical releases are shown in Table,12. The Oconee
Reactor release when scaled to the Summer Station size would repre-
sent an average of about 0.14 ppm of dissolved solids in the conden-
ser cooling discharge water.

d. Sewage and Sanitary Wastes

A sewage treatment plant will be designed to process domestic
wastes in accordance with all applicable station and local regula-
tions. The Applicant notes that the discharge from the treatment
plant will meet all state water quality standards. During con-
struction, portable sanitary fecilities will be used.

e. Steam Generator Blowdown

Dissolved solids will slowly accumulate in the water in the steam
generator circuit due to vapor losses from the condensed water
and from steam leaks. Salts present will include corrosion



TABLE 12

CHEMICAL REQUIREMENTS REACTOR-STEAM SYSTEMS

lb/yr

Oconee
20

(1 Unit, 2568 MWt)
Maine Yankee21 Midlands 2 2

(2440 MWt) (2453 MWt)Chemical

Reactor Coolant:

Boric Acid
Hydrazine
Lithium hydroxide

18 (in effluents)
100 (used)

60 (used)

18 (in effluents)
11 (used)
(not listed)

10

Steam Generator Feedwater

Hydrazine 600-4300 (used) (not listed)

Regeneration of Deborating
Demineralizer

Sodium hydroxide 1400 (used) (Not listed)

Regeneration of Water Treatment
Demineralizer

Sodium hydroxide

Sulfuric Acid

147,000
(used, discharged)

150,500
(used, discharged)

13,200

5,300

100,000

171,000

Laundry and Cleaning Detergents

Floor Cleaning (liquid) 3,300
(used, discharged)

1,590 (used)

(Not listed)

(Not listed)Laundry. (solid)



111-34

inhibitors added, other feedwater chemicals for pH control and
small amounts of corrosion products. When the concentration of
dissolved solids rises to a certain level, some water must be
released as "blowdown" and made up with fresh. The concentration
of salts is estimated by the Applicant to be in the range of 50 to
1000 ppm at blowdown, with an estimated 10 to 40 ppm phosphate.
Estimated flow rates are highly variable and cover a range of 29,000
minimum to 259,000 maximum gal/day. The blowdown will be discharged
into the condenser water effluent or recycled for secondary cycle
makeup.

4. Condenser Cooling System

No chemicals are to be added to the condenser water; any cleaning
of heat exchange surface will be through mechanical means which
have been applied in other steam systems. One system employs
rubber balls which are sent through the tubes.6 Corrosion products
are expected to be negligible because of the corrosion-resistant
alloys used in the construction of the condenser.

5. Site Storm Drainage

All Station site drainage except for a narrow strip along the edge
of the service pond will be intercepted and carried in storm sewers
to the south and west away from Monticello Reservoir. The system is
designed to carry the rainfall from a 3-hr rain of 21.4 in. This
waste will contain principally soil and dust particles, but will
also wash any spilled chemicals into the area chosen for the drainage
receptor.7
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IV. ENVIRONMENTAL IMPACTS-OF SITE PREPARATION
AND PLANT CONSTRUCTION

A. SUMMARY OF PLANS AND SCHEDULES

The Applicant initiated studies and engineering in 1968 leading
to the application for construction, the PSAR, and the Environmental
Report submitted June 30, 1971. During the interim period detail
engineering has continued. Surveys to determine property lines and
negotiations for purchasing the needed property were underway in spring,
1972. At this time there has been no ground broken for construction,
either for the Summer Station or the Fairfield Pumped Storage Hydro-
station. A schedule of major activities required for construction of
the Station is shown in Figure 20. The scheduled time for receiving
the construction permit is targeted for the end of 1972.

B. IMPACTS ON LAND, WATER, ECOSYSTEMS AND HUMAN RESOURCES

1. Station Site Preparation and Construction

Initial effort on the Site will be to remove the pine growth from the
major hill and surrounding terrain to be leveled for the yard area.
Pine of commercial worth will be removed at the option of the former
owners of the land and remaining trees will be removed by land clearing
operations, both clearcutting and bulldozing into windrows. Any burning
of the collected trees and brush is to be carried out in accordance
with Regulation 2A of the South Carolina Pollution Control Authority. 2

These operations will inevitably create dust and smoke, but these
effects will be of relatively short duration, perhaps a few months
at most. Workmen on the Site will be those principally affected;
however, winds may carry smoke and dust occasionally into surrounding
communities a few miles distant.

Extensive leveling operations will follow. The maximum depth of earth
removal will, be of the order of 65 feet from the current crest to the
finished grade. Bladed earth movers, backhoes, and other heavy grad-
ing equipment will be used. Low areas will be filled, but the excavated

earth will primarily be used to extend the level area. Soil will be
bulldozed over the edge of the enlarging area until the finished grade
is reached. Related activities will include grading for roadways and
preparing the roadbed for the railroad spur to be constructed from the
Southern Railroad to the Site. These activites will entail similar
impacts to those from Site preparation.
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Construction of the Summer Station will require excavation for intake
structures, reactor building foundations, and the necessary dikes for
the service water pond and the discharge canal. Erection of buildings
and the steam-electric system will follow and occupy a large part of
the time during the construction period.

The major impacts of the Site grading and construction will be those of
dust raised during dry periods, soil run-off in rainy seasons, the
noise and diesel exhaust fumes from equipment, and the displacement of
wildlife. Roughly 200 acres of mostly loblolly pine will be destroyed,
but when it is recognized that there are 358,000 acres of forest land
in Fairfield County alone, 3 the commitment of this land resource is
very nominal.

Impacts on water will be the enhanced turbidity in the Broad River
from increased soil erosion during rainy seasons. The Broad River
receives drainage from 4500 square miles above the Site; 4 hence, it
is unlikely that erosion during construction would significantly
increase the river turbidity, which is normally high. Intake and
discharge structures will be constructed prior to filling Monticello
Reservoir; hence, enhanced turbidity from construction should be
very slight and brief, principally from the impoundment-filling
operation which may suspend loose soil particles for a time.

The impact of site preparation and plant construction on terrestrial
ecosystems is directly related to habitat modification, with attendant
effects on biota. Total disruption of habitats will be unavoidable
in the intense activity in the area to be covered by buildings, parking
lots, roadways, and so on. During construction of the plant, nearly
all vertebrate animals can be expected to be displaced, due to noise,
activity, or imminent hazard from large machines or human beings.

The fate of displaced animals depends almost entirely upon species
specific behavior, which is best understood in large game animals.
Whitetail deer may be little affected by noise and commotion after
a period of acclimation, and deer dislocated due to construction
activities probably will be absorbed into new areas with little
difficulty unless the new habitats are saturated. 5 The large areas
of suitable habitat in the vicinity of the Site and the encouraging
response of deer populations to land management practices undertaken
in recent years by South Carolina Wildlife Resources give assurance
that any displaced deer will survive and help sustain increasing
deer population.6
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Wild turkeys are fewer in the vicinity of the plant Site, because the
habitat is marginal in contrast to upper Frees Creek. Turkeys are
flock-living birds, so they (and other flock-living birds) will be
displaced as a group, not singly, whereas territorial birds and
mammals will usually be displaced as individuals. 7 Displacement of
any resident turkeys or other game birds due to construction
activities is nearly certain. As with deer, turkey kills have in-
creased each year since turkeys were introduced and the increase is
attributed to land management programs.6 Other lesser game species
which will be displaced are rabbit, squirrel, quail, dove, fox, mink,
raccoon, opossum, otter, and skunk. Various reptiles and numerous
small earth dwelling invertebrates, components of the food web of the
ecosystem will also be destroyed or displaced.

Transport of building materials, equipment and workers will increase
traffic on the roads immediately adjacent to the Site and to a lesser
degree on the major highways. Congestion is not anticipated to be
significantly increased. The Applicant will work with the South
Carolina Highway Department when designing and constructing entrance
roads to state highways, grade crossings, and bridges as necessary,
and repair of damaged highways. 8

An impact on human resources and the neighboring community facilities
will be experienced during the Site preparation and construction
phase. A construction force of around 1000 workers is anticipated. 9

During the same period an additional 800 workmen would be employed
at the Fairfield Pumped Storage Hydrostation.

Most of these workers are expected to be drawn from the larger centers
such as Columbia, but many skilled construction workers are expected
to establish temporary living quarters within 25 miles for the few
years of construction. In similar construction projects the addition
of 1800 construction workers resulted in 5110 new people in the area. 1 0

About 1000 school children will require schools and teachers. About
700 trailer accommodations, and 1000 more telephones will be needed.
An estimated 760 new supporting jobs will be created in the vicinity.
Because of the large size of Columbia, 113,000 people, the increased
demands on public schools, housing, and municipal services are expected
to be satisfied without undue stress on current facilities and services.

The increased demand will occur gradually as the construction activity
grows to a peak. The new jobs created and the increased payroll will
promote the economy of-the region.
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2. Impact of Transmission Line Construction

Rights-of-way for transmission lines will be cleared of trees by
clear cutting and burning debris under carefully contolled conditions.
The loss of trees in the construction of transmission lines is an
environmental impact both from an economic and ecological standpoint.
Trees on about 1800 acres will be cut and the land withdrawn from
potential production offorest products. The 1800.acres is located
in counties whose aggregate forest acreage exceeds 1 million acres. 1 1

The Staff regards the removal of present growth and future loss from
rights-of-way as an environmental impact which is acceptably small
when placed in perspective with available forest resources in this
area.

Equipment, workmen, and materials will be transported by trucks into
the corridors which will create local noise and fumes from vehicles.
These effect are not expected to be of major impact because practically
all rights-of-way are in areas remote to communities and the effects
will occur over a short interval of time.

Habitat of wildlife will be altered in the rights-of-way. During the
clearing and construction, animals will seek shelter in adjacent forests.
Clearing timber from rights-of-way ultimately is expected to be bene-
ficial to deer and other foraging species through enhancement of shrubs
and grasses along the corridor edges where more sunlight can now reach. 1 2

Animals whose habitat may be altered, but which may readily find suit-
able or improved areas, are rabbit, squirrel, quail, dove, fox, mink,
raccoon, opposum, and skunk.

In the few regionswhere the lines will pass through cultivated fields
or pasture lands, construction activites will leave a transient, nominal
impact. Some crops in the immediate vicinity of the poles or towers
may be damaged or destroyed.

C. CONTROLS TO REDUCE OR LIMIT IMPACT

Several measures will be taken during construction of the Summer Station
and the transmission lines to limit the impacts of these activities.
A land management program to be initiated prior to construction and
following through all stages of construction and throughout the life of
the Summer Station has been formulated and will be implemented in
cooperation with State agencies. 1 3 The objectives of the land manage-
ment programs are to minimize any adverse effects and to compensate
for unavoidable impacts by providing improved recreational amenities
in the area. The land management program will be applied not only to
the Summer Station but to construction and operation of the Fairfield
Pumped Storage Hydrostation as well. Each facility is largedly dependent
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on the other and environmental impacts are involved jointly,
particularly in the construction phase. The land management program
to be carried out by the Applicant has several elements, some of which
are designed to limit impacts during construction. Erosion will be
controlled to a minimum during construction. Natural ground cover
will be preserved as far as possible; however, it is apparent that
much of the Site will require complete removal of all biota due to
the depth of cut required. Preserving natural ground cover should
prove effective along roadways and in the borders of the cleared
area. Further measures to be taken include judicious scheduling of
clearing and grading operations to avoid heavy rainswhich would
increase erosion. Food and cover species will be planted in cleared
and buffer areas soon after the Site is cleared and graded. This
will have the two-fold purpose of reducing erosion and providing
forage for wildlife.

Landscaping will include plantings to preserve the natural settings
and to enhance the appearance of the grounds and structures.

Timber management practices will be directed toward providing improved
recreational uses of forested areas, limiting the destruction of
timber during construction, and providing improved habitat for
wildlife. Specifically related to site preparation is the arrange-
ment in place through which owners of the forested land will be
permitted to remove all timber within a designated time. 1 4 If their
option is exercised, owners may realize a substantial return and the
removed timber would be used in a productive way.

Outdoor recreational opportunities will be significantly improved
through the land management plans. Land areas will be set apart
and developed for picnic sites, campsites, boat launching ramps,
and a scenic overlook. A visitor center will be erected near the
Summer Station and provide a panoramic view of the project areas.
The visitor center will feature exhibits of nuclear power generation,
the workings of the Summer Station, and the Fairfield Pumped Storage
Hydrostation.

A fishing area will be provided in the northern end of Monticello
Reservoir by an impoundment dam which will become the roadbed for
relocated Highway 99. An outfall structure will be provided to
prevent the return of water from Monticel;lo Reservoir, thereby
helping to preserve the clarity of the water feeding the reservoir
from the upper reaches of Frees Creek. Most of Monticello Reservoir
can also be used for boating and fishing.
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Contractors will be required to provide the necessary dust and fume con-
trols during the construction phases as needed to meet industrial health
limits. Dust will be controlled by frequent sprinkling of the areas
prone to dusting.

Unsalvageable lumber, packing cases,.and other combustible debris will
be disposed of by controlled burning. Collection and burning will be
made as frequently as required to prevent large accumulations and to
thus limit the size of the resulting fire. Non-combustible materials
will be transported to State-approved disposal sites, or disposed of
by burial locally under State-approved methods.

Chemicals used during the construction phase such as alkaline flushing
of pipelines and acid treatment of concrete will be disposed of to a
holding pond, or disposed, after neutralizing, by seepage and burial in
accord with State standards.

Portable sanitary facilities will be used during construction. These
facilities will be installed and serviced by a commercial supplier.

The adverse aesthetic impact of the appearance of transmission line,
poles, and towers is regarded by the Staff to be minimal, primarily
because of the largely forested, low population regions through which
the lines will pass. Visual impact will be reduced further by adherence
to Federal guidelines and recommendations. The Applicant will use
as a guide the Federal Power Commission Order No. 414 of November 27, 1970,
"Protection and Enhancement of Natural, Scenic Values in the Design,
Location, and Operation of Project Works."'14 in following these guide-
lines the Applicant will locate the rights-of-way to avoid historic
places, natural landmarks, parks, scenic areas, and recreational lands.
(See also Section V.A.4).

In summary, the Staff concludes that during construction of the Summer
Station certain adverse impacts will be imposed on the environment and by
the workers on the Site. Transmission lines will always be regarded by
some as a detriment in primitive, forested areas. The measures to be
taken by the Applicant are regarded as a substantial effort to minimize
the adverse effects accompanying construction. When account is taken of
the duration of the intrinsic effects, the rather rapid recovery which
will follow construction, and the environmental enhancements to be
achieved through land management and other practices, the impacts are
regarded as acceptably small in relationship to the benefits to be
derived from the power from the Summer Station.
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V. ENVIRONMENTAL IMPACT OF STATION OPERATION.

A. LAND USE

1. Visual Impact of the Station

Because the Site is in a forested, low population area, the visual
impact will be minimal. Some may contend that any large man-made
structures intrude on the virgin forest vista. To many, however,
the Summer Station, Monticello Reservoir, and the Fairfield Hydro-
station will provide contrast to the forests stretching to the
horizon in almost every direction. The natural vegetation cover,
which is heavy and quite tall, will tend to conceal the buildings
and other structures from the east, west and south. From the
north the structures will be readily visible from points on the
impoundment or its shoreline. Although the architecture of the
buildings has not been detailed, the Applicant intends to use
modern materials and colors to make the buildings attractive and
in harmony with the dominant natural colors in the region. The
Applicant will landscape the land around the buildings and restore
any disturbed land beyond that immediately needed for the Station.
From yard plans furnished by the Applicant, the Staff calculated
that about 200 acres will be cleared for the Summer Station.
This cleared and leveled area is regarded by the Staff as a
greater area than the minimum required for a nuclear station of
the size of the Summer Station. Because the leveled area is
achieved by cutting the top of a prominent hill down to about
65 ft below its summit, the extensive earth-moving required will
be most efficiently carried out in a single operation.

2. Fogging and Icing

The most notable impact of the Summer Station on the atmospheric
environment will be through Monticello Reservoir. On an annual basis
approximately 50% of the heat rejected to the environment by the
proposed power station can be assumed to transfer as latent heat.1, 2

For the Summer Station, this amounts to the evaporization of about
800 lbs of water/sec. Assuming that the temperature, relative
humidity and wind speed conditions at the Site can be represented by
published data for Columbia, South Carolina, 3 the fogging potential
incurred by the formation of Monticello Reservoir and that from evapora-
tive cooling of the Summer Station effluent was estimated. On an
annual basis, the increase in number of hours of fog was determined
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to be less than 70 hours per year. In the absence of heat from the
Summer Station, fog is expected to occur about 200 hours each year.
The fog caused by Monticello Reservoir would occur primarily during
the simultaneous occurrence of low wind speeds and temperatures below
freezing. Because of these conditions, there is a low potential of
increased locally hazardous driving conditions on Highway 215 near
the lake due to the formation of ice or frost. The nearest airport,
10 miles away, is too remote to be affected by fogging resulting
incrementally from the Summer Station heat dissipation. Consideration
of both the foregoing analysis and the analysis of the projected impact
on the impoundment presented by the Applicant4 leads to the conclusion
that there is only a minimal fogging potential from the proposed
cooling method.

3. Roads and Traffic Impact

The operating force for the Summer Station will be about 70 people. 5

The extra traffic resulting from this extra number of vehicles on
the county roads and highways will be nominal. Access to the Station
from county highways must be provided by the Applicant who will
insure that roadwidths and surfacing are appropriate for the amount
and kind of traffic expected. Increased traffic will result from
hauling fuel elements to and from the Station, shipping radioactive
wastes, materials and supplies, but will not add such an increment
to present traffic that the highways would be overtaxed to carry
this added traffic.

4. Transmission Lines

About 1850 acres of land will be occupied by the six transmission
line rights-of-way. The lengths and widths of these corridors are
shown in Table 8, Section III of this report, and a brief description
of the nature of the land through which each line will pass was also
given in Section III.

a. Transmission Lines Within the Project Area

Lines 1, 2, and 3 in Table 8 are the transmission lines which run
between the Summer Station and the Parr Hydrostation, the Fairfield
Hydrostation and to the Denny Terrace Substation No. 1. All the
land crossed over is forested, hilly terrain. There will be no
crossings over water courses or highways and the closest approach
to homes is about 1 mile. Rights-of-way will require about 165
acres in Fairfield County, where the population density is about 30
people per square mile. Transmission lines are to be supported
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on wood H-fram poles, hence will blend in with the natural setting.
Although some wildlife may be displaced from the cleared space,
there appears to be an entirely adequate amount of similar growth
to support added numbers of animals. Growth of lower shrubs and
weeds following forest thinning benefits certain wildlife species. 6

This observation is in accord with the Applicant's statement that
growth of bushy vegetation after logging of ma or forests is a
factor in helping to increase deer population. The total environ-
mental impact of transmission lines within the project area is
expected to be very small.

b. Transmission Lines Beyond the Project Area

These are lines identified 4, 5 and 6 of Table 8, in which data
are presented concerning their length and width of right-of-way.

The Summer-Pineland (No. 4) and Summer-Denny Terrace No. 2 (No. 5)
will occupy a common right-of-way for 19 miles (about 550 acres of
land will be committed). This right-of-way will parallel the Broad
River about 2 to 4 miles to the east. The land to be traversed is
primarily forested and the lines will have little visibility from
traveled roads.

The remaining portion of the Summer-Pineland and Summer-Denny
Terrace No. 2 will terminate 6 miles and 2 miles, respectively,
north of Columbia, requiring an additional 200 acres. All parts
of the routes are through low-population regions. In the vicinity
of Columbia, the route will be selected to follow low areas such as
creekbottoms to minimize the visual impact. Land given over to
rights-of-way will be dominantly forested. Some low-productivity
agricultural land will be traversed, but this will be a small
fraction of the total and to a large degree, the current agricultural
activities can be continued on the rights-of-way. Impact on wild-
life will be very minor, although some animals would be displaced
to the adjacent forested land.

The Summer-Urquhart transmission line will commit about 895 acres
of land to this use. The area traversed is primarily forested land
with some open area and a very little agricultural land. Two high-
ways and many rivers and streams will be crossed. Population in
the regions traversed is quite low, ranging from about 46 to 83
people per square mile. There are no endangered wildlife species
in this region. Impact on animals and birds present will be pri-
marily that of displacing them to the adjacent forested land.
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Aesthetic impact of the transmission lines will be signficant to
that segment of the people in the vicinity who think adversely of
the appearance of transmission lines. Visibility will be minimized
by keeping the lines away from dwellings, by using wood H-frame
poles which are shorter than most of the trees in the wooded areas
and by running the lines below the crest of hills. Visibility at
road and stream crossings cannot be avoided. Agricultural'land
passed over will be impacted to the degree that cultivation may
be a little more difficult because of transmission poles and
guy wires, or that aerial spraying is interfered with because
of the towers and- lines. The Applicant notes that any damage to
crops during maintenance operations on the lines will be compensated
to the farmer using the land. Forest land withdrawn from use is
compensated to the farmer using the land. Forest land withdrawn
from use is estimated to be much less than 1% of the total forested
area of the counties through which the transmission lines pass. 8

In unavoidably visible locations such as river and highway cross-
ings, the Applicant intends to avoid long tunnel views. Locations
for crossing recreational areas such as Lake Murray will be selected
to minimize the visual impact. An experiment in screen plantings by
the Applicant appears to be pointing the way to minimizing the aesthe-
tic impact of transmission line corridors. Selected species of plants
are to be set out in locations to provide more wildlife cover, food,
travel lanes, and in general, improve the appearance of the corridor.

5. Environmental Enhancement

The Applicant plans to develop a recreation area at the north end of
the Monticello Reservoir. The intent is to create a high quality
public fishing area of several hundred acres. A boat launch with
picnic and related facilities will be provided. The fishing area will
be physically separated from the reservoir by a causeway across the
reservoir and gated structure will be placed in the causeway to pro-
vide for water level adjustments. It will be equipped with some
arrangement to prevent coarse fish from entering the fishing area
which will be stocked and managed in cooperation with the South
Carolina Wildlife Resources Department. An excellent fishery for
bream and bass is expected to develop. Productivity will probably
be higher than the rest of the lake due to low turbidity caused by
the dilution inflow of the relatively clear water of Frees Creek
and the settling basin effect from the causeway.

B. WATER USE

1. Water Standards

The South Carolina Pollution Control Authority has established
stream classification standards for the maintenance of surface
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water quality. 9 Table 13 gives the Quality Standards for South
Carolina surface waters.

The Broad River is designated Class B for which water quality must
be adequate for domestic use after complete treatment as specified
by the State Board of Health. Section III, paragraph 10, b, e,
and f, also apply. These Standards require that the water "....shall
not exceed a temperature of 90'F at any time, after adequate mixing
of heated and normal waters as a result of heated liquids, nor shall
the water temperature, after passing through an adequate zone for
mixing, be more than 50F greater than that of water unaffected by
the heated discharge...." and "All waters shall not exceed a monthly
average temperature of 90'F at any time, after adequate mixing of
heated and normal waters as a result of heated liquids, nor shall
the monthly average water temperature, after passing through an
adequate zone for mixing, be more than 3*F greater than that of water
unaffected by the heated discharge. The size of the mixing zone will
be determined on an individual project basis and will be based on
normal engineering considerations and the area affected shall be kept
to a minimum. The mixing zone shall not prevent free passage of fish
or cause fish casualty." "Compliance with temperature standards in
streams below impoundments to include those which are used for
cooling purposes (as judged by the Pollution Control Authority to be
in the public interest) shall be based on measurements in the
receiving waters below the impoundment." 9

Detail review by the Staff of the Quality Standards for South Carolina
surface waters shows them to be adequately restrictive to protect the
waters affected by the Summer Station to a degree that resulting environ-
mental effects should be acceptably small.

In setting standards for Monticello Reservoir, the Applicant will be
guided by standards for Parr Reservoir and the Broad River. Operation
of the Fairfield Pumped Storage Hydrostation will exchange large
quantities of water almost daily from the Parr Reservoir to Monticello
Reservoir and the reverse; hence, standards must reflect the potential
for impacts on Monticello Reservoir directly affecting Parr Reservoir
and the Broad River. Protection of downstream water quality can be
achieved by application of the State water quality standards to the
waters of Monticello Reservoir. The heat limitation in Parr Reservoir
which requires that streams entering the Broad River have an average
temperature rise of less than 3'F sets one important limitation on heat
dissipation from the Summer Station to Monticello Reservoir. The
temperature increase in the tailrace region of the Fairfield Hydrostation,
(or, the Frees Creek confluence with the Broad River) has been estimated by
the Applicant on the basis of scale model studies by their consultant,
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TABLE 13

QUALITY STANDARDS FOR SOUTH CAROLINA SURFACE WATERS

Quality Factors

1. Sewage,
treated waste,
thermal dis-
charges, or
other waste
effluents.

Class AA(a)

N one

Class A(b)

No specifications
(Within limits
set by 3 and 4
below)

No specifications No specifications

Class B(c) Class C(d)

2. Dissolved
oxygen

Not less than
6 mg/liter with a
daily average of
7 mg/liter

Not less than
5 mg/liter,
except swamp
waters may be
4 mg/liter

Daily average not
less than 5 mg/liter
with a low of
4 mg/liter. Swamp
waters may have
average of 4 mg/
liter

Not less than

3 mg/liter, except
that swamp waters
may have a low of
2.5 mg/liter

(a) Class AA: Domestic and food processing, pH and disinfection adjustments may be required
for trout survival and for uses requiring water of less quality.

(b) Class A: Swimming waters, other uses requiring water of lesser quality.
(c) Class B: Suitable for domestic supply after complete treatment in accordance with

requirements of South Carolina State Board of Health. Suitable for propagation
of fish, industrial and agricultural use, and other uses requiring water of
lesser quality.

(d) Class C: Suitable for fish survival, industrial and agricultural uses, and other uses
requiring water of lesser quality.



TABLE 13 (Continued)

Quality Factors

3. Toxic wastes,
deleterious
substances,
colored, or
other wastes.

4. Fecal coliform

Class AA(a)

None in amounts
to exceed limita-
tions set forth
in USPHS Drinking
Water Standards

Not to exceed 20
per 100 ml as a
monthly arithmetric
aver age

Class A(b)

No specifications

Not to exceed a
geometric mean of
200/ml. No more
than 10% of sam-
ples in a 30-day
period exceed
400/100 ml

Class B(c)

No specifications

Not to exceed a
log mean of
1000/100 per ml
based on 5 con-
secutive samples
during any 30-day
period; nor to
exceed 2000/100 ml
in more than 20%
of the samples
examined during
such a period

Range between 6
to 8.5 except
swamp water may
have average of
5.0 to 8.5

No greater than
1 pg/liter unless
caused by natural
conditions

Class C(d)

No specifications

Same as for B

5. pH Limited by 3 above 6.0 to 8.0 except
that swamp water
may range from pH
0.50 to 8.0

No specifications

Same as for B

6. Phenolic Limited by 3 above No specifications
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Alden Research Laboratories, Worcester Polytechnic Institute, Holden,
Mass. The hydraulic interaction and resulting transfer of heat between
Monticello Reservoir and Parr Reservoir have been delineated in these
model studies. Compliance with water standards and optimization of the
design of inlet and outlet structures are being assured. Results of
these experiments and independent assessment of thermal effects by the
Staff are discussed under Temperatures, Section V.B.3.

2. Hydrology

The main impacts of Monticello Reservoir on groundwater hydrology have
been discussed in the Parr Hydroelectric Project Environmental ReportI 0

which was submitted to the Federal Power Commission and which is partially
excerpted here. In summary, the impoundment will raise the water
table to the impoundment level at the lake border. The water table
will slope away steeply and locally reverse the groundwater flow away

from the Frees Creek basin. Ultimately, however, this groundwater will
return to the Broad River via the Terrible Creek, Mayo Creek or Little
River Valleys. The low permeability of soils and bedrock in the Site
vicinity will limit the amount of groundwater flow from the impoundment.

It is. not expected that the impoundment of Monticello Reservoir and
operation of the facilities will have a significant impact on the
surrounding springs or wells or on stream flow in the adjacent
drainage basin. Wells close by may experience a rise in water level.
The rise is expected to be slight, probably on the order of a few
feet. The water quality in Monticello Reservoir is expected to be
essentially the same as in the present Broad River. However, should
any contaminants enter the impoundment and move into the groundwater
system, the filtration and ion exchange properties of the soil

coupled with the extremely slow movement of the groundwater make the
possibility of contaminating existing wells remote. Water quality

and gross beta radioactivity will be determined by water samples

collected at selected wells and springs in the path of the slow-moving
groundwater. This will be done as part of a general hydrologic
monitoring program.

3. Temperatures

Broad River temperature data have been collected at Carlisle, 22 miles
north; Richtex, 14 miles south of the Site; and at the Parr Steam Plant
intake. These data indicate that a minimum monthly mean temperature
in the low 40's 0 F occurs in December and January. Maximum monthly mean
temperatures in the low 80's°F occur in July and August. Instantaneous

temperatures as high as 92°F have been recorded at the Parr Steam Plant
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intake. However, since some recirculation occurs at the intake, the
maximum temperature over most of Parr Reservoir is probably in the
high eighties.1

The condenser cooling water intake for the Summer Station is below the
surface of the impoundment. A 10-ft deep skimmer wall is provided to
prevent influx of warmer surface waters (see Figure 16). Ten-ft
skimmers are also to be installed on the Fairfield Pumped Storage
Hydrostation intake (see Figure 2). During the winter months the
heated water discharge plume will stay at the surface of the impound-
ment and dissipate its heat to the atmosphere. In summer, the reservoir
surface becomes warm and the water tends to stratify into a warm, dynamic
surface (epilimnetic) layer and a cold static submerged (hypolimnetic)
layer. Heated discharge into the epilimnion tends to preserve this
stratification into layers. The depth of the stratification for
Monticello Reservoir can only be estimated by the Staff because the
Applicant's model studies are not properly scaled for heat transfer and
thermal profiles at different seasons. The depth of mix of a natural
reservoir and of one with induced heat loading varies throughout the
season, but can be estimated from experience at other locations, pre-
ferably at similar nearby reservoirs. Such estimates have been made
and comparisons published for Lake Keowee1 2 which is approximately the
same depth as Monticello Reservoir and about 150 miles distant. These
estimates also included the effects of heated surface discharge as at
Monticello Reservoir.

Figure 21 shows the vertical temperature profiles predicted for Lake
Keowee during various months of the year at a point 3000 ft from the
discharge canal. 1 3 Monticello Reservoir would probably have similar
profiles at a smaller distance (500-1000 ft) from the discharge because
of the lower total coolant flow (1180 versus 4500 cfs) and a higher
temperature difference (24.5 versus 17.5°F) relative to the Oconee
plant on Lake Keowee.

Since the heat load is discharged into the epilimnion, the seasonal
stratification tends to persist in the plume region and the depth of
mixing remains relatively shallow (10-15 ft) until the surface cooling
late in the season effectively overpowers the influence of the heated
discharge. The horizontal extent of the heated plume is limited and
hence, in the cooling seasons, the impoundment may be expected to
follow a deeper mixing cycle in the far reaches than near the discharge
(Isotherms <3°F).

The temperatures to be expected in Monticello Reservoir with and without
the nuclear power Station in operation have been estimated by the Staff
using information from some other field studies. Brady, Graves, and
Geyer 1 4 have shown that the equilibrium surface temperature field data
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correspond quite closely to the dry bulb air temperatures at sites
in south-central United States. At low values of air temperature the
lake surface temperature tends to be slightly lower, whereas at high
values of both, the equilibrium temperature is generally slightly
higher than the air temperature. With this as a basis, a calculation
of the equilibrium temperature was made by the Staff and used to
estimate the thermal effects of the Plant shown in Table 14. The
Applicant' s methods of calculation of the equilibrium temperature were
reviewed. These methods include the calculations of effects of radia-
tion, wind, and vapor pressure and result in reasonably conservative
ambient temperature estimates which are also shown in Table 14.

The temperature rise and area affected when one nuclear plant is
operating have been calculated by the AEC staff on the basis of plume
research by Asbury and Fr o15 Their method, a simplification of
Edinger and Polk's method, 6allows extrapolation from temperatures
observed in 23 lake plumes. The plume length to width ratio was taken
as 1.6 on the basis of measurements of a low velocity stratified
plume.1 8 Figure 22 shows the shape of the plume estimated by this
method and the estimated temperature rise above ambient surface tempera-
ture of points in the plume.

Details of the profile of the plume temperatures would be highly
variable depending on inlet-outlet conditions at the hydrostation,
reservoir geometry, and climatological factors. The Applicant has
sponsored a model study to help resolve some of these questions.
Scale models of Monticello Reservoir and Parr Reservoir were built at
Alden Research Laboratory in order to study the potential effects of
various intake and discharge configurations. The models were run for
the cases of one and two nuclear reactors, both reactors operating at
full power under various conditions of river flow and with the cycling
due to the storage and generation for the Fairfield Pumped Storage
Hydrostation. These scaled studies have yielded temperature plumes
for the lake typically as shown in Figures 23, 24, and 25.19 Figure 26
shows the Staff analysis of the thermal plume for the same case shown
by the Alden model in Figure 25 (two reactors, 1,060,000 gal/mmn
condenser cooling water). This comparison is necessary to show the
significant differences between the Alden model studies and the esti-
mates of the Staff which are based on the observations of Asbury and
Frigo of measured plumes and confirmed by independent studies of the
Staff.

The Alden model tests suggested that thermal stratification would *be
beneficial to minimize recycling of the cooling water and that the
jetties to be constructed between islands near the nuclear Plant out-
fall will aid in preventing such recycling. A comparison of Figures 23
.and 24 shows that the temperature increase in Frees Creek was lower



TABLE 14

ESTIMATED DAILY AVERAGE MAXIMUM TEMPERATURES AND AREAS WITHIN GIVEN I OTHERMS ON
MONTICELLO RESERVOIR WITH HEATING EFFECTS FROM UNIT 1 STATIONka;

Temperat 8 re Temperatures, 0F

Excess F Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec

Ambient (b) 46 48 55 65 74 83 85 84 79 68 54 46

1 47 49 56 66 75 84 86 85 80 69 55 47

2 48 50 57 67 76 85 87 86 81 70 56 48

3 49 51 58 68 77 86 88 87 82 71 57 49

4 50 .52 59 69 78 87 89 88 83 72 58 50

5 51 53 60 70 79 88 90 89 84 73 59 51

10 56 58 65 75 84 93 95 94 89 78 64 56

15 61 63 70 80 89 98 100 99 94 83 69 61

20 66 68 75 85 94 103 105 104 99 88 74 66

Acres With
Temperatures Percent

Equal to. or Greater Of Total
Than Tabled Values Lake Area

68oo.(c) 100

940 13

640 9

440 6

340 5

230 3

67 1

15 0.2

2.4 0.03

Area Having
Temperature

Increase Within
Range ShownF' (Acres)

0-1 5860

1-2 300

2-3 200

3-4 100

4-5 110

5-10 163

10-15 52

15-20 13

20-25 2

Percent of
Total Lake

Area

86

4.1

2.9

1.5

1.6

2.4

0.7

0.2

0.03

Ambient Tempi
Estim. by

Applicant(d ) 44 50 59 70 79 86 88 87 81 69 53 44

(a.)Estimated using empirical correlation from 23 lake-plumes. See Reference 15

(b.)Ambient values are station dry bulb temperatures modified slightly in
accordance with site data of Brady, Graves, & Geyer. 14

(c.)Total lake area.

(d.)Calculated natural equilibrium temperatures for bodies of water in the Parr
area which have no flow of water into or out of them. 1 7
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(1.6'F versus 4.1 0 F) for the model with a 24.5'F temperature rise than
for the 14.7°F temperature rise with a larger coolant flow rate. The
conclusions of the Alden progress report of December 29, 1971 for the
Parr Study were:

1. The overall concept of the Parr-Hydroelectric Project (Fairfield
Pumped Storage Hydrostation) is feasible.

2. The average daily water temperature rise at the discharge of the
pumped storage plant into the Broad River will be less than 3*F
rise with a 25'F temperature rise for two nuclear units. The
maximum measured temperature rise in the Broad River during any
phase of the pumped storage process will be 4.2°F.

3. Maximum heat transfer in the upper impoundment was achieved in
the model by stratifying the upper impoundment through use of
a low velocity surface discharge. Maintenance of the
stratification was necessary to keep the water temperature
discharged into the Broad River at a minimum.

4. Heat transfer to the atmosphere will be less in the colder months
than the warmer months.

5. It was recommended that a 25 0 F temperature rise be experienced by
the cooling water as it passes through the Summer Station con-
densers in order not to exceed a maximum daily average temperature
rise of 3'F in the Broad River at the Frees Creek confluences.

6. Damming off a small northern portion of the upper impoundment for
recreational purposes had no measurable effects on the overall
heat distribution in the project.

7. Further testing is required using undistorted models of the
nuclear Plant structures and the pumped storage structures to
improve understanding of the stratification, transport and in
order to minimize recirculation.

The recommendation of Conclusion 5 is being adopted by the Applicant,
although another test of the high AT - low flow condition with the
Alden model yielded a relatively high temperature effect (3.9 0 F) at
Frees Creek (Figure 25.

It is readily apparent that the size of the thermal plume and the
extent to which thermal effects will be experienced in the tailrace
of the Fairfield Pumped Storage Hydrostation are much less when
predicted with the phenomenological method (as used by the Staff)
than those results as predicted by the Alden Research Laboratory.
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scaled model studies. The plume dimensions and increased tempera-
tures estimated by the Staff and shown in Figure 22 are such that
almost no influence would be felt at the confluence of the Frees
Creek and the Parr Reservoir. The apparent discrepancy between the
Alden physical model results and those obtained by essentially
comparing the Summer Station thermal discharge with plume dimensions
actually measured in several lakes can be. explained in large degree
on the basis of the scaling of the heat transfer coefficient.

The Staff determined that the surface isotherms of the Alden model
studies could be significantly reduced. In Appendix B an analysis of
the appropriate scaling factor to be applied to the model heat transfer
coefficient is presented. Appendix Table B-1 shows the adjustment which
could be applied to the Alden model results. Since it is believed that
the actual heat transfer coefficients to be realized on Monticello
Reservoir will be higher than those operating in the model study, the
predicted isotherms would be even more favorable than the adjusted
values. The Alden model isotherms are compared to the adjusted isotherms
estimated by the Staff in three figures (Figures B-1 through B-3) in
Appendix B. The Staff therefore is forced to conclude that the use of
distorted models for analysis of thermal transport is not technically
defensible.

4. Dissolved Oxygen

It is well known that the hypolimnion of reservoirs often becomes
devoid of oxygen during the summer months. This is caused by the
thermal stratification which inhibits mixing of the upper turbulent
and oxygenated zones with the lower, cooler hypolimnion where biologi-
cal processes continue to deplete oxygen. The warmer water tends to
act as a lid and prevents total reservoir mixing. A similar condition
can exist when a thermal power plant discharges heated water when the
epilimnion is artificially supplied by the heated discharge water.

In moderately productive waters the biochemical oxygen demand in the
hypolimnion is sufficient to nearly deplete the dissolved oxygen
content of this zone. Since the hypolimnion is insulated from the
atmosphere by the epilimnion and is not mixed, it does not become
replenished and an oxygen deficiency results.

The result of stratification may be to decrease the water quality
downstream from a reservoir, if water is withdrawn from the hypolimnion
where dissolved oxygen is low. Stratification is not expected to
occur in Parr Reservoir due to the daily drawdown and inflow, and to
the mixing of the reservoir water with that from Monticello Reservoir
through operation of the Fairfield Pumped Storage Hydrostation. A
slight oxygen deficiency might be anticipated in Parr Reservoir as a
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resultof subsurface water from Monticello Reservoir passing through
Fairfield Hydrostation. The extreme turbulence and agitation that will
occur at the tailrace, however, is expected to provide sufficient
aeration to avoid undesirably low oxygen concentration. In comparable
turbulent tailrace waters at the Saluda Hydrostation, fishermen find
good fishing for brown trout and striped bass.20 At this station,
waters are drawn from a depth of 145 ft where oxygen depletion might
be expected, yet the water is aerated to a degree during the break-up
that occurs in the tailrace, such that fish appear to thrive. From
the evidence at hand, the Staff concludes that the Fairfield Hydro-
station tailrace water will be adequately oxygenated at the entrance
to Parr Reservoir.

The effect of nuclear reactor heating on the impounded waters in
Monticello Reservoir itself and particularly on the dissolved oxygen
have not been studied at length. Water temperature is an important
factor in governing the amount of dissolved oxygen the water will hold;
the colder the water, the more soluble is the oxygen. The temperature
effect of the heating in the condensers may be expected to reduce the
oxygen content of a fraction of the water in the lake to the solubility
limit at the discharge temperature. It should be mentioned that with-
drawal of condenser cooling water from the oxygen-depleted layer may
mean thatno real change in the oxygen content results from heating
and that at such times the heating merely inhibits dissolution of
oxygen by the normal processes in the surface layers. With temperature
increase the rate of biological activity and oxygen consumption may
increase, hence further reducing the amount of dissolved oxygen in
this region.

The overall impact of oxygen deficiency on aquatic life is expected
to be very small when account is taken of the relatively small fraction
of Monticello Reservoir affected by thermal effects and the constant
renewal of oxygen by water pumping from Parr Reservoir to Monticello
Reservoir. This observation will be confirmed or the actualeffects
measured in the Applicant's biological monitoring program.

5. Turbidity

The water to be used to fill Monticello Reservoir comes from Parr
Reservoir which is highly turbid due to suspended sediments. No long
term increase in turbidity should result from the. operation of the
Summer Station. Over the course of years settlement of solids may
be expected to fill the bottom of Monticello Reservoir as has occurred
behind Parr Dam. Parr Dam undergoes a flushing action due to
the annual changes in the flow of the Broad River, which has
stabilized the depth of the silt. This flushing effect may be
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expected to be much less in the continuously operating Fairfield
Pumped Storage Hydrostation. The Applicant has studied the silting
rate in order to determine the rate of settling in the proposed
storage impoundment. 2 1 The results of these studies showed that
under very pessimistic assumptions, only about 12% of the total
volume of Monticello Reservoir would fill with silt in 50 years.

During the construction phase a program of erosion control will
be instituted by the Applicant and maintained to minimize erosion
and turbidity effects on the Broad River. During operation of the
Fairfield Pumped Storage Hydrostation, some erosion of the shoals
and banks may occur resulting in some increased turbidity. The
Summer Station will have inlet and outlet channels which may erode
during early stages of operation but which should stabilize relatively
quickly when compared to the rest of the impoundment which will be
subject to much more wind-wave erosion. The turbidity of the water
will be monitored as part of the hydrologic monitoring program.

C. BIOLOGICAL IMPACT

1. Terrestrial Ecology

The impact on terrestrial ecosystems will have occurred almost
exclusively during the phases of plant construction. These impacts
have been discussed in detail in Section IV. Following construction,
some restoration of wildlife around the perimeter of the Summer
Station can be anticipated as the noise and the activity of the 1800
workmen coming and going is reduced to the relatively few needed on
the operating shifts. The operation of the Summer Station is
expected to have little or no effect on the animal life beyond the
perimeter of the Site fence. The frequent movement of vehicles on
roadways to the plant and of an occasional train on the spur will
keep animals out of these rights-of-way, but the net displacement
will be minimal from this cause, since the fraction of forest land
in this general area affected by man's activities is very small.

The Staff concludes that impacts on terrestrial wildlife uniquely
associated with plant operation will be marginally detectable and
thus, acceptable.

2. Aquatic Ecosystems

Operation of the Summer Station has the potential for significant
interaction with the biota of Monticello Reservoir through the intake
structure, heat exchangers effluent discharge canal, and mixing
zone. Some interaction with Parr Reservoir may occur as a result of
the water which will be discharged from Monticello Reservoir during
the generating cycle of the Fairfield Pumped Storage Hydrostation.
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a. Effects of the Intake Structure

The cooling water intake structure, as shown in Figure 16, will be
located flush with the shoreline where it is not expected to

attract fish or interfere with their movements along the shoreline.
The cooling water will be withdrawn from below the surface of the
impoundment by the use of a skimmer wall extending to a maximum depth

of about 10 ft. There is a possibility, particularly because of
anticipated high turbidity, that fish which find their way between
the skimmer wall and the traveling screens may be unable to find
their way out again and become trapped. 2 2 The approach velocity of
the intake water is expected to be about 0.7 fps which is probably
sufficiently low to allow small fish to successfully avoid being
swept into, and impinged on the traveling screens. 2 3 Water tempera-

tures during the time of year young fish are present in the reservoir
are expected to be sufficiently warm (>60°F) so as not to hinder
swimming performance and contribute to an impingement problem.

However, in spite of the low approach velocity, some fish may
become caught on the screens. The water velocity through the
screens is expected to be about 1.3 fps. This is sufficiently
low to allow fish which become impinged to work their way free by
moving laterally across the screen. It is still possible, never-
theless, that some fish may become caught on the screens and suffocate,
or pass through the screens despite their small mesh, thus being sub-
jected to thermal and mechanical stresses as they pass through the
condenser system. The probability of this occurring is judged small,
as is the consequence to the well-being of the fish population of
the reservoir. In general, because the integrity of the shoreline
will be maintained and because the velocity of the intake water will

be relatively low, the intake structure is not expected to cause any
serious adverse effects.

b. Effects of Entrainment

Any organisms (particularly plankton) entrained in the cooling
water as it is withdrawn from the impoundment will be pumped through
the condenser system along with the lake water and subjected to
thermal and mechanical stresses. At full power operation the
temperature rise across the condensers will be about 25'F. During
the warm months this increment will be superimposed on lake temperatures
ranging from the low to high 80's. The monthly average temperature
for May through September is estimated by the Applicant to be 79,
86, 88, 87 and 81'F respectively, thus effluent temperatures from
105'F to as high as 113'F can be expected during these months.
Water temperatures of this magnitude are generally considered

higher than plankton can tolerate without ill effects.24,25 During

the remaining months, effluent temperatures are expected to be within
acceptable limits.
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,The length of time an organism is exposed to the higher temperature
cooling water is also of significance in assessing the impact of
passage through the condenser system because, at the temperatures
often encountered in condenser systems, it is the thermal dose,
that is, the combined effect of temperature and time, that determines
lethality.26 During the cooler months of the year when intake water
temperatures will be relatively low, effluent temperatures will also
be relatively low. During these cooler, months the travel time (23 min-
utes) of the effluent is not expected to be of consequence. However,
during May through September when intake temperatures and consequently
effluent temperatures, will be high, the travel time may be of serious
consequence, to the extent that significant mortality of entrained
plankton may occur.

The mortality of organisms entrained in cooling water may under cer-
tain conditions present a problem. 2 7 If mortality is high and the
volume of cooling water being pumped through the condenser system
is a significant part of the lake or river from which it is being
withdrawn, then a serious threat to the viability of the ecosystem
may exist. If, on the other hand, mortality is high, but the affected
volume is small compared to the volume of the cooling water source,
then any mortality as a result of condenser passage will not necessarily
be of consequence to the ecosystem. The volume of cooling water which
will be used in the Summer Station condenser system in a day will be
small in comparison to the volume of Monticello Reservoir. The reservoir
will contain about 440,000 acre-ft. Approximately 2,350 acre-ft, or about
0.5% of the reservoir volume will be pumped through the condenser
system daily. If this water contained the maximum number of
plankton which were found in a water sample from Parr Reservoir,
(7,000 organisms/liter, each assumed to weigh 10-5 grams 2 8 ,29) then
as much as 33,150 tons of plankton might, under the worst temperature
conditions, be destroyed each year during the warmer months, May-Sept.
(221 tons daily). If the same number of plankton were distributed

throughout the lake, a complete kill in the condenser system would be
small compared to the standing, crop of plankton. The water which will
be pumped from Parr Reservoir to Monticello Reservoir will tend to
temper consequences as a result of entrainment losses. Approximately
29,000 acre-ft will be pumped into the reservoir each day during the pump
cycle of the Fairfield facility. This water will contain entrained
organisms since no screening will be used on the penstocks. In itself,
this amount of water represents more than 12 times the amount which will
be used in the condenser system, so any loss of plankton due to entrain-

ment in the cooling water is not expected to be significant in Monticello
Reservoir. The Applicant plans to monitor this aspect of the operation
as part of the biological monitoring program in order to measure the
actual effects of entrainment and to evaluate its impact on the reservoir.
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A mechanical cleaning system, rather than biocides, will be used
to prevent fouling of the condenser tubes; therefore, any adverse
impact on entrained plankton'will not be aggravated by the condenser
cleaning system.

c. Effects of the Discharge Canal

During the summer months the water temperature in the discharge
canal and pond are expected to range up to 113'F. Temperatures
of this magnitude are higher than even warm water fishes will
tolerate; therefore, fish are not expected to occupy the discharge
system at this time of year. 3 0 ' 3 1 , 3 2 During the colder months'the
warmer temperatures in the discharge canal and pond will probably
attract fish. The attraction of fish in winter to thermal discharges
in both the marine and freshwater environments is well documented.33-36

It has been suggested that zones of above normal temperature may
adversely affect fish through change in maturation time, disease
resistance, behavior, metabolic rate and resistance to low temper-
atures.37 If the nuclear power station were shutdown during winter,
fish mortality could result from "cold shock" due to the abrupt
decrease in temperature in the discharge canal and pond. At the
Northport Power Station, Long Island, New York, striped bass and
bluefish were killed during winter when temperatures in the effluent
discharge area were reduced from 51*F to 31'F following shutdown of
the plant. 3 8 More recently large numbers of juvenile menhaden were
lost near the Oyster Creek nuclear power station in New Jersey when
a natural drop of 11F in the receiving waters was accompanied by a
plant shutdown.

3 9

In the case of the Summer Station approximately 40 acre feet of water
will be contained in the discharge pond and canal. Thip is a very
small fraction of the 440,000 acre feet volume of Monticello Reservoir,
yet a rather large number of fish will probably winter in the discharge
pond and canal when the water temperature in this heated area will
range from about 60 to 90°F. A sudden drop of 25 0 F produced by a
station shutdown will probably kill a large percentage of the more
heat sensitive fish in the discharge pond and canal. Actual number
of fish which will perish cannot be known since the ultimate fish
population in Monticello Reservoir will not be known until the lake is
filled and an equilibrium is established with Parr Reservoir. The
overall impact of any fish kill is likely to be slight since Monticello
Reservoir will not be used for commercial fishing, and sport fishing
will be principally confined to a stocked and isolated pond at its
northern end. Structures between this pond and the main body of
water of Monticello Reservoir will keep the sport fish from seeking
the warm water of the discharge canal. Should winter shutdown be
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necessary, and if winter fish kills become a really significant
problem, measures can be taken at a later dat e (for example placing
screen or some other device) to discourage fish from entering
the canal.

At the Summer plant, fish in winter may also be subjected to rapid
increase in water temperature when plant operation is resumed after
shutdown. Fish in the discharge canal will have to acclimate to the
temperature rise, or vacate the canal. If fish are unable to avoid
the thermal rise, some mortality may result. The ability of fish to
generally avoid adversely high temperatures and the fact that there
should be no concentration of fish in the canal after the plant has
been inoperative for a period of time will tend to reduce this
impact.

d. Effects of the Mixing Zone

The cooling water will be discharged to the surface of the impoundment
at a velocity of less than 1 fps in order to effect minimal mixing
and rapid evaporative heat dissipation to the atmosphere. Vertical
mixing of the cooling water is expected to be limited to the upper
10-15 ft of the reservoir; below 15 ft little mixing is expected.
Water temperature will therefore be highest in the surface and near
surface waters close to the outfall. Temperature will decrease with
depth to ambient or slightly above ambient, below 15 ft with increas-
ing distance from the outfall. A typical summer temperature pattern
is depicted in .Figure 21. It is obvious from this figure that, as
a result of stratification, surface temperatures in part of the mixing
zone during the summer months will be higher than are compatible
with fish life. 4 0 In July, for example, temperatures in the immediate
area of the outfall are expected to range up to 113'F. Temperatures
this high are directly lethal to Centrarchids. 4 1 , 4 2 However, sub-
surface temperatures below the mixing zone and relatively close to
the outfall will be acceptable. For example, the temperature pre-
ferential for Bluegill is about 88°F. 3 1 In general, since the fish
in the reservoir will be free to move about, they are expected to avoid
any areas of unfavorable temperature created by the mixing zone. 4 3

Since the effluent will be discharged on the surface of the lake, the
mixing zone is not expected to affect the benthos. Some blue-green
algae growth may be encouraged close to the outfall because of the
elevated temperatures which will occur in that area.
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e. Effects in Parr Reservoir

The principal effect on Parr Reservoir will be that which results
from the fluctuating level caused by the Fairfield hydrostation (not
considered in this Statement). The temperature rise of the water
released from the proposed Monticello Reservoir via the hydrostation
to Parr Reservoir is estimated by the Staff to be less than 3°F under
worst conditions of low water and high withdrawal rates. This is
somewhat less than the 3.5 to 4.2 0 F increment estimated by the
Applicant's model tests (see Appendix B). This temperature incre-
ment, although small, may alter species diversity of the aquatic
organisms of Parr Reservoir in the vicinity of Frees Creek. No dis-
cernible effects on fish in Parr Reservoir and the Broad River are
anticipated.44,45,46

f. Effects of Chemical Discharges

Chemicals to be discharged, their treatment and routing to Monticello
Reservoir are described in Section III. At the current stage of
planning, complete detail designs have not been undertaken by the
Applicant; hence, ultimate definition of discharges cannot be stated.
Based on the current information furnished by the Applicant, the
Staff has made the following assessment of potential environmental
effects.

(i) Start-up Wastes

These one-time wastes, containing primarily phosphate and detergents
are to be treated in the sanitary system. Soluble phosphate will be
reduced to 5 ppm by precipitation with lime or alum, then sent to the
oxidation pond,. a part of the sanitary system. The effluent will be
discharged to Monticello Reservoir along with the water pumped through
the turbine condenser system. The rate of water use in flushing prior
to start-up is not stated; the Staff assumes that the rate may be of
the order of 30,000 gallons/day, sincethe total discharge is to be
about 600,000 gallons, and the cleaning period might encompass three
weeks. Assuming a steady discharge into the condenser water discharge
of 530,000 gpm, the Staff estimates that phosphates will be diluted
1:25,000 prior to entering Monticello Reservoir, and greatly diluted
further in the reservoir. Phosphate would be present in the discharge at
a concentration of about 0.2 parts/billion (ppb). Similarly, detergent
would be anticipated to be present at about 10 ppb. Because of these very
low concentrations and the short term of disposal, the flushing wastes
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will have virtually no detrimental impact on aquatic life in Monticello
Reservoir. 4 7 Phosphates discharged would serve as a nutrient to plant
growth, but the levels to be discharged are too low to be of concern.

The sludge from phosphate precipitation, which is estimated by the
Staff to consist of about 2 tons of calcium phosphate, will be buried.
This poses no threat since it is a relatively small amount and is
very insoluble.

(2) Floor Drains and Oil Contaminated Wastes

The principal constituent of potential concern is the oil which
might be present. Oil will be separated from the water prior to
oxidation ponding; the water will be discharged to the condenser
water channel to Monticello Reservoir. Between 10,000 and 30,000
gallons/day will be processed, with a resulting BOD of 6 to 167 lb/day
in the effluent. Upon dilution with condenser cooling water, the
BOD of the water entering Monticello Reservoir will range from about
1 ppb to about 30 ppb. No discernible effects will be produced by
this discharge.48

(3) Ion Exchange Regenerant Wastes

The concentration of sodium sulfate is estimated to be 0.09 to 0.23 ppm
in the condenser water canal. (Sec. III) These levels are far below
the existing concentration of salts in the Broad River and the Staff
concludes that disposal to Monticello Reservoir will be innocuous.

(4) Sewage and Sanitary Wastes

Effluent from the sewage treatment plant will be chlorinated and
discharged to Monticello Reservoir by way of the discharge canal.
The many thousandfold dilution and the high temperature of the
condenser water will reduce chlorine levels to a concentration far
below the point of concern for any effects on fish or other life in
Monticello Reservoir. If chlorinated to 1 ppm at the sewage plant
discharge, the effluent will have a resulting concentration, assuming
a sewage plant flow of 30,000 gpd (estimated from the floor drain
system) of about 0.04 ppb. This low concentration would quickly be
reduced to even lower concentrations.49
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(5) Steam Generator Blowdown

Steam generator blowdown is not well-characterized, but will consist
of salts originally in the makeup water, small amounts of phosphates,
corrosion products, and chemicals for pH control. The dilution in the
condenser discharge will result in concentrations ranging from about
0.015 to 0.3 ppm. These concentrations of the salts in bl6wdown are
considered to be inconsequential to biota in Monticello Reservoir.

g. Endangered Species

No endangered species of fish are known to occur in the Site area.
There is however a unique population of striped bass (Morones saxatilis)
in the Santee-Cooper Reservoir complex approximately 100 miles down-
stream of the Station site. It is the only well-established population
of landlocked striped bass, which usually live in salt and spawn in
fresh water, in the world. The bass live in the reservoir complex
proper, but spawn in the Congaree River (the Congaree is formed near
Columbia by the confluence of the Saluda and Broad Rivers). Any sig-
nificant change in the flow, temperature or chemistry of the Broad
River might affect successful spawning in the Congaree.

Spawning occurs from late March to late May, with the peak in late
April when water temperatures are in the 50's. After fertilization
the eggs become water hardened and semibuoyant. They hatch in
30-72 hr depending on ambient water temperature. If spawning
occurs in water above 70*F, high egg mortality usually results.
Current is also important to egg survival because the eggs must be
kept suspended until after hatching. The river flow must therefore
be neither too slow, in which case the eggs would settle out in the
river, nor too fast, in which case the eggs would reach the
reservoir before hatching and also settle out.

Some heated water will be discharged from Monticello Reservoir to
Parr Reservoir during the winter months. The interaction of this
water with that of the reservoir is still being evaluated, but at
present it is expected that a measurable temperature increase, if
at all, will occur only in the general area of the hydrogenerator
tailrace. No temperature increase is expected in the Broad River.
below Parr Dam thus, no detrimental impact on striped bass activities
is anticipated. Flow regulation in the River will be considered as
part of the Applicant's FPC application for the Parr Hydroelectric
Project. In it the Applicant has agreed to maintain a minimum daily
average flow of 149 cfs past Parr Dam.
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it is also the Applicant's expressed intention to cooperate with
the South Carolina Wildlife Resources Department in evaluating
procedures to augment extreme low flow conditions. 5 0 The tempera-
ture flow and water quality of the Broad River will be monitored

by the Applicant.

h. Biological Monitoring Programs

The Applicant is supporting a preoperational biological monitoring
program to establish baseline information for the Site. It has been
in progress since March 1971 and is being conducted by Dames and
Moore. A postoperational program to assess the ecological impact
of construction and operation is also planned. Baseline data will
continue to be collected, but in addition, specific studies designed
to evaluate the effects of facility operation will be conducted (for
example, tagging important species to assess life history
perturbations).

A hydrologic monitoring program is also being conducted in coordina-
tion with the biological program. Its purpose is also similar; to
characterize water quality in the preoperational phase, and to monitor
the effects of Summer Station operation and evaluate its impact on
water quality in the postoperational phase. The program involves two
continuous recording stations, one located near the mouth of Frees
Creek and one about 5 miles upstream from Parr Dam, to measure
dissolved oxygen, temperature, turbidity, conductivity and pH.
Monthly grab samples near Frees Creek and along the Broad River will
also be collected and analyzed for important chemical parameters.

After Monticello Reservoir is filled, a continuous recording station
will be installed near the pumped storage facility to measure temperature
dissolved oxygen, conductivity, pH, and turbidity. Three additional
stations will also be installed in the impoundment to monitor temperature
and dissolved oxygen to depths of 15 ft. In addition, some water
samples will be analyzed for nitrogen, ammonia nitrogen, nitrate
nitrogen, total phosphorus, orthophosphate and oxygen consumption.
Continuous measurements of temperature and dissolved oxygen will also
be made at the intake and outfall of the Summer Station. Detail
location and frequency of sampling and the specific analyses to be
performed are to be developed and documented by the Applicant prior
to operation of the Summer Station.
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i. Radiation Dose to Biota

Radiation dose rates to organisms such as algae entrained in the
Fairfield generating water containing Summer Station liquid radio-

active wastes were estimated from the radionuclides listed in
Table 15 (Section V.D.I), to be on the order of 8 x 10-6 mrem/hr.

These dose rates would decrease rapidly as the effluent moves

downstream.

Organisms most likely to receive the highest radiation dose from

the Summer Station are aquatic species (such as fish and molluscs)
living in the Fairfield generator discharge and receiving internal

dose from radionuclides incorporated into their tissue as well as

external dose. The internal dose to such organisms has been

estimated using bioaccumulation factors listed in Table 17

(Section.V.D.I). External dose is received from water immersion

and (in the instance of the molluscs) from exposure to radio-
nuclides deposited in bottom silts.

A freshwater clam living in the bottom silt would receive an

estimated dose of 120 mrem/yr, about 90% of the dose is from
Cs-134 and Cs-137 deposited in the silt and about 10% of the

dose is from radionuclides accumulated within its flesh from
the water and its food. The total dose to a fish living in the
undiluted discharge water would be somewhat less'than that re-

ceived by the clam (15 mrem/yr) and due almost entirely from
ingested radionuclides.

In addition to aquatic species, dose estimates were also made

for raccoons and water birds. The principal sources of exposure

to the raccoon are its food (fresh-water clams and "crawdads")
and exposure to the shoreline silt. Other pathways of exposure

such as immersion in Station water are relatively unimportant.
Assuming the raccoon's food is harvested from locations where

the Station effluents are undiluted, his total body dose would
be about 60 mrem/yr. Piscivorous birds such as herons and

kingfishers will receive as much as 300 mrem/yr if all fish

eaten are taken from near the tailrace of the hydrostation.
Ducks and muskrats who are aquatic herbivores will receive
about 40 mrem/yr.

Annual doses on the order of those predicted for aquatic organisms

living near the Summer Station outfall (120 mrem/yr) are one'thou-
sandth of the chronic dose levels which produce demonstrable radia-

tion damage to aquatic biota.51 The irradiation of salmon eggs and
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larvae at a rate of 500 mrem/day did not affect the number of adult
fish returning from the ocean or their ability to spawn.52 Chironomid
larvae (blood worms) living in the bottom sediments near the Oak
Ridge plant that have received irradiation at the rate of about
230 rem/yr for more than 130 generations have a greater than normal
number of chromosome abberrations but their abundance has not
diminished. 5 3 The number of salmon spawning in the vicinity of
the Hanford reactors on the Columbia River has not been adversely
affected by dose rates in the range of 100 to 200 mrem/week. 5 4

The biota living near the Summer Station outfall are not expected
to be adversely affected by the concentrations of radionuclides
added by the Station inasmuch as: 1) planned release of radio-
nuclides from the Summer Station will be a very small fraction of
1% of the releases that have occurred in the past at several major
nuclear facilities 5 5 where studies have detected no adverse effects
on the aquatic population and 2) because the estimated dose rates
to aquatic biota will also be less than one-tenth of 1% of those
expected to cause radiation damage.

D. RADIOLOGICAL IMPACT ON MAN OF ROUTINE OPERATIONS

During routine operations of the Summer Station, small quantities
of radioactive materials will be released to the environment. An
AEC compliance inspection program is conducted to audit Station
performance to determine that releases are within limits established

by technical specifications and 10 CFR 20 and to assure that the
radiation doses received by individuals residing near the Station
will be as low as practicable in accordance with 10 CFR 50.34a.
The Staff has made estimates of the annual rates of release of
radionuclides from the Summer Station based upon operating experiences
of other Pressurized Water Reactor nuclear stations with similar
liquid and gaseous radwaste systems. These release rates are shown
in Tables 15 and 16 for liquid and gaseous releases, respectively.

1. General Considerations

The water stored in Monticello Reservoir will be used as the cooling
pond for the Summer Station and for the Fairfield Pumped Storage
Hydrostation. The Fairfield operation will transfer water from
Monticello Reservoir to Parr Reservoir for power generation during
peaking hours each day and pump water from Parr Reservoir back
into Monticello Reservoir during low load hours each day. The small
quantities of radioactive nuclides in liquid wastes to be dis-
posed of are released into the penstocks of the Fairfield Hydro-

station during the power generation cycle, and will be immediately
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TABLE 15"*

POSTULATED ANNUAL RELEASES AND RECONCENTRATION FACTORS OF RADIONUCLIDES
IN LIQUID EFFLUENTS FROM SMOIMER STATION FOR FULL POWER OPERATIONS

Initial Release
(Ci/yr)

Reconcentration
FactorIsotope

H-3
Cr-51
Mn-54
Fe-55
Fe-59
Co-58
Co-60
Rb-86
Sr-89
Sr-90
Sr-91
Y-90
Y-91m
Y-91
Y-93
Zr-95
Nb-95
Mo-99
Tc-99m
Ru-103+D
Ru-106+d
Rh-105
Te-125m
Te-127m
Te-127
Te-129m
Te-129
Te-131m
Te-131
Te-132
1-131
1-132
1-133
1-135
Cs-134
Cs-136
Cs-137
Ba-140
La-140
Ce-141

1.0
1.7
6.3
1.8
5.2
1.7
1.8
7.5
6.5
2.2
6.5
3.4
4.2
2.8
2.0
1.1
1.1
5.6
5.3
8.0
2.2
1.5
6.5
5.2
6.0
5.2
3.4
1.2
2.2
2.9
3.9
3.0
1.2
9.4
2.7
1.2
1.9
7.1
5.7
1.1

103
10-310-4

10- 3

10-4
10-2
10-3
10-310-4

10-5
10-5
10-4

10-5
10-2
10-4
10-5
10-5
10-1
10-1

i0- 5

10-5

10-5
10-5
10-4

10-4
10-3
10-3
10-3
10-4

10-2
i0-1
10-2
lO-1
10-3

1.49
1.46
1.49
1.49
1.47
1.48
1 .49

1.44
1.47
1.49
1.01
1.24
1.00
1.48
1.31
1.48
1.46
1.25
1.00
1.47
1.49
1.15
1.48
1.48
1.01
1.46
1.00
1.12
1.00
1.27
1.38
1.00
1.07
1.00
1.49
1.42
1.49
1.42
1.17
1.46

10-4
10-4
10-4
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TABLE 15 (Continued)

Initial Release
(Ci/yr)Isotope

Ce-143
Ce-144+D

Pr-143
Pr-144
Nd-147

Pm-148
Pm-149
Np-239

Reconcentration
Factor

2.5
6.8
9.4
6.8
3.8
1.3
1.3
4.9

x
x
x
x
x
x
x
x

10- 5

10- 5

10-5

10-5

10- 5

10-5

1.14
1.49
1.42
1.00
1.41
1.34
1.21
1.22

**Based on a revised assumption of 788 gals/day to the Channel B -
Aerated Non-Reactor Grade Waste stream, a new table of estimated
annual releases of radioactive materials in liquid effluents has
been calculated. This is given on page VII - 9.
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TABLE .16

POSTULATED ANNUAL RELEASES OF RADIONUCLIDES
WITH GASEOUS EFFLUENTS FROM SUMMER STATION

Release
Isotope Ci/yr

Kr-83m 2.0
Kr-85m 1.60 x 101
Kr-85 7.82 x 102

Kr-87 8.0
Kr-88 2.80 x 101
Xe-131m 1.80 x 101
Xe-133m 3.10 x 101
Xe-133 2.32 x 103
Xe-135m 2.0
Xe-135 4.60 x 101
Xe-137 2.0
Xe-138 6.0
1-131 2.20 x 10-2

1-133 1.80 x 10-2
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diluted with the estimated annual average generating flow rate of
3000 cfs. Dose calculations to individuals occupying the Fairfield
tailrace canal have been made assuming no decay time from release and
no additional dilution. The Fairfield tailrace water flows into Parr
Reservoir about 4000 ft below the outfall and mixes with the Broad
River. The flow time to the river has been estimated to be less than
1 hr and since the annual average flow rate of Broad River is about
6000 cfs, the Fairfield Facility tailrace water is diluted 1:3. No
further dilution of the liquid effluents is assumed as the river flows
to Columbia, South Carolina. At equilibrium, Monticello Reservoir will
contain liquid effluents at the same dilution as Parr Reservoir. The
concentrations of various radionuclides will differ at different
locations on the river and on Monticello Reservoir due to decay. The
estimated quantities of isotopes in liquid effluents to be released
annually and their reconcentration factors are shown in Table 15.
Noble gas radioisotopes postulated to be released are shown in
Table 16. The bioaccumulation factors used in the calculations are
shown in Table 17.

Using dilution factors, travel times and the data shown in
Tables 15-17, the Staff calculated the probable radiation dose to a
resident in the vicinity of the Summer Station and the total man-rem
dose to all residents within a radius of 50 miles. Account was taken
of the radionuclides shown in Tables 15 and 16 appearing in water,
air and foodstuffs which might contribute to internal and external
exposure. Conservative assumptions were used to estimate biological
reconcentration in food chains (Table 17) and use factors for people.

2. Dose to Individuals

a. Parr Reservoir

The individuals likely to receive the highest radiation doses are
those who reside closest to the Site; fish, boat and swim in Parr
Reservoir near the Fairfield discharge area; and consume milk and
produce from farms near the Station site.

To illustrate a food-chain dose case, the staff assumed an individ-
ual consumes 18 kg of fish and 9 kg of molluscs per year (a very
conservative assumption as molluscs are not usually eaten in this
area) 24 hr after they have been caught from undiluted waters
containing Station liquid effluents immediately after discharge. For
this case the Staff estimates the annual total-body dose from these
foods would be 5.3 mrem/yr. Doses to the other body organs would be
somewhat less as shown in Table 18.
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TABLE 17

BIOACCUMULATION FACTORS FOR RADIONUCLIDES
IN AQUATIC SPECIES(a)

(pCi/kg per pCi/liter)

Isotope

H

Cr

Mn

Fe

Co

Ru

Rb

Sr

y

Zr

Nb

Mo

Tc

Te

I

Cs

Ba

La

Ce

Pr

Nd

Pm

Np

Fish

1

i(b)

10 0 0 (b)

5 0 00 (b)
50 (b)

5 (b)

2000
1 (b)

100

10 (b)

30000
100 (b)

1
400 (d)

1

1000

10

5 0 (b)

5 0 (b)

5 0 (b)

50 (b)
50 (b)

10 (b)

Crustacea

1.i(C
10(c)

4 000(c)

5000(c)

200(C)
100(c)

2000

20(c)

1000

1 0 0 (c)

100
100(c)

25
(d)75

25

1000

200
500 (c)

500(c)

500 (c)

500 (c)

500(c)

300o(c)

Molluscs

1

10(c)

40000 (c)

50000(c)
2oo0(c)

1 0 0 (c)

2000

20(c)

1000
100O(c)

100
100 (c)

25
75(d)

25

1000

200
5o00(c)

5 0 0 (c)

5 0 0 (c)
500 (c)

500(c)

30 0 (c)

Al gae

1

4000

10000

5000

1000

2000

1000

500

10000

10000

1000

100

100
100 (d)

100

200

500

10000

10000

10000

10000

10000

1000

(a)
Bioaccumulation
stated.

factors are from reference 56 unless otherwise

(b) Bioaccumulation factors from reference 60.

(c) Bioaccumulation factors determined using fish factors from
(b) and fish/invertebrate ratio in (a).

(d) Bioaccumulation factors from reference 61.
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RADIATION DOSES TO INDIVIDUALS FROM EFFLUENTS 4EýEASED FROM THE

SUMMER NUCLEAR STATION (mrem/yr) a)

Pathway

Fish

Moll us cs

Shoreline

Swimming

Boating

Annual
Exposure

18 kg

9 kg

500 hr

100 hr

100 hr

8766 hr

7300 in.3

Skin Total Body

3.6

1.8

3.1

0.14

0.080

( 3 .1 ) (b)

G.I. Tract Thyroid

0.014

0.082

Bone

2:7

1.3

3.6 (3.1) (3.1)

7.4 x 10-4

3.7 x 10-4

5.9 x 10-4

2.9 x 10-4

(5.9 x 10-4)

(2.9 x 1 0 -4)

(5.9 x 10-4)

(2. 9 x 10-4)

(5.9 x 10-4)

(2.9 x 10-4) U.

Air Submersion

Inhalation (near-
est resident)

0.38 0.13 (0.13) (0.13)

0.031

(0.13)

Milk (adult)
nearest
resident

TOTAL

Water (adult)

Milk (child)
nearest
resident

365 liters .... 0.96

4.0 8.6 3.4 4.3 7.2

730 liters 0.065 0.011 0.096 0.036

365 liters 8.1

(a) Assuming release rates listed in Tables 10 and 11.

(b) ( ) indicates internal dose from external source.

*Some of these values are based on the estimated liquid radioactive waste effluents of Table 10.

The use of the revised liquid radioactive discharge data reported on page XII -9 would have the effect

of lowering those values even more.
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If the same individual spent 500 hr/yr fishing from the Fairfield
tailrace shoreline harvesting his fish and molluscs, he would also
receive an external dose to the total body of 3.1 mrem/yr, principally
from Cs-137 deposited in the silts along the shoreline.

Assuming he spent an additional 100 hr/yr swimming and 100 hr/yr
boating in the Fairfield tailrace, he would receive a total-body
dose of 8.8 x 10-4 mrem/yr from these two activities. The total
dose to an individual from all pathways associated with the liquid
effluents of the Station (summarized in Table 18) is estimated to
be 8.6 mrem/yr. Drinking water is not included in this total as
the residents near the Site obtain potable water from wells which
are not expected to be influenced by the effluents from the Station.

The maximum exposure rate at the site boundary resulting from sub-
mersion in the gaseous effluent released from the Station is estimated
to be 0.13 mrem/yr. The location of maximum exposure is 1 mile east
of the Station where the annual average atmospheric dilution factor
(x/Q) is 3.6 x 10-6 sec.m- 3 . The maximum-exposure rate at an occupied
location occurs at the nearest farm house about 1 mile east of the
Station (on the Site boundary) where the atmospheric dilution factor
is 3.6 x 10-6 sec.m- 3 . Assuming continuous occupancy, the dose to the
total body of a resident at this location will be 0.13 mrem/yr. The
dose to the skin will be somewhat higher (0.38 mrem/yr) due to the
neddli t-i onal Icontribhut-ion fromn Ieta. radiiant-ion-n

The nearest residence is also the nearest land which could be con-
verted to pasture to support a cow. The dose to the thyroid of a child
drinking 1 liter per day of milk from a cow that grazes 10 months per
year at this location would be 8.1 mrem/yr. The nearest dairy is over
8 miles from the site and, therefore, thyroid doses are not a considera-
tion. The total dose from pathways associated with the gaseous efflu-
ents of the Station as summarized in Table 18 is estimated to be
0.13 mrem/yr to the total body.

The calculated 8.1 mrem/yr dose to the thyroid of a child through the
pasture-cow-milk pathway does not meet the Staff's interpretation of
as-low-as practicable which is that the dose to any individual or body
organ by any pathway at the site boundary shall not exceed 5.0 mrem/yr.
The objective of the station design shall be such that the release of
radioiodines to the environment is controlled so that the Staff's pro-
jected annual exposure to the 2-gram thyroid organ of a child will not
exceed 5 millirems.

b. Monticello Reservoir

As indicated above, radionuclides will be transferred from Parr Reservoir
to Monticello Reservoir and back to Parr Reservoir during the pumped
storage operation. The long-term effect of this operation will be
slight on the average concentration of radionuclides in Monticello
Reservoir. It has been estimated that the Station liquid effluents
will be present in Monticello Reservor near the Fairfield spillway at



V- 39

the same dilution as in Parr Reservoir (1:3) and an annual average
flow time of about 24 hr after discharge from the Fairfield Hydrostation.
If an individual consumes the same amounts of fish and molluscs and spends
the same amount of time boating, swimming and conducting shoreline
activities as indicated for Parr Reservoir, his total-body dose
will be about 30% of that indicated from similar activities in
the tailrace of the Fairfield Hydrostation. Persons at other
locations on Monticello Reservoir would receive smaller doses due to
longer travel times.

c. Broad River

As stated above, the average annual flow rate of the Broad River
through Parr Dam is 6,000 cfs, and the dilution of Station liquid
effluents below Parr Dam will be the same as that in Parr Reservoir.
The flow time from the Fairfield tailrace to Parr Dam would be
about 12 hr so that the doses to individuals below the Dam would
be about 30% of those at the Fairfield Hydrostation discharge
for the consumptions and activities outlined above.

The Columbia resident consuming 2 liter/day of water from the Broad
River 26 miles downstream from Parr Dam would receive an estimated
dose of 0.065 mrem/yr. Columbia is the closest community downstream
that obtains domestic water directly from the Broad River. It was
assumed that the 'dilution at Columbia was the same as at Parr
Reservoir and that the travel time of the water between the Fairfield
discharge and the consumer at Columbia was 22 hr.

3. Dose to the Population

The integrated total-body dose to the 1980 population living within
50 miles of the Station from submersion in radioactive gaseous efflu-
ents was estimated to be 0.21 man-rem/yr. The cumulative dose and
average dose versus distance from the Station are summarized in
Table 19.

Four pathways were considered when calculating the exposure to the
population from the liquid effluents released from the Station: con-
sumption of fish from Parr Reservoir and Monticello Reservoir, con-
sumption of water from the Broad River, swimming and boating on Parr
Reservoir and Monticello Reservoir, and shoreline activities on Parr
Reservoir and Monticello Reservoir.

The consumption of fish caught in Parr Reservoir and Monticello
Reservoir near the Station contributes only slightly to the total
population dose.

The average per capita consumption of fish in this area has been
estimated to be 2.2 kg/yr. 5 7 If 10% of this average consumption
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TABLE 19

CUMULATIVE POPULATION, ANNUAL MAN-REM DOSE, AND AVERAGE
ANNUAL DOSE IN SELECTED CIRCULAR AREAS AROUND THE SUMMER STATION

Radius
(miles)

1

2

3

4

5

10

20

30

40

50

Cumulative
Population (1980)

6

134

348

707

1,200

6,500

63,000

435,000

582,000

832,000

Cumulative Dose
(man-rem/yr)

0.0017

0.0059

0.0088

0.011

0.013

0.022

0.057

0.015

0.017

0.21

Average Dose
(mrem/yr)

0..28

0.044

0.025

0.016

0.011

0.0034

9.0 x 10

3.4 x 10-4

2.9 x 10 4

2.5 x 10-4
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comes from Parr Reservoir and Monticello Reservoir near the discharge
(a conservative assumption) the population dose from fish. consump-
tion would be 11.0 man-rem/yr.

Assuming a per capita consumption of 1.2 liters/day for residents in
the Columbia area consuming water from the Broad River, the integrated
total-body dose was calculated to be 6.7 man-rem/yr. The dose to
the thyroids of this same population group would be 9.9 thyroid-rem/yr
from the radioiodine in drinking water.

The turbidity of the water in Parr Reservoir and therefore in
Monticello Reservoir may well preclude the use of either impoundment
for swimming. However, both impoundments will be used for boating,
primarily by fishermen. For purposes of dose calculation, it was
assumed that on the average, the 832,000 persons within 50 miles of the
Station in 1980 would spend 0.01 hr/yr swimming and 0.01 hr/yr boating,
on either Monticello Reservoir or Parr Reservoir where the waters
contained Station liquid effluents at a 1:3 dilution and after 24 hr
decay. On this basis the integrated population dose from swimming and
boating on Parr Reservoir and Monticello Reservoir will be 0.0024
man-rem/yr.

Assuming the average resident spends an additional 0.01 hr/yr on
the shoreline of such waters, the resulting integrated population
dose would be about 0.017 man-rem/yr. These doses are summarized
in Table 20.

The 1980 total integrated population dose received by the approxi-
mately 832,000 people who will be living within a 50-mile radius of
the Station from the four pathways associated with the liquid
effluents is estimated to be 15 man-rem/yr under normal operating
conditions. Therefore, the integrated total population dose from
all exposure from the Summer Station is estimated to be 15 man-rem/yr.
For comparison, the dose rate received from natural background
radiation is about 0.1 rem/yr which results in a total population
dose rate to the 832,000 residents within 50 miles of the Station
in 1980 of 83,200 man-rem/yr.

4. Environmental Radiation Monitoring Program

The objective of the Summer Station radiation monitoring program is
to measure the radionuclides released with the Station effluents in
environmental media and to assess the radiological impact (if any)
of the Station operations on the environment. The program will be

conducted in two phases. The objective of the 2-yr, preoperational

phase will be to establish background radiation data through the
monitoring of air, water, soil and other food chain components prior
to fuel loading. Phase 2 of the program will be conducted following
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TABLE 20

ANNUAL DOSE TO THE TOTAL POPULATION WITHIN 50 MILES OF SUMMER

STATION FROM LIQUID RELEASES(a

(Man-reem/yr)

Pathway

Fish

Molluscs

Drinking Water

Shore line

Swimming and
Boating

TOTAL

Annual
Exposure

1.7 x 105 kg

2.8 x 103 kg

1 x 106 liters

8.3 x 103 hr

1.7 x 104 hr

Total-Body

11

0.18

4.o

0.017

0.0024

15

(a) Assuming release rates given in Table 15.
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Station startup taking into account the results of the preoperational
surveys. Continued modification of the operational phase of the pro-
gram may be required as experience is gained in the behavior of the
released materials in the environment. Direct comparison of the
operational data with the baseline data will provide the information
necessary to evaluate the potential radiological impact of the operating
Station on the environment.

External exposure to gaseous radioactive wastes and ingestion of radio-
active contaminated food and water are the primary exposure pathways to
man. Therefore, the environmental monitoring program emphasizes
sampling and analyzing environmental elements which. include these
pathways. The sample types, locations, frequencies and analyses are

summarized in Table 21.

Sampling will be conducted primarily by the Applicant. The analysis
of the samples will be contracted to laboratories with demonstrated
expertise in radiochemical analysis.

The overall scope of the Applicant's proposed preoperational environ-
mental radioactivity monitoring.program, Table 21, may be adequate to
define the kinds of sampling necessary to assess the background
radiation in the vicinity of the Site.

The environmental radiation monitoring program to be conducted after
the Summer Station is in operation will be a subject of further
negotiation between the Applicant and the Staff prior to granting of
an operating license. It is anticipated that the operational
monitoring program will require more frequent sampling and analysis.
For example, the consumption of milk from dairy cows near the Station
is an important pathway of exposure. Collection and analysis of milk
samples from such cows will be expected to be done on a bi-weekly
basis. There is considerable production of beef cattle in the area.
Even though contamination of meat products is not expected, samples of
this pathway will be expected to be taken at least semiannually. Crops
and vegetables from home gardens as well as truck farms in the area
will be expected to be collected at both the mid-point of the growing

season and at harvest.

Gamma scans for isotopic analyses should be conducted at preset
intervals as a regular routine. Species of aquatic biota which may
adequately indicate levels of radioactivity will be expected to be
sampled monthly. The analysis of charcoal cartridges for radioiodine
will be expected to be performed weekly, at locations close to and
surrounding the Station site, following Station startup. Air filter
samples will be expected to be analyzed for gamma emitters whenever
they indicate concentrations of 0.1 pCi gross beta/m3 of air, but at
least monthly (on a composite of weekly filters). Surface and sub-
surface water samples will be expected to be taken in Monticello Reservoir
near the Fairfield Facility and in the Fairfield discharge canal in



TABLE 21

PROPOSED ENVIRONMENTAL RADIATION MONITORING PROGRAM

Environmental
Media

Surface Water

Aquatic Biota

Bottom
Sediment

Air Inhala-
tion (low
volume)

(high volume)

Air Immersion
Dose

Description of Sampling Site(s)

1. Broad River near Blair (above Summer Station)
2. Broad River at Richtex (below Summer Station)
3. Broad River at *the Columbia Water Works
4. Monticello Reservoir (near Station outfall)
5. Parr Reservoir

1. Broad River at Blair
2. Broad River at Richtex
3. Monticello Reservoiro
4. Parr Reservoir

Same as for Aquatic Biota

1. Nearby schools
2. East

a. Site boundary
b. Approximately 5 miles from release point
c. Winnsboro

3. West
a. Approximately 5 miles from release point
b. Newberry

4. Columbia
5. Summer Station

Intermittent

Analysis and Frequency

Gross beta and tritium
monthly. Gamma isotopic
analysis if gross beta
exceeds 10 pCi/liter.

Gamma isotopic analysis
and Sr activity semi-
annually. Cs activity
semiannually.
Gamma isotopic analysis
and Sr-90 semiannually.

Gross beta weekly.
Gamma isotopic analysis
if gross beta exceeds
1 pCi/in3

1 -1 3 1 (a) monthly on
charcoal cartridges.

As need indicates.

Integrated radiation dose -

TLD badges exchanged
quarterly.

I

1.

2.
North, East, South and West at Site boundary

At all low volume sampling locations

(a) To begin 3 months before reactor startup.



TABLE 21 (Continued)

Environmental
Media

Groundwater

Rainwater

Crops and
Vegetation

Description of Sampling Site(s)

1. From wells and springs selected from measure-
ments of groundwater conditions after filling
of Monticello Reservoir.

2. One well west of Broad River.

At several low volume sampling locations.

From farms within 15 miles of Site.

Milk 1. East - There are no dairy herds in this
direction so a cow from a nearby farm will
be selected.

2. North-Northeast - From dairy herds located
approximately 10 miles from Site.

3. West - From dairy herds located approximately
10 miles from Site.

4. South-Southwest - From dairy herds approxi-
mately 8 miles from Site in Newberry and
Lexington Counties.

1. Rabbit - Within the exclusion area.
2. Poultry Products - From Newberry County.

within 5-15 miles.

Same as Crops and Vegetation

Analysis and Frequency

Gross beta annually.
Gamma scans if gross beta

exceeds 10 pCi/liter.

Tritium monthly.

Samples will be collected

seasonally or at the time
of harvest for gamma
isotopic analysis, Sr-89
and Sr-90.

1-131(a) monthly.
Sr-89, Sr-90 and total
radiocesium on quarterly
composites.

Meat and egg samples for
Cs-137 semiannually.
Bone and egg samples for
Sr-90 semiannually.

Sr-90, Cs-137 and Cs-134
annually.

UI

Animal

Soil

(a) To begin three months before reactor startup.
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Parr Reservoir on a quarterly basis to determine the rate of radio-
active buildup and the actual reconcentration factors for specific
radionuclides.

TLD devices will be placed -about the Site in numbers and locations
sufficient to provide reasonable assessment of ambient gamma
radiation. TLD devices will be removed and read on a monthly basis.
Additional modifications may prove necessary to provide adequate
evidence for compliance with the provisions of 10 CFR 20 and
10 CFR 50.

E. TRANSPORT OF NUCLEAR FUEL AND RADIOACTIVE WASTES

The nuclear fuel for Summer Station is uranium enriched in U-235
over the range of 2.0 to 3.35% of weight. The uranium is in the
form of sintered uranium oxide pellets encased in Zircaloy tubes.
Fuel elements are made up of 204 rods per assembly. The reactor
core will contain 157 fuel assemblies; each will be about 12 ft
long and weigh about 1440 lb. Each year about 55 spent assemblies
will be removed and replaced with new fuels.

1. Unirradiated Fuels

New fuel will be brought to the Station from the Westinghouse Nuclear
Fuel Division Plant located about 10 miles southeast of Columbia on

.Highway No. 48. The Applicant indicates that trucking is the most
likely means of transport. The initial fuel loading of 157 elements
will require about 16 truck shipments oyer a period of about four
months. Refueling will require shipping about 55 new fuel assemblies
each yyear; six shipments in a period of six weeks are anticipated.
Fuel will be shipped in containers approved by the U.S. Atomic Energy

.Commission and the Department of Transportation. The transportation
will be little, if any, different from the many shipments of conven-
tional industrial products and materials.

2. Irradiated Fuels

Fuel elements from the Summer Station reactor will have been irradi-
ated to about 23,000 MW days/ton on the average (1st core). Fuel
assemblies will appear little different than when first inserted in
the core, but as a result of the irradiation and fissioning of the
uranium, the fuel will contain large amounts of radioactive fission
products and transuranium and induced activitieS. The radioactivity,
and thus the heat generation rate, decays rapidly at first, then more
slowly. Irradiated fuel assemblies are stored under water during
this cooling off period.



V-47

When they are ready to be shipped, the fuel assemblies will be
loaded into an AEC approved shipping cask. If trucks were to be
used, as is likely, there will be about 28 shipments each year
(two fuel assemblies per trip). Rail shipments using a rail
shipment cask would require about six shipments/yr. The fuel
reprocessing plant where the valuable nuclear materials are to
be recovered has not been determined with certainty, but with
the Barnwell plant about 100 miles to the south, it is likely
this will be the destination of these spent fuel assemblies.
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3. Transport of Solid Radioactive Wastes

The solid waste handling system will be designed to collect, monitor,
process, package, and provide temporary storage for radioactive solid
wastes prior to offsite shipment and disposal in accordance with

applicable regulations. Solid wastes are grouped under two categories.

Wet solid wastes will consist, primarily, of spent demineralizer
resins, evaporator bottom (concentrates) and filter sludges. These

wastes will be dewatered or solidified and packaged in 55-gallon steel

drums or other approved containers. The containers will be filled

and sealed securely by remote control.

Dry solid wastes consisting of air filters, contaminated rags, paper,
gloves, and protective clothing from contaminated areas will be
compacted into 50-gallon drums by a hydraulic baling machine. Irradi-
ated reactor components, such as spent control blades, fuel channels,
in-core chambers and large pieces of equipment, will be stored in the
spent fuel storage pool for sufficient radioactive decay before

removal to in-plant or offsite storage. All solid wastes will be
packaged and shipped in accordance with DOT and AEC regulations.

It is estimated that approximately 315 drums of spent resins, filter
sludges and evaporator bottoms at approximately 15 curies per drum
and 700 drums of dry and compacted waste at less than 5 curies per

drum will be shipped offsite each year. Using a Staff estimate of
50 drums per truckload, this implies about 208 truckloads per year of

radioactive-waste to be transported from the site.

4. Principles of Safety in Transport

The transportation of radioactive material is regulated by the Depart-

ment of Transportation and the Atomic Energy Commission. The regula-
tions provide protection of the public and transport workers from

radiation. This protection is achieved by a combination of standards
and requirements applicable to packaging, limitations on the contents
of packages and radiation levels from packages, and procedures to limit

the exposure of persons under normal and accident conditions.

Primary reliance for safety in transport of radioactive material is

placed on the packaging. The packaging must meet regulatory standards..
established according to the type and form of material for containment,

shielding, nuclear criticality safety, and heat dissipation. The
standards provide that the packaging shall prevent the loss or disper-

sal of the radioactive contents, retain shielding efficiency, assure
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nuclear criticality safety, and provide adequate heat dissipation under
normal conditions of transport and under specified accident damage test
conditions. The contents of packages not designed to withstand acci-
dents are limited, thereby limiting the risk from releases which could
occur in an accident. The contents of the package also must be limited
so that the standards for external radiation levels, temperature,

pressure, and containment are met.

Procedures applicable to the shipment of packages of radioactive mate-
rial require that the package be labelled with a unique radioactive
materials label. In transport the carrier is required to exercise

control over radioactive material packages including loading and storage
in areas separated from persons and limitations on aggregations of
packages to limit the exposure of persons under normal conditions. The
procedures carriers must follow in case of accident include segregation
of damaged and leaking packages from people and notification of the
shipper and the Department of Transportation. Radiological assistance
teams are available through an inter-Governmental program to provide
equipment and trained personnel, if necessary, in such emergencies.

Within the regulatory standards, radioactive materials are required to

be safely transported in routine commerce using conventional trans-
portation equipment with no special restrictions on speed of vehicle,
routing, or ambient transport conditions. According to the Department
of Transportation (DOT), the record of safety in the transportation of
radioactive materials exceeds that for any other type of hazardous
commodity. DOT estimates approximately 800,000 packages of radioactive
materials are currently being shipped in the United States each year.
Thus far, based on the best available information,'there have been no
known deaths or serious injuries to the public or to transport workers
due to radiation from a radioactive material shipment.

Safety in transportation is provided by the package design and limita-
tions on the contents and external radiation levels and does not depend
on controls over routing. Although the regulations require all carriers
of hazardous materials to avoid congested areas59 wherever practical to
do so, in general, carriers choose the most direct and fastest route.
Routing restrictions which require use of secondary highways or other
than the most direct route may increase the overall environmental impact
of transportation as a result of increased accident frequency or
severity. Any attempt to specify routing would involve continued
analysis of routes in view of the changing local conditions as well as
changing of sources of material and delivery points.
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5. Exposures During Normal (No Accident) Conditions

a. New Fuel

Since the nuclear radiations and heat emitted by new fuel are small,
there will be essentially no effect on the environment during transport
under normal conditions. Exposure of individual transport workers is
estimated to be less than one millirem (mrem) per shipment. For the 16
truckloads for the initial loading and with two drivers for each
vehicle, the total dose would be about 0.03 man-rem per year. For
the six truckloads of replacement fuel it would be about 0.01 man-rem
per year. The radiation level associated with each truckload of cold
fuel will be less than 0.1 mrem/hr at six feet from the truck. A mem-
ber of the general public who spends three minutes at an average dis-
tance of three feet from the truck might receive a dose of about 0.005
mrem per shipment. Even if 10 persons were so exposed per shipment,
the annual cumulative dose for the 16 shipments of new fuel for the
initial loading or the six shipments of replacement fuel would be
extremely small. The dose to other persons along the shipping route
would be extremely small.

b. Irradiated Fuel Shipped by Rail

Based on actual radiation levels associated with shipments of irradiated
fuel elements, we estimate the radiation level at three feet from the
rail car will be about 25 mrem/hr.

Train brakemen might spend a few minutes in the vicinity of the car at
an average distance of three feet, for an average exposure of about 0.5
millirem per shipment. With 10 different brakemen involved along the
route, the annual cumulative dose for 6 shipments during the year is
estimated to be about 0.03 man-rem.

A member of the general public who spends three minutes at an average
distance of three feet from the rail car might receive a dose of as much
as 1.3 mrem. If 10 persons were so exposed per shipment, the annual
cumulative dose for the 6 shipments would be about 0.1 man-rem.

Approximately 30,000 persons who reside along the 100 mile route over
which the irradiated fuel is transported might receive an~annual cumu-
lative dose of about 0.01 man-rem per year. The regulatory radiation
level limit of 10 mrem/hr at a distance of six feet from the vehicle
was used to calculate the integrated dose to persons in an area between
100 feet and 1/2 mile on both sides of the shipping route. It was
assumed that the shipment would travel the full 100 miles in one day



and the population density would average 330 persons per square mile
along the route.

The amount of heat released to the air from each cask will be about
250,000 Btu/hr. For comparison, 115,000 Btu/hr is about equal to the
heat output from the furnace in an average size home. Although the
temperature of the air which contacts the loaded cask may be increased
a few degrees, because the amount of heat is small and is being

released over the entire transportation route, no appreciable thermal
effects on the environment will result.

c. Irradiated Fuel Shipped by Truck

Exposure to individual truck drivers is estimated to be less than 10

mrem per shipment. The cumulative dose to these drivers, assuming two
drivers per vehicle and 28 trips per year, is thus 0.6 man-rem per year.

A member of the general public who spends three minutes at an average
distance of three feet from the truck might receive a dose of as much
as 1.3 mrem. If 10 persons were so exposed per shipment, the annual
cumulative dose for the 28 shipments would be about 0.4 man-rem per
year.

Approximately 30,000 persons who reside along the 100-mile route over
which the fuel is transported might receive an annual cumulative dose

of about 0.05 man-rem per year.

d. Solid Radioactive Wastes

Under normal conditions, the individual truck driver might receive as
much as 15 mrem per shipment. Assuming 208 truckloads per year and
two drivers per vehicle, the cumulative dose to all drivers for the
year might be about 6.2 man-rem.

A member of the general public who spends three minutes at an average
distance of three feet from the truck might receive a dose of as much
as 1.3 mrem. If 10 persons were so exposed per shipment, the annual
cumulative dose would be about 2.7 man-rem.

In order to estimate the exposure to the general public, a shipping
distance of 500 miles is assumed by the staff for the radioactive
waste. (The applicant has not specified which disposal site would be
used.) The approximately 150,000 persons who would reside along the
500-mile route over which the solid radioactive waste is transported
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might receive an annual cumulative dose of about 1.9 man-rem. These
doses were calculated for persons in an area between 100 feet and
1/2 mile on either side of the shipping route, assuming 330 persons
per square mile, 10 mrem/hr at six feet from the vehicle, and the
shipment traveling 200 miles per day.

e. Summary

Total maximum annual exposures as a result of normal transportation
of fuel and radioactive wastes are summarized in Table 22.
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TABLE 22

ANNUAL EXPOSURE FROM NORMAL TRANSPORTATION

Radiation Exposure (Man-Rem) To

No. of Vehicles Length of
Per Year Trip (Miles)

Casual Gen. Public
Trucker Trainman On-Looker Along Route

A. New Fuel

1. Initial Load
2. Reload

B. Irradiated Fuel

1. Shipped By Rail
2. Shipped By Truck

16
6

6
28

40.
40

0.03
0.01

-- Negligible Negligible
-- Negligible Negligible

100
100 0.6

0.03 0.1
-- 0.4

0.01
0.05

C. Solid Radwaste 208 500 6.2 2.7 1.9
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VI. ENVIRONMENTAL IMPACT OF POSTULATED ACCIDENTS

A. PLANT ACCIDENTS

A high degree of protection against the occurrence of postulated
accidents at the Virgil C. Summer Nuclear Station, Unit .f is provided
through correct design, manufacture, and operation and the 'quality
assurance program used to establish the necessary high integrity of
the reactor system, as will be considered in the Commission's Safety
Evaluation. Deviations that may occur are handled by protective systems
to place and hold the plant in a safe condition. Notwithstanding this,
the conservative postulate is made that serious accidents might occur,
in spite of the fact that they are extremely unlikely; and engineered
saf~ety features are installed to mitigate the consequences of these
postulated events.

The probability of occurrence of accidents and the spectrum of their
consequences to be considered from an environmental effects standpoint
have been analyzed using best estimates of probabilities and realistic
fission product release and transport assumptions. For site evaluation
in the Commission's safety review, extremely conservative assumptions
were used for the purpose of comparing postulated doses resulting from
a hypothetical release of fission products from the fuel against the
10 CFR Part 100 siting guidelines. The computed doses that would be
received by the population and environment from actual accidents would
be significantly less than those calculated for the site evaluation.

The Commission issued guidance to applicants on September 1, 1971,
requiring the consideration of a spectrum of accidents with assumptions
as realistic as the state of knowledge permits. The applicant's
response was contained in the "Applicant's Supplemental Environmental
*Report," dated January 25, 1972.

The applicant's report has been evaluated, using the standard accident
assumptions and guidance issued as a proposed amendment to Appendix D
of 10 CFR Part 50 by the Commission on December 1, 1971. Nine classes
of postulated accidents and occurrences ranging in severity from
trivial to very serious were identified by the Commission. In general,
accidents in the high potential consequence end of the spectrum have a
low occurrence rate, and those on the low potential consequence dnd
have a higher occurrence rate. The examples selected by the applicant
for these cases are shown in Table 23. The examples selected are
reasonably homogeneous in terms of probability within each class,
although the release of the waste gas decay tank contents is considered
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TABLE 23

.CLASSIFICATION OF POSTULATED ACCIDENTS

AND OCCURRENCES

Class AEC Description Applicant's Example(s)

1.0 Trivial Incidents Small spills
Small leaks inside containment

2.0 Small releases outside contain- Spills
ment Leaks and pipe breaks

3.0 Radwaste system failures

4.0 Fission products to primary
system (BWR)

5.0 Fission products to primary and
secondary systems (PWR)

6.0 Refueling accident

7.0 Spent fuel handling accident

8.0 Accident initiation events
considered in design basis
evaluation in the SAR

9.0 Hypothetical sequence of
failures more severe than
Class 8

Equipment failure
Serious malfunction or human error

Fuel failures during normal operation.
Transients outside expected range
of variables.

Class 4 and Heat Exchanger Leak

Drop fuel element
Drop heavy object onto fuel
Mechanical malfunction or loss of

cooling in transfer tube

Drop fuel element
Drop heavy object onto fuel
Drop shielding cask - loss of

cooling to cask
Transportation incident on site

Reactivity transient
Rupture of primary piping
Flow decrease - Steamline break

Successive failures of multiple
barriers normally provided and
maintained
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as more appropriate in Class 3, and the steam generator tube rupture as
more appropriately in Class 5. Certain assumptions made by the appli-
cant do not exactly agree with those in the proposed Annex to Appendix D,
but the use of alternative assumptions does not significantly affect
overall environmental risk.

Staff estimates of the dose which might be received by an assumed
individual standing at the site boundary in the downwind direction,
using the assumptions in the proposed Annex to Appendix D, are presented
in Table 24. Staff estimates of the integrated exposure that might
be delivered to the population within 50 miles of the site are also
presented in Table 24. The man-rem estimate was based on the pro-
jected population around the site for the year 2010, extrapolating
1970 census population within the various census county divisions
established by the Census Bureau and considering the influence of the
extension of existing transportation facilities.

To rigorously establish a realistic annual risk, the calculated doses
in Table 24 would have to be multiplied by estimated probabilities.
The events in Classes 1 and 2 represent occurrences which are antici-
pated during plant operation and their consequences, which are very
small, are considered within the framework of routine effluents from
the plant. Except for a limited amount of fuel failures and some steam
generator leakage, the events in Classes 3 through 5 are not antici-
pated during plant operation; but events of this type could occur some-
time during the 40 year lifetime. Accidents in Classes 6 and 7 and
small accidents in Class 8 are of similar or lower probability than
accidents in Classes 3 through 5 but are still possible. The probabil-
ity of occurrence of large Class 8 accidents is very small. Therefore,
when the consequences indicated in Table 24 are weighted by probabil-
ities, the environmental risk is very low. The postulated occurrences
in Class 9 involve sequences of successive failures more severe than
those required to be considered in the design bases of protective sys-
tems and engineered safety features. The consequences could be severe.
However, the probability of their occurrence is so small that their
environmental risk is extremely low. Defense in depth (multiple
physical barriers), quality assurance for design, manufacture and
operation, continued surveillance and testing, and conservative design
are all applied to provide and maintain the required high degree of
assurance that potential accidents in this class are, and will remain,
sufficiently small in probability that the environmental risk is
extiemely low.

Table 24 indicates that the realistically estimated radiological
consequences of the postulated accidents would result in exposures
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TABLE 24

SUMMARY OF RADIOLOGICAL CONSEQUENCES

* OF POSTULATED ACCIDENTS

Estimated Dose
Estimated Fraction to population
of 10 CFR Part 20 1/ in 50 mile

Class Event limit at site boundary- radius, man-rem

1.0 Trivial Incidents 2/ 2/

2.0 Small releases outside
containment 2/ 2/

3.0 Radwaste System failures

3.1 Equipment leakage or
malfunction 0.012 2.3

3.2 Rlease of waste gas
storage tank contents 0.058 9.3

3.3 Release of liquid waste
storage contents 0.002 0.26

4.0 Fission products to primary
system (BWR) N.A. N.A.

5.0 Fission products to primary
and secondary systems (PWR)

5.1 Fuel cladding defects and
steam generator leaks 2/ 2/

5.2 Off-design transients
that induce fuel failure
above those expected and
steam generator leak <0.001 <0.1

5.3 Steam generator tube
rupture 0.019 3.1

6.0 Refueling accidents

6.1 Fuel bundle drop 0.003 0.49

6.2 Heavy object drop onto fuel
in core 0.052 8.5
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Estimated Dose
Estimated Fraction to population
of 10 CFR Part 20 in 50 mile

Class Event limit at site boundary-- radius, man-rem

7.0 Spent fuel handling
accident

7.1 Fuel assembly drop in
fuel rack 0.002 0.31

7.2 Heavy object drop onto
fuel rack 0.008 1.2

7.3 Fuel cask drop N. A. N. A.

8.0 Accident initiation events
considered in design basis
evaluation in the SAR

8.1 Loss-of-Coolant Accidents

Small Break 0.032 9.3

Large Break 0.25 250

8.1(a) Break in instrument line
from primary system that
penetrates the contain-
ment N.A. N.A.

8.2(a) Rod ejection accident
(PWR) 0.025 25

8.2(b) Rod drop accident (BWR) N. A. N. A.

8.3(a) Steamline breaks (PWR's
outside containment)

Small Break <0.001 <.0.1

Large Break <0.001 <0.1

8.3(b) Steamline break (BWR) N. A. N. A.

l/ Represents the calculated fraction of a whole body dose of 500 mrem, or
the equivalent dose to an organ.

2/ These releases are expected to be in accord with proposed Appendix I for.
routine effluents (i.e., 5 mrem per year to an individual from either

gaseous or liquid effluents).
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of an assumed individual at the site boundary to concentrations of
radioactive materials within the Maximum Permissible Concentrations
(MPC) of.Appendix B, Table II, 10 CFR Part 20. Table 24 also shows
that the estimated integrated exposure of the population within 50
miles of the plant from each postulated accident would be orders of
magnitude smaller than that from naturally occurring radioactivity,
which corresponds to approximately 160,000 man-rems per year based
on a natural background of 135 mrem/yr. When considered with the
probability of occurrence, the annual potential radiation exposure
of the population from all the postulated accidents is an even smaller
fraction of the exposure from natural background radiation and, in
fact, is well within naturally occurring variations in the natural
background. It is concluded from the results of the realistic analy-
sis that the environmental risks due to postulated radiological acci-
dents are exceedingly small.

B. EXPOSURES RESULTING FROM POSTULATED TRANSPORTATION ACCIDENTS

Based on recent accident statistics,1 a shipment of fuel or waste
may be expected to be involved in an accident about once in a total
of 750,000 shipment-miles. The staff has estimated that only about
1 in 10 of those accidents which involve Type A packages or 1 in
100 of those involving Type B packages might result in any leakage
of radioactive material. In case of an accident, procedures which
carriers are required 2 to follow will reduce the consequences of
an accident in many cases. The procedures include segregation of
damaged and leaking packages from people, and notification of the
shipper and the Department of Transportation. Radiological
assistance teams are available through an inter-Governmental program
to provide equipped and trained personnel. These teams, dispatched
in response to calls for emergency assistance, can mitigate the
consequences of an accident.

1. New Fuel

Under accident conditions other than accidental criticality, the
pelletized form of the nuclear fuel, its encapsulation, and the low
specific activity of the fuel, limit the radiological impact on the
environment to negligible levels.

The packaging is designed to prevent criticality under normal and
severe accident conditions. To release a number of fuel assemblies
under conditions. that could lead to accidental criticality would
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require severe damage or destruction of more than one package,
which is unlikely to happen in other than an extremely severe
accident.

The probability that an accident could occur under conditions that
could result in accidental criticality is extremely remote. If
criticality were to occur in transport, persons within a radius of
about 100 feet from the accident.might receive a serious exposure
but beyond that distance, no detectable radiation effects would be
likely. Persons within a few feet of the accident could receive
fatal or near-fatal exposures unless shielded by intervening material.
Although there would be no nuclear explosion, heat generated in the
reaction would probably separate the fuel elements so that the reac-
tion would stop. The reaction would not be expected to continue for
more than a few seconds and normally would not recur. Residual
radiation levels due to induced radioactivity in the fuel elements
might reach a few roentgens per hour at 3 feet. There would be very
little dispersion of radioactive material.

2. Irradiated Fuel

Effects on the environment from accidental releases of radioactive
materials during shipment of irradiated fuel have been estimated for
the situation where contaminated coolant is released and the situa-
tion where gases and coolant are released.

(a) Leakage of contaminated coolant resulting from improper
closing of the cask is possible as a result of human error, even
though the shipper is required to follow specific procedures which
include tests and examination of the closed container prior to each
shipment. Such an accident is highly unlikely during the 40-year
life of the plant.

Leakage of liquid at a rate of 0.001 cc per second or about 80 drops/
hour is about the smallest amount of leakage that can be detected by
visual observation of a large container. If undetected leakage of
contaminated liquid coolant were to occur, the amount would be so
small that the individual exposure would not exceed a few mrem and
only a very few people would receive such exposures.

(b) Release of gases and coolant is an extremely remote
possibility. In the improbable event that a cask is involved in
an extremely severe accident such that the cask containment is
breached and the cladding of the fuel assemblies penetrated, some
of the coolant and some of the noble gases might be released from
the cask.



VI-8

In such an accident, the amount of radioactive material released
would be limited to the available fraction of the noble gases in
the void spaces in the fuel pins and some fraction of the low level
contamination in the coolant. Persons would not be expected to
remain near the accident due to the severe conditions which would
be involved, including a major fire. If releases occurred, they
would be expected to take place in a short period of time. Only
a limited area would be affected. Persons in the downwind region
and within 100 feet or so of the accident might receive doses as
high as a few hundred millirem. Under average weather conditions,
a few hundred square feet might be contaminated to the extent that
it would require decontamination (that is, Range I contamination
levels) according to the standards 3 of the Environmental Protection
Agency.

3. Solid Radioactive Wastes

It is highly unlikely that a shipment of solid radioactive waste
will be involved in a severe accident during the 40-year life of
the plant. if a shipment of low-level waste (in drums) becomes
involved in a severe accident, some release of waste might occur
but the specific activity of the waste will be so low that the
exposure of personnel would not be expected to be significant.
Other solid radioactive wastes will be shipped in Type B packages.
The probability of release from a Type B package, in even a very
severe accident, is sufficiently small that, considering the solid
form of the waste and the very remote probability that a shipment
of such waste would be involved in a very severe accident, the
likelihood of significant exposure would be extremely small.

In either case, spread of the contamination beyond the immediate
area is unlikely and, although local clean-up might be required,
no significant exposure to the general public would be expected
to result.

4. Severity of Postulated Transportation Accidents

The events postulated in this analysis are unlikely but possible.
More severe accidents than those analyzed can be postulated and
their consequences could be severe. Quality assurance for design,
manufacture, and use of the packages, continued surveillance and
testing of packages and transport conditions, and conservative
design of packages ensure that the probability of accidents of
this latter potential is sufficiently small that the environmental
risk is extremely low. For those reasons, more severe accidents
have not been included in the analysis.
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VII. ADVERSE EFFECTS WHICH CANNOT BE AVOIDED

Consistent with the position taken by the Staff that the environmental
effects of construction and operation of the Summer Station should be
evaluated separately and distinctly from those of the Fairfield Pumped
Storage Hydrostation, the following are adverse effects which cannot
be avoided as a consignee of station construction and operation:

1. Animal and bird habitat will be committed to the construction of
the Summer Station. About 200 acres of forested land will be
cleared and leveled to the final grade elevation. About 1850
acres will be required for transmission line corridors. Habitats
on this land will be altered, but natural regeneration in these
rights-of-way will mitigate some of the adverse effects.

2. Individuals living in about 8 households within the exclusion area
of the nuclear Station will have to be moved.

3. The loss of hardwood and pulp wood production from about 200 acres
required for the Site proper will result from Site preparation.

4. About 150 miles of transmission lines will be erected. The lines
and towers will be regarded by many as having an adverse aesthetic
impact.

5. Any organisms entrained in the condenser cooling water drawn from
Monticello Reservoir small enough to pass through the traveling
screens will experience temperatures high enough during some months
that many, if not all, will perish. Although approach velocities
are low, some very small fish may be mechanically frapped on the
traveling screens. About 440,000 lb of planktonic forms under
the worst conditions could perish on days of high ambient temp-
eratures.

6. Estimates show that under average conditions about 1000 acres of
Monticello Reservoir will have a surface temperature 1F above
ambient surface temperature, or higher. About 12,000 acre-ft of
water will be evaporated each year due to the added heat from the
nuclear-steam system. (This is about one-half the loss due to
natural evaporation.)

7. Small quantities of ordinary chemicals and radionuclides will
find their way into Monticello Reservoir and to an even lesser
extent into the Broad River. The concentrations will be
sufficiently low that they are not expected to have any detri-
mental effects on man or aquatic life.
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8. The operation of the Station will result in some small increase
in radioactivity in the environment and will create a very low
probability risk of accidental radiation exposure to nearby
residents. The operation of the Station will alsoresult in
the production of radioactive wastes which must be processed,
stored, and eventually transported to a national burial
ground.

9. The construction and operation of the Station will result in a
change in the economic status of Fairfield County which may
affect the standard of living, result in changes in land use
and increase the demand for community services. Although these
may be regarded as advantages to be gained, some residents of
the area may regard these changes as adverse. During construc-
tion there will be an influx of workers with the attendant
increase in traffic.
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VIII. THE RELATIONSHIP BETWEEN SHORT-TERM USES OF THE ENVIRONMENT
AND MAINTENANCE AND ENHANCEMENT OF LONG-TERN PRODUCTIVITY

This section discusses the relationship between the construction and
operation of the Summer Station, and the long-term productivity of the
affected environment.

The environment in the present context consists of the land, water,
air, (either locally or remotely) and all the associated qualities.
Productivity is the quality of being creative or fertile or of having
power to produce abundantly. Short-term is assumed to mean roughly
the lifetime of the nuclear Station (about 40 years), also approxi-
mately one human generation. Use refers specifically to the direct
use of the land, water and air in the vicinity of the Station and to
the local and remote impacts. Accordingly short-term uses of the
environment relate to the maintenance and enhancement of long-term
productivity.

The short-term (40 years or less) uses of the environment are:

1. For Land

a. Land area for the Station will be prepared by clearing and
excavating the top of a hill down about 65-70 ft and leveling
an area of about 200 acres. Structures, roads, railway
rights-of-way and substation will replace the natural
forested area. Transmission rights-of-way consisting of
1847 acres will be cleared.

b. Landscaping of the Station buildings and restoration of the
adjacent cleared areas not required for Station use following
construction. Plantings for erosion control and minimizing
the visual impact of transmission line corridors.

C. Land will be required for a service water cooling pond and
cooling water discharge canal. Areas thus needed would other-
wise be inundated by the formation of Monticello Reservoir;
they, nevertheless, are regarded as a necessary utilization
of. about 40 acres of land for the Station.

2. For Water

a. Water in Monticello Reservoir will be heated. Some heat will
be transferred to Parr Reservoir.
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*b. Water to be used exclusively by the Station as service water
and emergency cooling water will be impounded from Monticello
Reservoir.

C. Small amounts of chemicals will be discharged to Monticello
Reservoir and radioactive wastes to Parr Reservoir. Pumping
of the Fairfield Pumped Storage 1-ydrostation will intermingle
chemicals and radiochemicals between Parr Reservoir and
Monticello Reservoir.

d. Consumptive use of water will be significant since a large
fraction of the heat is dissipated by evaporation.

3. For Air

a. The atmosphere will be used to dissipate small amounts of

gases, including radioactive gases.

b. The atmosphere will be used to carry away most of the waste
heat as latent heat in the evaporated water.

The short-term uses of land and other resources for the-benefits to
be derived from the Summer Station naturally preempts this land and
water from other uses during the lifetime of service. The short-term
usefulness of these resources is regarded as more beneficial than the
accumulated rewards of using the land and water in its current
productivity.

No specific plan for the decommissioning of Summer Station has been
developed. This is consistent with the Commission's current regu-
lations which contemplate detailed consideration of decommissioning
near the end of a reactor's useful life. The licensee initiates such
consideration by preparing a proposed decommissioning plan which is
submitted to the AEC for review. The licensee will be required to
comply with Commission regulations then in effect and decommissioning
of the facility may not commence without authorization from, the AEC.

At the end of the useful life of the Summer Station, among various
options available at that time (about year 2017), will be the
restoration of the land to its original status. A decision to
decommission the Station could be implemented by removing and
reclaiming the fuel, decontaminating accessible surfaces of radio-
active materials or otherwise fixing in place, removal of salvageable
equipment and final sealing of reactor components. If the cost-
benefit analysis and review of environmental impacts favored it,
the entire land area could be restored to very nearly the original
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status. ihe degree of restoration would be a decision which

would take into account the intended new use of the Site and a

balance Of safety, environmental considerations and the economic
incentives for completely obliterating all vestiges of the Station.

On a scale of time reaching into the future for more than one
generation, the use of natural resources of land, water, and air

ration, the use of natural resources of land, water and air

should be regarded as short-term and the long-term productivity of
the land not jeopardized. No environmental effects are foreseen of

such permanence that at most a few years following Station retirement
would be needed to restore most of the Site to its pre-Station status

and permit other productive use of the resources.
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IX. IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

Construction and operation of the Summer Station will result in some
irreversible and irretrievable commitments of resources. These
commitments will be in terms of local environmental impacts and the
consumption of natural resources. The principal commitment of land is
for the yard area, about 200 acres,'and the land required for trans-
mission line corridors, about 1850 acres. These commitments should
not be regarded as irreversible in the very long term since all or
most of the land required could at a future time be used for other
purposes. The construction and operation of the Station will require
consumption of materials of construction, fuels and other materials
which must be regarded as irretrievable. These consumed materials are
utilized to produce the large quantity of electrical energy which is
regarded as a benefit of such value that the resource commitments are
consistent with the derived benefits.

Basic natural resources used include land, water and air. Land can
eventually be reclaimed; water and air are used and recycled back to
the earth and its atmosphere, slightly degraded in quality. Minerals,
chemicals, metals, products from living things, such as trees, and
other converted natural resources will be irretrievably consumed in the
construction and operation of the Summer Station. An important cono-
tation of the term "resource" is that it be an entity which has value
in its use by man; hence, ultimately, all resources, to fulfill the
definition, must serve man, hopefully in the most efficient manner.

The following resources are committed irreversibly and irretrievably:

1. In regard to the basic natural resources comprising the Station
environment.

a. Water consumed, although recycled back to the. environment,
becomes unavailable for use at this location or at any other
until returned as rain. Water evaporated in the cooling
process is regarded as consumed.

b. Trees and other forest growth on the immediate Station
site and transmission corridors will be destroyed and the
potential products from these living things will be unavail-
able to man. Whatever utilization could be realized for
these products for the life of the power generating system
will be irretrievably committed.

2. Converted and processed resources.

a. Twenty-five to thirty tonnes of enriched nuclear fuel will
be consumed annually and converted to radioactive waste,
now considered a waste product. This is equivalent to the
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consumption of 150 to 200 tonnes of natural U3 0 8 . The
radioactive wastes will be reprocessed to recover the
valuable fissile isotopes. The net annual consumption
of fissile isotopes will be approximately 400 kg.

b. Building construction materials such as concrete, steel,

lumber, glass.

c. Reactor materials such as fuel cladding, core components

and other materials which over a long period of time become
radioactive to a degree which precludes salvage and reuse.

d. The materials used in the operation of the Station which
would include ion exchange resins, chemicals, spare
parts, fuel for auxiliary steam, clothing, tools and papers.

e. All those resources consumed in the manufacture of the

construction materials, reactor-steam system components
and materials used in operating the Station. These, in

general, will represent a greater irretrievable commitment
of such resources as minerals and fuels than the intrinsic
materials in the finished delivered product, the steam
turbine, for example.

The choice of erecting the Summer Station at the chosen Site will

unavoidably preclude use of this Site for any other use for about
30 - 40 years. Some will feel strongly that any man-made structure
in a natural setting is an irretrievable loss of a natural resource,

the landscape unmarred by man's activities. This commitment of

aesthetic values is as important to these individuals as the commit-
ment of hardware and materials. In the general vicinity of the
Station, however, there are large areas of very similar terrain and

landscape; hence, it appears that although the construction of the

Station will intrude on or even seriously change the resource of a
natural vistA, the Staff believes the benefits to be derived more

than offset the intrusion into the natural vista. Recreational

enhancement resulting from the pumped-storage lake required for the
Summer Station will be a compensating benefit.
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X. NEED FOR POWER

The Applicant is engaged in the generation, transmission, distri-
bution and sale of electric energy for residential, commercial,
industrial and other purposes to the public in Central and Southern
South Carolina (Figure 27).1 In 1971, the Applicant served 283,000
electric customers in a 12,000 square mile service area which
includes the two major load centers of Columbia, the State Capital;
and Charleston, the principal seaport of South Carolina.

The Applicant is a member of the Virginia-Carolinas Subregion of
the Southeastern Electric Reliability Council and has intercon-
nections with other members of this group. The Applicant has
existing contracts to supply power to the Duke Power Company, the
Carolina Power and Light Company, and the Georgia Power Company.
These contracts expire in 1979 and 1980. The installed capacity
required to support these contracts is approximately 149 MW. In
addition, the Applicant has contracts to supply power to the Com-
mission's Savannah River Project; one contract for 40 MW terminates
in June of 1974, and another contract for 30 MW terminates in
February, 1979. Currently, the system peak load for the Arplicant
exceeds the territorial peak load by approximately 300 MW.

A. DEMAND FOR POWER

During the past decade, the Applicant's electric system growth
rate exceeded the national average. The growth rates in the
Applicant's territorial peak load from 1961 to 1971 averaged 8.6%/yr;
for the latest 5 year period, 1966-1971, the growth rate averaged
9.6%/yr. 1 Between the years 1961 and 1971, the highest growth
rate in any 5 year period in the territorial peak load was 11.6%/year
between 1965 and 1970. Between 1961 and 1971, the Applicant's
annual kW-hr sales increased at the average rate of 7.5%/year.
In 1971, the territorial peak demand was 1489 MWe, and the
integrated average demand was 890 MWe. The Applicant anticipates
that the system load duration curve, excluding energy consumed
for pumped hydroplants, will remain about the same as present
through 1980. The average territorial annual load factor for the
previous 5 years was 58.3%.

The Applicant's growth is achieved both by adding new customers
(4.0% per year between 1966 and 1971) and by increasing unit. con-
sumption of electricity: residential per capita usage increased
6.9%/year between 1966-1971. The growth rate in kW-hr sales was
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relatively consistent within the residential, commercial and indus-
trial service sectors.

The Applicant projects a continuing growth rate in the peak demand
for power of 11.3%/yr. 2 Applying this growth factor to the 1970
peak demand, the peak load forecast through 1980 which was calcu-
lated by the Applicant, is shown in Table 25. Since the Applicant's
projected growth rate is high in comparison to long-term historical
trends, the Staff calculated the forecasted peak demand for power
in the Applicant's service area. The average growth rate between
1961 and 1971 of 8.6%/yr was used and applied to the 1971 peak
demand. This forecast is also shown in Table 25 for comparison.
The difference between these two forecasts exceeds .1200 MW in 1980.

Table 25. Peak Load Forecast (in MW)

1975-1980

1975 1976 1977 1978 1979 1980

A. Assuming 11.3%/yr
growth rate

Territorial Peak
Contract Sales
Total Load-Peak

Demand

B. Assuming 8.6%/yr
growth rate

Territorial Peak
Contract Sales
Total Load-Peak

Demand

B. SUPPLY OF POWER

2563
149

2857 3186 3554
149 149 149

3960 4410
.70 --

2712 3006 3335 3703 4034 4410

2100
149

2280
149

2480
149

2700
149

2940
70

3200

2249 2429 2629 2849 3010 3200

The Applicant's forecasted capacity to meet the previously dis-
cussed demands for power are summarized in Table 26. It should be
noted that a very large portion of forecasted growth in supply of
power is represented by the Summer Station and the Fairfield Pumped
Hydrostation projects.
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Table 26. Capacity Forecast (in MW)
1975-1980"

1975 1976 1977 1978 1979 1980

A. Capacity Additions

Fossil ...... 611
Summer-Nuclear .... 900 .....
Fairfield Pump Hydro -- 240 -- 240 --

B. Total Capacity

Fossil 2497 2497 2497 2497 3108 3108
Hydro 243 243 243 243 243 243
Gas Turbine 291 291 291 291 291 291
Pump Hydro -- 240 240 480 480 480
Nuclear .. .. 900 900 900 900

Total 3031 3271 4171 4411 5022 5022

C. Purchases 140 140 --

Total Capacity
Available 3171 3411 4171 4411 5022 5022

C. POWER RESERVES

The power reserve in the system is the difference between forecasted
peak demand for power and total capacity available. Table 27 sum-
marizes the power reserves that would result from various assumptions
of supply and demand. If the 11.3%/yr growth rate is actually ex-
perienced, the Applicant will be power deficient in 1977 without
construction of the proposed Summer Station. If the 8.6%/yr growth
rate is experienced, the projected reserves in the Applicant's system
will exceed 20 percent through 1980 without the Summer Station.

The forecasted growth rate in the Virginia-Carolinas Subregion summer
peak load is 10.3%/yr. Under the planned capacity expansion in the
subregion, reserves during summer peaks are expected to expand from
a projected 13.7% in 1972 to 22.4% in 1977 when the Summer Station is
scheduled to be on-line. Winter peak reserves are projected to
increase from 22.5% to 36.2% in 1977.4 With peak load reserves of
this size, it would appear that sufficient off-peak capacity could
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be available within the subregion for the pumped storage project.
The Summer Station will represent 2.6% of the estimated subregion
load responsibility in 1977 and 2.1% of the total capacity in the
subregion.

Table 27. Power Reserves (in MW)
1975-1980

1975 1976 1977 1978 1979 1980

A. Assuming 11.3%/yr
growth rate

Reserve with Summer
Nuclear 459 405 836 708 988 612

Reserve without
Summer Nuclear 459 405 (64) (192) 88 (288)

B. Assuming 8.6%/yr
growth rate

Reserve with Summer
Nuclear. 922 982 1542 1562 2012 1822

Reserve without
Summer Nuclear 922 982 642 662 1112 922

D. SUMMARY

The Staff concludes that (1) the Applicant's projected growth rate of
11.3%/yr in the territorial peak load is high in comparison to long-
term historical trends, (2) if the Applicant's projected growth rate
is realized, there will be a need in 1977 for the 900 MWe generating
capacity represented by the Summer reactor, but (3) if the lower
long-term historic trend persists, the addition of 900 MWe generating
capacity to the Applicant's system would not be required prior to
1979. Since the Applicant has, however, experienced erratic past
annual changes in the peak demand, since unanticipated delays are
frequently encountered in major constructionprojects, and since the
Applicant has an obligation to meet whatever demand develops, it
would appear prudent to schedule new capacity additions to meet the
earliest forecasted need. The Fairfield Pumped Storage Hydrostation
would represent an important use for off-peak power from the Summer
Station, but off-peak power during the 1977-1979 period would probably
be available from other plants in the Applicant's system or in the
subregion if the 1961-1971 growth rate continues.
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XI. ALTERNATIVES TO PROPOSED ACTION AND COST-BENEFIT ANALYSIS OF THEIR
ENVIRONMENTAL EFFECTS

A. SUMMARY OF ALTERNATIVES

The environmental impacts of the proposed action were described in the
preceding sections. In this section, the alternatives to the proposed
action will be described in terms of their feasibility, economic
costs and environmental impacts. It should be emphasized that in
seeking alternative courses of action, we are assuming that the
inundation of Monticello Reservoir (6800 acres) and the raising of Parr
Reservoir (additional 2000 acres) is justified primarily by the. Fairfield
Pumped Storage Project. It is obvious that Monticello Reservoir is much
larger than needed to cool a 900 MWe reactor and that the daily inter-
change of water between the Parr Reservoir and Monticello Reservoir is
not required by the reactor operation.

The alternative of not providing the Applicant's system with the block
of power represented by Summer Station is considered an infeasible
alternative because the eventual need for power was previously demon-
strated; there is some doubt, however, whether this power will be
required as early as 1977.

The alternative of importing power is also considered infeasible..
The entire region has experienced a rapid growth in electricity
demand and no significant and continuing excess of generating capa-
city which could be purchased to meet the needs of the Applicant's
system is foreseen in the region. The-interties with other power
companies are designed to improve system reliability but are not
intended to transfer large blocks of power on a permanent basis.
If such a transfer were put into effect on a permanent basis,
additional generating capacity would have to be built by the adja-
cent power companies. The relative environmental impacts of
importing power or generating within the Applicant's territory
cannot be reasonably assessed within the context of this impact
statement since that would require the assessment of a multitude
of sites and generating methods that might be selected by several
other companies. And, of course, the cost, transmission losses
and aesthetic impact of additional miles of transmission lines
would tend to argue strongly against the large-scale importation
of power.

The alternative actions considered feasible are (1) constructing
the Station at some other site, (2) using an alternative fuel
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at either the proposed Site or some other site, (3) building the
Station at a different location on Monticello Reservoir and (4)
using some other heat dissipation system (there *are several possible
modifications to this alternative). -

1. Alternative-Sites

In a 1967 systems study, the Applicant identified only three areas
near the major load centers of Columbia and Charleston where elec-
trical generation facilities would be required in the near future.
These were Bushy Park (near Charleston) , Parr and Wateree Station
(both near Columbia). The Bushy Park area was eliminated from con-
sideration for a nuclear plant since a potential earthquake problem
existed in the area. An oil-fired unit is under construction at
this Site. The Wateree site was selected for immediate expansion
by duplicating the (then) existing facilities. .The Parr area was
selected for longer range expansion with nuclear power, since the
Site was remote and near the location of a former nuclear plant,
the CVTR.

Potential sites on the Savannah River were eliminated; although a
nuclear plant site in this area should receive good public accep-
tance due to the proximity of the AEC installation, the location
was much farther from the load centers which would incur added
costs and environmental impacts from longer transmission lines.
Offshore plant sites were eliminated because the technology was
not established; potential problems such as location optimiza-
tion, hurricane damage, offshore transmission lines and the
environmental impacts on coastal features and waterways might
require too much time for solution to be feasible for meeting the
power demand.

There are several other potential sources of cooling water in the
Applicant's Columbia service area near which. a nuclear reactor or
a fossil steam plant could be constructed. Some of these are the
Parr Reservoir, Lake Murray, Wateree Reservoir, Lake Marion, Fishing
Creek Reservoir and Lake Greenwood. Since only preliminary site
evaluation work has been done in the Monticello Reservoir area, no
significant repetition in expenditures, when compared to the total
cost of the nuclear plant, would be incurred in shifting the Station
to another location. However, definite disadvantages are apparent
,at these other sites. For example, the Parr Reservoir is too small
to provide direct cooling for a 900 MWe reactor without exceeding
the thermal discharge limits set by South Carolina. Lake Murray is
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located nearer Columbia, a densely populated center. The other
potential sites are on other existing bodies of water. Since Monti-
cello Reservoir would be created for the pumped storage project, the
environmental impact to a newly created lake would tend to be less
than the potential environmental impact to an existing body of
water.

The present Site is in a remote location and the nuclear Station
would have a small environmental impact in terms of family
relocation, land use changes, or ecological effects. The Site is
convenient to existing railroads, highways and transmission rights-
of way. New transmission lines rail spurs, and highway construction
will be required, however., for the Fairfield pumped storage peaking
plant and the Summer Station, but these would also be required at
alternative sites. The use of the hydro peaking reservoir to pro-
vide thermal cooling for a large base load power plant appears to be
an efficient utilization of resources and would have a minimum
additional environmental impact.

Since the Staff has not identified any significant adverse environ-
mental impact associated with the location of a nuclear reactor on
Monticello Reservoir, the Applicant's Site is acceptable and a more
detailed searching and evaluation of other sites appears unwarranted.

2. Alternative Forms of Generation

The South Carolina Electric and Gas Company system is almost entirely
dependent on fossil fuel and further fossil base load units are
planned for 1973 and 1979. Nuclear fuel would tend to decrease the
Applicant's present dependence on continuing fossil fuel supplies.
The Applicant's analysis showed that nuclear fuel had an economic
advantage over fossil fuel in supplying base load power. The Staff
analysis showed the nuclear fuel Station to have an estimated present
value economic advantage of $171 million (see Table 30) compared
to fossil over the life of the Station. Oil and coal plants, which
are economically competitive with each other, have potentially large
environmental impacts (compared to nuclear) from the fuel trans-
portation aspect; a 900 MWe coal plant would require over 8,000 metric
tons of coal per full power day, and a 900 MWe oil plant would require
about 30,000 barrels of oil per full power day. Coal and oil plants
also generate large quantities of solid and gaseous wastes (Table 28).
A 900 MWe nuclear plant, on the other hand, would require the trans-
poration of only 25 to 30 metric tons of nuclear fuel/year and the
subsequent disposal of the radioactive waste products from this
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fuel. Since fossil-fuel plants operate at higher thermal conversion
efficiencies and dissipate 10% of the waste heat directly to the
atmosphere, the waste heat discharged to the cooling water by fossil
plants is only about 70% of the waste heat discharged by nuclear
plants. Thus, Lake Monticello could support about half again as
much fossil-fuel capacity as it could nuclear capacity.

The Applicant currently has 244 MW of hydroelectric capacity; however,
no new hydroelectric sites are available in the Applicant's territory
which could provide a base load capacity of 900 MWe. Pump storage
hydroelectric plants are suitable only for peaking power generation.
These facilities utilize off-peak power to replenish the upper storage
reservoir with water which is used to generate power during peak demand
periods. The Fairfield Pumped Storage Hydrostation will utilize power
from the Summer Station to pump water from Parr Reservoir to Lake
Monticello.

TABLE 28

TYPICAL SOLID AND GASEOUS EMISSIONS(a)

FROM A 900 MWe OIL OR COAL-FIRED PLANT

(Tons Per Year)

Oil(b) Coal (c)

so2 20,000 30,000

NO 7,500 17,000

Particulate 2,500 2,500

Ash 20,000 349,000

(a) These emissions are based on EPA standards of December 23, 1971.
(b) 152,000 Btu/gal.
(c) 10,000 Btu/lb; 14% ash.
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The Applicant also has turbine units for peaking power which are fueled
by natural gas and kerosene, but the low initial cost of the units is
offset by high fuel and maintenance costs which make them unsuitable
for base load power. No new natural gas supplies are currently
available for base load plants.

The Staff concludes, therefore, that the only feasible alternative
form of base load power generation in Applicant's territory is
coal or oil, but that with the availability of excess cooling
capacity in Monticello Reservoir, the overall environmental impact
of a nuclear station at the proposed Site would be much less than
that of a fossil-fueled plant.

3. Alternative Locations on Monticello Reservoir

The Applicant's Site selection on Monticello Reservoir appears to be the
most preferable since the combination of the prevailing wind and
outflow between the two reservoirs would tend to minimize the ther-mal
effects on the Parr Reservoir from the Nuclear Station. All other
sites on Monticello Reservoir would tend to increase the thermal dis-
charge to the Parr Reservoir. From a thermodynamic efficiency stand-
point, the Station should be located (as it is) near the deep end of
the impoundment in order to use deeper level cooling water. The
prevailing winds (westerly) would tend to minimize the discharge of
warm water through the hydro facility which will be located to the
west of the nuclear Station. The proposed Site appears to cause the
relocation of the least number of people; only eight people were
estimated to live within the 1-mile exclusion area. Other sites on
the reservoir would have negligible differences in ecological impact.
Aesthetic differences at other sites due to the relative locations of
the Station, roads and land features would be minor.

4. Alternative Cooling Methods

Several alternative methods of cooling the Summer Station are possible.
The Applicant's method of discharging the heated water onto the surface
of the impoundment to permit rapid cooling would have the least direct
thermal effect on Monticello Reservoir and Parr Reservoir of any direct
once-through discharge system.

a. Cooling and Spray Ponds

One alternative cooling method would be the creation of an isolated,
small, recirculating cooling pond within or near Monticello Reservoir.
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TABLE 29

ESTIMATED EVAPORATION LOSS RESULTING FROM VARIOUS
TURBINE EXHAUST STEAM COOLING ALTERNATIVES'

Annual Water Use by Evaporation*

Cooling Alternative Acre-Feet Inches per Lake
Monticello Area

1. Proposed use of
Monticello Reservoir

2. Spray Pond

3. Cooling Pond

4. Forced Draft Tower

5. Natural Draft Tower

12,100

14,500

17,000

15,700

13,500

21

26

30

28

24

* The water consumption of these cooling alternatives may be

compared with the estimated annual ambient evaporation from
Lake Monticello in the absence of condenser cooling of
23,800 acre-ft, or 42 inches.
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The 900 MWe Summer Station is estimated to require only between
900 and 1,800 acres of cooling surface, whereas Monticello Reservoir will
have 6,800 acres. Although there are several other valleys in the
vicinity where a cooling pond of this size could be constructed,

there appears to be no advantage to withdrawing additional land for
a new reservoir if the cooling capacity of Monticello Reservoir is avail-
able. A cooling pond would require an estimated 3.7 x 106 lb/hr1 (16.5
cfs) of make-up water to replace evaporation losses. This would be a
significant fraction of the minimum flow of the Broad River, which has a
minimum mean daily flow of 149 cfs and, hence, some additional storage
capacity might be required to overcome deficiencies during periods of
low flow. The estimated water evaporation losses for all of the cooling
alternatives is shown in Table 29. The impact of a cooling pond on
the atmosphere would be similar to a cooling lake except the evaporation
would be concentrated in a smaller and higher temperature region.
Station efficiencies using a pond would be less than with the lake

because of the higher operating temperatures and the cost of construction
and operation would be higher. (It is assumed that the entire cost of

Monticello Reservoir would be allocated to the pumped storage project.)

Since the thermal impact and the release of radioactivity to the
Parr Reservoir from the nuclear Station will be insignificant, there
appears to be no advantage to isolating a portion of Monticello Reservoir
(by diking) for the reactor cooling pond. This would increase the
capital costs, increase the operating costs, and lower the capacity
of the pumped storage hydrostation. The Applicant plans to isolate a

small portion of the north end of Monticello Reservoir, which will be
stocked with fish. If this area were made sufficiently large, it
could serve as a reactor cooling pond, but then it would be of
marginal value for sportfish.

Spray ponds offer another cooling alternative. A spray pond can
be made an order of magnitude smaller than an evaporative cooling
pond for the same heat dissipation.1 A 900 MWe nuclear station
would require a spray pond of 60 acres, about 1 acre/15 MWe.
The environmental impact of a spray pond would be confined mainly

to the Site boundaries, except that during some periods fog might
form and drift downwind. Fog formation is, of course, a considera-
tion for any type of evaporative cooling. Spray ponds have dis-
advantages similar to evaporative cooling ponds, but less additional
land would be withdrawn and higher capital costs would be incurred.
The spray pond, like the cooling pond, could also be isolated

within Monticello Reservoir and not require any additional land.
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b. Cooling Towers

Cooling towers could also be used to cool the nuclear Station.
Cooling towers are generally of two types, mechanical draft or
natural draft, and for each of these there are two further subtypes,
wet towers or dry towers. Wet cooling towers, either
natural or forced draft, have the same potential of forming fogs
as cooling ponds. The large natural draft towers would create
the fog plume at a high altitude where it could carry downwind for
several miles. The ponds and forced (mechanical) draft towers
would create more localized fog at lower levels. A forced draft
tower would have little visual impact, except for its steam plume,
because it could be hidden by hills and trees, but a natural draft
tower would be large and visible for many miles. Wet cooling towers
generally add between $10 and $30/kW to the capital cost of the
installation and also consume power in operation, decreasing the
efficiency or the net power output throughout the life of the
Station.

There are beginning to be some indications that large scale dry
cooling towers may be technically and economically feasible. To
date, however, the largest installed and operating units of this
type remove only about one fourth of the heat which must be discharged
from the Summer Station. It may be technically possible to remove
larger amounts of heat by simply adding more units of dry towers. The
technical feasibility and economics of doing this, however, isnot easy
to assess since it has not yet been demonstrated. To use dry cooling
towers would require a complete redesign of many components of the
system in order to achieve a new operational and economic optimum. For
example, optimization for operation with dry towers.would require a
revision in the temperature drop in the tower, which in turn requires
changes further back in the cooling system. The turbine would also -

need to be redesigned to a new optimum pressure drop. The interrelation-
ship of all of these variables is difficult to assess, and until
successful operation of larger units have been demonstrated, the use
of dry cooling towers for the Summer Station is not considered to be
a viable alterative.

Since the thermal and radiological impacts on Monticello Reservoir and
the Parr Reservoir are negligible, there is neither an environmental
nor an economic incentive to build cooling towers, cooling ponds,
or spray ponds, and these alternative cooling methods would have
some environmental drawbacks in this application.
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B. COST-BENEFIT BALANCING

In summary, the major environmental impacts of the combined Fairfield
pumped storage-Summer nuclear installation are primarily associated
with the pumped storage project in which some 9,000 acres of land

are inundated and in which the two reservoirs are subject to
daily fluctuations of water level: 9 ft in the Parr Reservoir
and 4-1/2 ft in Monticello Reservoir. The environmental impacts
associated with the pumped storage project are considerably
larger than those associated with the nuclear Station. The major
part of Monticello Reservoir will not be stocked with fish because of
expected high turbidity of the water. The Applicant plans to
isolate a small portion on the north end of the reservoir which is
expected to become clear and stock it with fish. Public access
to the major portion of Monticello Reservoir will be permitted for
water sports and picnicking, but this access will be excluded
within 1 mile of the nuclear Station.

The size of Monticello Reservoir is, of course, far in excess of that
required to support a single 900 MWe nuclear reactor. Therefore,
given the existence of Monticello Reservoir and a fluctuating water
level, it appears that the Applicant's choice of siting a large
base load power plant on the reservoir represents the greatest beneficial
multiple use for this area with the least environmental impact. Any
additional environmental impacts caused by the siting of the power
Station on Monticello Reservoir are small in relation to the benefits
derived from the power Station. Considerable economic gains will be

realized to the area from the additional tax base and from the
employment of people at the power Station. Since the feasible alterna-
tive actions cost more than the proposed action and appear to offer
no improvement in environmental benefits (Table 30), the proposed
action is preferred to all the alternatives.

Except for the estimates of nuclear and fossil fuel and Station. costs
which were provided'by the Applicant, the costs shown in Table 30 for
the cooling alternatives are based on Table 31 which the Staff esti-
mates to be typical costs for these alternatives. These costs are
approximations drawn from recent experience which, of course, are
subject to revision by local conditions and detailed engineering

design. The present worth analysis is based on an 80% load factor
for a 30-year Station life at an 8.75% discount rate.



MONETARY COSTS

IN MILLIONS OF DOLLARS

CAPITAL COST

INCRE.,FNTAL
ADDITIONAL COST FOR
ALTERNATIVE COOLING
SYSTEM

ANNUAL OPERATING COST

FUEL

OPERATING AND MAINT.
IPOWER PLANTI

NUCLEAR INSURANCE

OPERATING AND MAINT.

(COOLING SYSTEM)

PRESENT WORTH ANALYSIS

OPERATING COST

CAPITAL COST
TOTAL

INCAEMENTAL COST
FROM REFERENCE CASE

REFERENCE CASE

(VIRGIL C. SUMMER STA.)

253

FOSSIL(COALI
PLANT

(AT LAKE SITE)

180

SEPARATE
COOLING POND

253

SEPARATE SPRAY MECHANICAL DRAFT
COOLING POND WET-COOLING TOWER

253 253

180

37.4

1.4

NATURAL DRAFT
WFT COOLING TOWER

253

22
.275

13.313.3

1.9

C.4

14
267

13.3

1.9

G.4

0.3

16T

267

16

13.3

1.9

0.4

1.3
16.9

178

zt9
447
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13.3

G.4

1.7
17.3
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2,6
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164

253
4_T7

38.8

408

IR0

rl 7 '

1.3
16.9

178

275

3617 30

INCREMENTAL ENVIRONMENTAL IMPACTS F;IOM REFERENCE CASEENVIRONMENTAL IMPACTS

LAND USE:
NATURAL AREA:
FOREST-HARDWOOD.
SOFT WOOD

RECREATION

AGRICULTURE

HISTORIC SITES

WATER USE:

CONSUMPTIVE USE

RECREATIONAL USE

QUALITY IMPAIRMENT

BIOLOGICAL IMPACT

TERRESTRIAL
ECOSYSTEMS

AQUATIC ECOSYSTEMS

ATMOSPHERIC IMPACT

AESTHETICS

FUEL TRANSPORTATION

WASTE PRODUCTS•

ABOUT THE SAMEABOUT 200 ACRES
CONVERTED TO OTHER USE

NO ADVERSE EFFECT

NO ADVERSE EFFECT

NONE IN AREA

900-180 ACRES ABOUT 60 ACRES NIL NIL

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

12. 000 ACRE-Fl -3400 ACRE-Fn ANNUALLY
ANNUALLY I(LESS IMPACT)

800 ACRES Of LAKE LIES NO EXCLUSION AREA
WITHIN EXCLUSION AREA

BLOWDOWNS AND ION BLOWDOWNS SIMILAR
EXCHANGE REGENERANTS, LESS SULFATE
98R LB PER DAY INa, SO4,
Poj1

50G5 ACRE-FT ANNUALLY 2500 ACRE-FT ANNUALLY

NONE NONE

NONE NONE

NONE NONE

3500 ACRE-fl ANNUALLY 1500 ACRE-FT ANNUALLY

C-
CNONE

NONE

NONE

NONE

NONE

NONEREDUCED AREA FOR NONE
HABITATS - ABOUT 200 ACRES

LOSS OF UP TO 33,530 LESS
TONS OF PLANKTON THERE
EACH YEAR

EFFECT -- REDUCED
RAL DISCHARGE

LOW FREQUENCY OF FOGS

MINOR INTRUSION ON
NATURAL VISTA

25-30 TONNES EACH YEAR
6 SHI PMENIS

25 TRUCK SHIPMENTS
IRRADIATED FUEL AND
200 DRUMS WASTE

SOMEWHAT LESS EFFECT
FROM FOGGING. (SEE
WASTE PRODUCTS)

LARGE STRUCTURES AND
CHIMNEYS

2. 500, 000 TONNES COAL
ANNUALLY

30, 000 TONNES SO2
17. 000 TONNES NOX
2.500 TONNES PARTICLES
349,000 TONNES ASH

LESS EFFECT -- BUT ALL
PLANKTON IN POND MAY
PERISH IBLOWDOWN HIGHLY
VARIABLE)

GREATER FREQUENCY OF

GROUND FOGS

NONE

NONE

LESS EFFECT -- 3100-5200
TONS OF PLANKTON
MAY PERISH ANNUALLY
(IN MAKE-UP WATERI

GREATER FREQUENCY OF

GROUND FOG. POTENTIAL
ICING FROM DRIFT.

NONE

LESS EFFECT -- 3100-5200
TONS OF PLANKTON
MAY PER I SH ANNUALLY
fIN MAKE-UP WATER)

LOW POTENTIAL FOR
GROUND FOG. VISIBLE
PLUME.

RELATIVELY LARGE
STRUCTURES

NONE

NONE

LESS EFFECT -- 3100-5200
TONS OF PLANKTON
MAY PERISH ANNUALLY
(IN MAKE-UP WATER)

EXTREMELY LOW POTENTIAL
FOR GROUND EFFECTS IN VICINITY.

VISIBLE ELEVATED PLUME.

VERY LARGE STRUCTURE -

IIIGH VISUAL IMPACT

NONE

NONE

NONE

NONENONE

BASIS: 30 YEARS @ 8.75% INTEREST AND W% AVERAGE LOAD FACTOR

TABLE 30. COST/BENEFITS - BALANCE OF ALTERNATIVES
FOR THE SUMMER STATION
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TABLE 31

ENGINEERING ESTIMATES FOR UNIT CAPITAL AND OPERATING COSTS
FOR ALTERNATIVE COOLING SYSTEMS FOR SUMMER REACTOR

Capital Cost
($/kW)

Operating Cost
(Mills/kW-hr)

Mechanical Draft Wet Towers

Natural Draft Wet Towers

Spray Ponds

17

24

0.27

0.20

0.27

0.05

18

15Cooling Pond,
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XII. DISCUSSION OF COMMENTS RECEIVED ON THE DRAFT ENVIRONMENTAL
STATEMENT

Comments on the Draft Environmental Statement were received by the
staff from the following agencies.

U.S. Department of Agriculture
U.S. Department of the Army
U.S. Department of Commerce
U.S. Department of Health, Education, and Welfare
U.S. Department of Housing and Urban Development

U.S. Department of the Interior
U.S. Department of Transportation
Environmental Protection Agency
Advisory Council on Historic Preservation

State of South Carolina:

State of South Carolina Water Resources Commission
South Carolina Department of Archives and History
State Development Board
South Carolina State Commission of Forestry
South Carolina State Board of Health

These letters are reproduced in their entirety in Appendix C. The
Staff has reviewed these comments. The issues raised in these let-
ters are addressed in the following listing of comments and responses.

A. Department of Agriculture, November 22, 1972:

1. "The Applicant recognizes that the Summer Station is a
closely related part of the Fairfield Hydrostation pumped
storage project. However, the draft environmental statement
evaluates only the Summer component. We feel the Applicant
should provide information which would justify such separate
treatment."

Response: The AEC position was determined early in the
review process that the Summer Station should be assessed
for its environmental impact as a facility which would be
placed in operation following construction of the Monticello
Reservoir and the Hydrostation. The Federal Power Commission,

having the responsibility to approve the hydroelectric power
station impacts, would review and make the independent environ-
mental assessment for the Fairfield Pumped Storage Hydrostation.
The FPC will have available for consideration the environmental
impacts of construction and operation of Summer Station as

described in this FES.
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2. "Lake Monticello may lose 12% of its volume due to siltation
during the life of the project (p. V-21). The amount of
daily drawdown, 9 feet on Parr Reservoir and 4 feet at
Monticello, (p. 11-18-21) on soils that are readily erodable
(p. 11-16) make it important that the Applicant specify
whether the existing silting rate in the Parr Reservoir or
a rate augmented by the drawdown action is used for this loss
projection. The former rate would overstate the useful life
of the new reservoir which might thereby affect the cost of
the impoundment."

Response: The Applicant estimated the silting rate in
Monticello Reservoir using the conservative assumption that
all suspended solids in water from Parr Reservoir pumped into
Monticello Reservoir would settle out. (Supplement 2 to the
Environmental Report, p. 25A.8-1.) Washing and eroding of
the shoreline is expected to be relatively insignificant
because (a) wave action is small; (b) the daily fluctuations
from drawdown and power generation occur over 8- to 10-hr
periods, and thus, velocity of water running down the banks
will be very low- (c) erosion will be eliminated on all fill
areas such as the dams to be erected by heavy rip rap of
rocks (see Environmental Report, Supplement 2, p. 25A.7-1,-2).

3. "The areal extent of the daily drawdown on both Parr and
Monticello is specified in the environmental report. but
not in this draft statement. It is considerable, 400 acres
at Lake Monticello and 2,300 acres at the Parr Reservoir and
should be presented along with attendant data necessary to
determine the environmental costs of the operation."

Response: The environmental impact of exposing shoreline
areas during drawdown falls within the responsibility of
the FPC in the environmental statement for the Fairfield
Pumped Storage Hydrostation required under NEPA.

4. "It is stated that, if the volume of cooling water withdrawn
from Lake Monticello is small in relation to the total volume
of the source, the impact on the source's ecosystem may be
insignificant even if there is a high rate of mortality for
organisms entrained in the coolingwater (p. V-23). In using
the total volume of the lake for this comparison, the Appli-
cant assumes that plankton, the organism in question, is
evenly distributed throughout the lake. However, the cool
water intake is located in the upper 10 feet of the lake, a
stratum more active biologically than the rest of the lake
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which has an average depth of 57 feet (p. 11-27, para. 3).
If the entrainment of plankton would have a significant
adverse effect on aquatic life, the cost of measures to
reduce entrainment should be evaluated."

Response: The high turbidity of water in Monticello Reservoir
will restrict the phytoplankton production to the rather shal-
low, light-penetrating zone. Although the depth is not known
with accuracy, it is likely that at the depth of the water
intake phytoplankton would be less abundant than in the upper.
levels. The assumption of uniform concentrations in the
Reservoir will not lead to understatement of the impact on
aquatic life due to the fact that the entrained organisms in
all likelihood will be actually fewer than under the assump-
tion of uniform concentration. Because the Monticello
Reservoir will become similar to Parr Reservoir in composi-
tion, sport fishing will be minimal; thus, the destruction
of the phytoplankton will not impose an overall serious
adverse effect on the food chain.

5. "The "cold shock" discussion (p. V-24) is misleading and of
marginal value in arguing against a winter "shut-down" since
(a) the absence of fish in the pond during the warmer months
might preclude significant winter fish kills, especially if a
screen were placed at the entrance to the canal; and (b) the
comparative examples are from areas where winter water tem-
peratures are much lower than at the Plant Site. Hence, the
net cost of winter shut-down, i.e., the environmental cost
and the cost due to lowered plant efficiency, may be need-
lessly overstated. We suggest that the Applicant either
determine the probable magnitude of fish kill from shut-down
experiences of existing facilities in this climatic region
or cost the installation of fish screen on the discharge
canal."

Response: It may be that the environmental cost of winter
shut-down due to "cold shock" is overstated on pages V-24 and
V-25. However, the Staff still concludes that even if "cold shock"
does occur on-infrequent winter shutdowns, the effect will
be minimal because of the small fraction of the Reservoir
affected.

6. "Item 9 under Adverse Effects Which Cannot Be Avoided
(p. VII-2) is very general and is not discussed in other
sections of the draft statement. We feel that if the Appli-
cant feels these changes are important, they need further
discussion to permit reviewers the opportunity to judge
their significance."
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Response: Section VII of the Draft Environmental Statement
is intended to be a summary only of adverse effects which
cannot be avoided. All of these items are covered in detail
in other sections of the report, mainly Sections IV, V and VI.

7. "The Applicant basically justifies the Plant on the projected
rate of energy consumption (Section X). The production of
electricity regardless of the technique used consumes natural
resources and. results in environmental change. We feel the
Statement should include a discussion of how the Applicant
and the regional power network of which it is a member, plan
to discourage the wasteful use of electric energy. Such a
discussion is especially important here since the Applicant's
production will not be needed by their network until 1977 or
1979, depending on whether the growth projection used is
liberal or conservative."

Response: The Applicant and the Staff have used the best
information available to project the power requirements for
the future, including such possible effects as a campaign
to conserve electrical energy. The Staff believes that the
question of whether the consumption of electricity should be
discouraged is a policy matter beyond the scope of an
individual licensing proceeding.

8. "Although the increased soil erosion and Broad River turbidity
is mentioned on page IV-3, we cannot find any mention made of
efforts to control erosion. Erosion could be quite serious
since construction will take place over a period of several
years and cuts as deep as 65 feet are planned.

In order to minimize the adverse effects of excessive erosion
and sedimentation during construction, we recommend that a
sediment control plan be developed and carried out as part of
the construction plans and contract. Consideration could be
given to sediment traps, temporary vegetation, or various
construction techniques. Assistance with the sediment con-
trol plan is available through the local Soil and Water
Conservation Districts."

Response: The Applicant has a contract with the local office
of the U.S. Department of Agriculture to advise and assist in
erosion control.
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In response to staff questions, the Applicant stated the
erosion control measures to be followed. Control measures
are described in the Environmental Report, Supplement 2,
p. 25A.6-1, -2, and 25A.7-1, -2. Following are pertinent
paragraphs quoted from these references:

"Natural slopes will be cut above the highwater
mark, however, these slopes should remain stable
and should not be affected by these daily fluctua-
tions which occur at a slow rate. Wave action is
more devastating than fluctuations in the reser-
voir, and its effect on the erosion of slopes is
not expected to contribute significantly to the
turbidity of Monticello and Parr Reservoirs."

"During construction, SCE and G will consult with
the U.S. DA Soil Conservation Service in order to
cope with matters of erosion control within the
lands. of our project. The dredging work antici-
pated for the Fairfield Pumped Storage tailrace
canal will include spoil areas located behind the
spoil dams with an overflow device located away
from the spoil entrance to minimize velocity
entrainment, etc."

"At.present, plans call for clear cutting the Parr
Reservoir from elevation 257 up to one (1) foot above
the high water mark (clear cut up to elev. 267 feet)
to reduce the amount of large trees and debris going
to the hydro powerhouses. Areas along the railroad
right-of-way that are subject to erosion will be
covered with rip-rap to prevent erosion and to main-
tain the right-of-way.

"Present plans include the cutting of the shoreline
between elevations 415 and 426 around Monticello
Reservoir. Erosion control will be studied in con-
junction with the USDA Soil Conservation Service.
Specific measures will be planned to provide erosion
protection in critical areas at the dams, the nuclear
plant, or elsewhere where erosion might endanger
important structures. These critical areas will in
most cases be protected with a cover of rip-rap.
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"Table 32 summarizes the anticipated protection
for the shoreline areas in the vicinity of the
nuclear station. Since the Service Water Pond
for the nuclear power plant is a safety reltted
structure, the rip-rap protection is somewhat
more extensive on shorelines that protect this
pond."

"Clear cutting of the reservoirs' shoreline will
result in erosion of the exposed banks. Experience
at other pumped storage reservoirs indicates that
after a period of initially active erosion the shore-
lines tend to stabilize and erosion activity is
greatly reduced."

B. Department of the Army, October 12, 1972

Response: This agency comment does not raise any substantive
issues requiring a response.

C. Department of Commerce, November 20, 1972

1. "The impact of the proposed Summer Nuclear Station development
and the impoundments associated with it on the flow of the

*Broad River and on aquatic life, particularly the indigenous
striped bass population downstream in the lower Santee-Cooper
River system is inadequately described."

Response: The possible impact in the Broad River of heat,
chemicals, and radioactive materials discharged from the
Summer Station are discussed on pages V-9, through V-29..
The conclusion that very small, likely undetectable, effects
due to these discharges will occur, is believed to be well-
supported. The striped bass will spawn no nearer than the
diversion dam at Columbia, about 26 miles downstream and
changes in the Broad River from operation of the Station
will have imperceptible effect on these or other life forms
in the Broad River.

2. "A review of the radiological section of the subject report
indicates that additional material is needed, particularly
with respect to the nomenclature of aquatic biota to be
sampled. The statement should indicate whether or not these
samples will be analyzed for either gross beta radioactivity
or individual beta emitters."
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TABLE 32

ANTICIPATED SHORELINE PROTECTION IN VICINITY OF
SUMMER NUCLEAR STATION

Shoreline Description Riprap Thickness
Protected

Elevation Range

WITHIN SERVICE WATER POND

West Fill Embankment
Natural Shoreline
North, East, South Dams

MONTICELLO RESERVOIR SHORELINE

North of Nuclear Plant Site
North, East, South Dams

Island Between North and East
Dams and Natural Shoreline
Between East Dam and Dis-
charge Canal

Jetty (both sides)

24"
24"
24"

415 to 435
.415 to 435
415 to 438

3611
36"
18"
36"

410 to 438
410 to 438

Toe of Dam to 410
410 to 438

3611 410 to crest
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Response: The detailed monitoring requirement will be
developed by the Applicant with approval of the AEC regulatory

staff prior to issuance of an operating license.

3. "A large difference in estimated effluents exists (about a

factor of 70, excluding tritium) between those estimated by
the AEC staff and those by the applicant. This difference
should be resolved at the time the application for an opera-
ting license is issued."

Response: The AEC Staff has recalculated the estimated
release of liquid radioactive.wastes based on a revised

assumption of 788 gallons/day to the Channel B - Aerated
Non-Reactor Grade Waste stream and the revised values
are given in the Table 33. These revised values will
result in an even lower estimate of the radiation dose to the
population discussed in Section V of this report.

4. "With regard to the radiological impact of routine emissions
to the atmosphere, we have estimated that the maximum average
annual relative concentration occurs at the 1630 m site
boundary to the east at a value of 3 x 10-6 sec m- 3 . This is

in agreement with the AEC staff's estimate. listed on page V-38.
We are unable to make a similar evaluation of the staff's
evaluation of postulated accidents since the meteorological
assumptions, the resulting relative concentration, and the
probability of occurrence of such a concentration were not
specified in the report."

Response: The meteorological conditions indicated in the

Annex to Appendix D of 10 CFR Part 50 approximate the disper-

sion conditions which would prevail at least 50% of the time.

D. U.S. Department of Health, Education, and Welfare, November 16, 1972

1. "Guidelines outlined in Environmental Health Practice in

Recreational Areas, DHEW HSM 72-10009, should be followed.
Good information concerning travel trailer parking is included
within the publication."

Response: The Applicant will be required to use appropriate
federal and state guidelines and regulations in matters con-
cerning sanitation in recreational areas to be constructed
as part of this project.
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TABLE 33

ESTIMATED ANNUAL RELEASES OF RADIOACTIVE MATERIALS
IN LIQUID EFFLUENTS FROM VIGRIL SUMMER NUCLEAR STATION, UNIT 1

Radionuclide

Rb-86
Sr-89
Sr-90
Y-90
Sr-91
Y-91m
Y-91
Y-93
Zr-95
Nb-95
Mo-99
Tc-99m
Ru-103
Rh-103m
Ru-106
Rh-106
Te-125m
Te-127m
Te-127
Te-129m
Te-129
Te-131m
Te-131
1-131
Te-132
1-132
1-133
Cs-134
1-135
Cs-137
Ba-137m

Total
Cl/yr

5.2(-3)
4.7(-4)
1.0(-5)
1.5(-4)
2.o(-5)
1.0(-5)
1.8(-2)
5.0(-5)
8.0(-5)
8.0(-5)
2.2 (-1)
2.1(-l)
6.0(-5)
6.0(-5)
1.0(-5)
1.0(-5)
4.0(-5)
3.7 (-4)
4.0(-4)
1.7(-3)
1.1(-3)
4.8(-4)
9.0(-5)
2.5(-1)
1.4(-2)
1.5(-2)
4.8(-2)
1.8
3.5(-3)
1.2
1.1i

Radionuclide

Ba-140
La-140
Ce-141
Pr-143
Ce-144
Pr-144
Nd-147
Co-58
Co-60
Sb-124
W-185
Np-239

TOTAL

TRITIUM

Total
Ci/yr

4.5(-4)
4.2(-4)
8.o(-5)
.6.o(-5)
5.0(-5)
5.0(-5)
2.0(-5)
9.7(-3)
1..3(-3)
4.0(-5)
5.0(-5)
2.3(-4)

% 5.0

1000
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2. "Pit privies should not be considered for use at boat ramps,
travel trailer parks or picnicking areas because they are
difficult to maintain and are not conducive to good sanitary
practices. Plans for such installations should be reviewed
by the South Carolina State Board of Health, Columbia, for
approval. A sanitary survey of the area should also be made
to determine locations of facilities with respect to protec-
tion against pollution."

Response: Regulations of the South Carolina State Board of
Health will be followed and required permits obtained.

3. "One minor problem was encountered in the draft statement.
Reference 10 for Section IV is improperly listed and the
reference cannot be located."

Response: This has been corrected in the Final Environmental
Statement.

E. U.S. Department of Housing and Urban Development, November 24, 1972

Response: This agency comment does not raise any substantive
issues requiring a response.

F. U.S. Department of the Interior, November 29, 1972

1. General

"The Bureau of Sport Fisheries and Wildlife commented on South
Carolina Electric and Gas Company's application for a construc-
tion permit for the proposed Virgil C. Summer Nuclear Station,
Unit 1, by letter of June 22, 1972. Concern was expressed
for the limited coverage of the environmental impacts for the
development complex, monitoring programs, and fish and wild-
life management programs.

"We suggest that the applicant cooperate with the Bureau of
Sport Fisheries and Wildlife and other concerned Federal and
State agencies in the development of the radiological monitor-
ing programs and other environmental studies.

"The project should be designed with sufficient flexibility
to permit such modifications in project structure and opera-
tions as may be later determined by AEC as desirable based on
surveys and other studies to protect the fish and wildlife
resources and recreational development."
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Response: Details of monitoring programs will be developed
consistent with good practice and acceptable to the AEC prior
to issuing an operating license. The Applicant has worked
closely with State agencies concerned with fish and wildlife
management and intends to be responsive to any information
or recommendation from them.-

2. Historical Significance

"The draft statement indicates that the National Register of
Historic Places lists no historic sites in the vicinity of the
proposed Summer Station and that the applicant discussed his-
toric resources of the general area with members of State and
local historical societies. We believe that the professional
authorities with whom historic resources were discussed should
be identified and their opinions disclosed in the final state-
ment. The final statement should also contain evidence of
contact with the State liaison Officer for Historic Preservation
concerning properties in the area which may be under considera-
tion for nomination to the National Register and that it con-
tain a copy of his comments. He is the Director, State
Archives Department, 1430 Senate Street, Columbia, South
Carolina 29211."

Response: More recent supplements to the National Register
of Historic places have identified three historic places near
the Summer Station. These are the Little River Baptist Church,
3.8 miles north of Jenkinsville, the Ebenezer Associate
Reformed Presbyterian Church (old Brick Church), 4.3 miles
north of Jenkinsville, and Davis Plantation, 0.25 miles south
of Monticello. These sites are not endangered by the Summer
Station. A letter from Charles E. Lee, State Liaison Officer
for Historic Preservation of the South Carolina Department of
Archives and History, is included in Appendix C. This letter
approves the Summer Station Project.

3. Environmental Features

"The soils described in the third paragraph on page 11-16
should be referenced to the commonly accepted soil taxonomic
units, soil series, used in South Carolina. Using such
terminology would be in concert with other parts of the
environmental statement where scientific and common names

are presented for vegetation and wildlife species. This
information is available from Mr. Robert D. Wells, State Soil
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Scientist, Soil Conservation Service, U.S. Department of
Agriculture. His address is Federal Building, 901 Sumter
Street, Columbia, South Carolina 29201."

Response: This is not regarded as an issue which is
substantive insofar as environmental effects are concerned.

4. Geology

"The data presented are inadequate concerning the physical
properties of the geologic materials on which the plant and
its appurtenant structures will be founded, and there is no
indication of how a knowledge of the physical properties has
been used in the design of the facility. The seismic-design
criteria and the methods of their derivation are not mentioned.

"This section references the applicant's Preliminary Safety
Analysis Report which discusses the geologic and seismologic
investigations and analyses that have been performed for the
Virgil C. Summer Station. We think that, as a minimum, the
final environmental statement should include a summary of the
geologic and seismologic analysis sections of the Preliminary
Safety Analysis Report with adequate cross references to appro-
priate parts of the environmental statement to indicate how
the data and analyses have been utilized for purposes of
design and construction of the facility.

"As a result of procedures established with AEC, the Geological
Survey is presently reviewing the geologic aspects of the site
that are discussed in the Preliminary Safety Analysis Report.
The review is being conducted in terms of the AEC "Seismic
and Geologic Siting Criteria for Nuclear Power Plants" (10 CFR
Part 100, proposed Appendix A). Since unresolved aspects of
the engineering geology of the Service Water Pond are currently
being reviewed, we are unable to provide an overall assessment
of the impact of the geologic environment as related to the
construction of the project at this time. The Geological
Survey's review and assessment will be made a part of the
public record in the AEC licensing procedures."

Response: For the purposes of assessing environmental impacts,
the Staff has found that an adequate description of the geology
is presented on pages 11-16, -17. More detailed information on
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geology and seismic analysis are available in the Applicant's
PSAR and the Staff's SER. Comprehensive treatment is mandatory
due to the importance of demonstrating structural integrity of
the reactor building from a safety standpoint, and the data are
readily available.

5. Transmission Lines

"The Summer-Urquhart line will cross the upper reaches of
Lake Murray, a major recreational area. The draft statement
does not contain a description of the impacts which would
occur as a result of the construction and operations of this
line. We suggest that, as a minimum, the final environmental
statement should describe the impacts of this transmission
line on the important recreational area of Lake Murray."

Response: The exact routing of the transmission line has
not been established by the Applicant. However, the part of
Lake Murray over which the line will cross will definitely be
towards the eastern end of the lake. This region is not used
as a recreational area to a degree which would require a
detailed assessment of the crossing's environmental effects.
Since the Applicant will be required to follow appropriate
federal guidelines for transmission rights-of-way construc-
tion and maintenance, transmission lines should involve only
minimal environmental effects in the vicinity'or at the lake
crossing.

6. Station Site Preparation and Construction

"The last two paragraphs on page IV-3 indicate that the impact
on animals that are displaced will be minimal since other
habitats will likely accommodate them. Even though most of
these displaced animals will probably move to other areas,
they should be assumed to be lost since any such displacement
at this site would involve displacement or temporarily
increased populations in the surrounding areas. Wildlife
populations are usually at equilibrium with the habitat;
therefore, when populations are artificially increased, due
to displacement from another area, the equilibrium will tend
to restore itself immediately. This restoring process usually
involves the elimination of approximately the same number of
animals which were originally displaced.

"The land management practices referred to certainly will be
able to help maintain the wildlife productivity but will not
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offset the wildlife habitat lost as a result of the construc-
tion and operations of this plant."

Response: The staff agrees in principle with the comment.

There are, nevertheless, stresses and changes in natural
environments which can perturb markedly the "equilibrium"
carrying capacity of a given area. Drouth, winter severity,
disease, game permitted to be taken, are variables which can
change the population density of life forms. The acreage
withdrawn from wildlife habitat is so small, relative to the

acres of similar land adjacent to.the Site, the Staff is con-
fident that an imperceptible impact will be experienced.

7. Impact of Transmission Line Construction

"'We believe that the Applicant should address other ways of
disposing of brush and debris besides burning, particularly
since 1,800 acres are involved in the transmission line
rights-of-way plus nearly 10,000 acres for the reservoirs.
Chipping of the brush and other such materials should be
considered as an alternative to burning. The chips could
also be used in erosion control plans during and after
construction."

Response: The Applicant has said he will comply with the air
pollution control regulations of the South Carolina Pollution
Control Authority.

8. Controls to Reduce or Limit Impact

"Page IV-6 contains a description of the types of recreational

opportunities to be developed as part of the total project.
This description should be expanded to include plans, struc-
tural designs, scheduling, and providing funds for these
recreation areas. A land use map showing the location of
these recreational areas would be useful in this description."

Response: Much of the recreational development is associated
with the Parr Hydroelectric (Fairfield) Pumped Storage
Project. The recreational amenities are described in greater
detail in Appendix F of the Parr Hydroelectric Project
Environmental Report.

9. Hydrology

"It is stated on page V-8 that groundwater levels will rise
in the vicinity of the plant site with the filling of Monticello
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Reservoir and the groundwater flow will be in the direction
of the Broad River. Upon impoundment, groundwater levels
and the actual direction of flow in the vicinity of the site
should be observed to confirm these projections since
numerous domestic wells and springs exist east and southeast
of the site."

Response: The Applicant will monitor the water table through
six wells on the Site with piezometers, and many other wells
for water quality. Adverse effects are not anticipated from
increasing groundwater levels in these wells. The well
monitoring program is discussed in the PSAR, p. 2.4.1-8.

10. Temperatures

"Estimates of thermal effects in the cooling pond and in the
Broad River where heated water is periodically discharged are
based on a hydraulic model study performed by Alden Laboratories.
It is our view that the temperatures predicted by the model are
inconsistent with the results of prototype tests. We believe
that the temperature of the heated water reaching the Broad
River during the power cycle will be ambient. The failure of
the model in this case further indicates the inability of
distorted scale hydraulic models to properly evaluate dispersion
and temperature phenomena. We note that AEC also questions the
accuracy of the temperature predictions in the environmental
statement."

Response: No comment required.

11. Transport of Nuclear Fuel and Radioactive Wastes

"Transport of solid radioactive wastes is discussed on page V-48.
Since there is a possibility of an accident occurring during
shipment, we recommend that the final statement include a
description of emergency procedures to be used for maximum
containment of such wastes and for minimum contamination of
personnel under conditions where a severe accident might result
in the spill of low-level solid wastes.

Response: Exposures resulting from postulated transportation
accidents and the emergency procedures which carriers are
required to follow in case of such accidents are discussed and
referenced in pages VI-6 through VI-9 of the DES and FES.
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12, Biological Impact

"It is indicated on page V-22 that some fish may be caught on the

intake screens and suffocate. Therefore, we suggest that the

final statement include a description of the manner of deposition
of dead fish and of trash and debris which might accumulate at
or in the water intake structure."

Response: The Applicant has not determined how this debris will

be disposed, but disposal will be in accordance with regulations
of the South Carolina Pollution Control Authority and the South

Carolina State Board of Health. The Staff feels that the amount
of debris to be disposed of will be relatively small because
Monticello Reservoir will not be a biologically rich body of

water.

13. Plant Accidents

"This section contains an adequate evaluation of impacts resulting

from plant accidents through Class 8 for airborne emissions. How-
ever, the environmental effects of releases to water is lacking.
Many of these postulated accidents listed in table 23 could result
in releases to Lake Monticello, Parr Reservoir and Broad River
and should be evaluated in detail.

"We also think that Class 9 accidents resulting in both air and

water releases should be described and the impacts on human life
and the remaining environment discussed as long as there is any

possibility of occurrence. The consequences of an accident of
this severity could have far-reaching effects on land and in the
Broad River system which could persist for centuries affecting
millions of people."

Response: The doses calculated as consequences of the postulated
accidents are based on airborne transport of radioactive materials
resulting in both a direct and inhalation dose. Our evaluation
of the accident doses assumes that the applicant's environmental
monitoring program and appropriate additional monitoring (which
could be initiated subsequent to an incident detected by

inplant monitoring) would detect the presence of radioactivity
in the environment in a timely manner such that remedial action
could be taken if necessary to limit exposure from other
potential pathways to man.

With regards to the Class 9 accidents, because the current AEC
position is as stated in the accident assessment writeup (that
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in view of the low probability of the accident the environmental
risk is extremely small) no specific response to this Interior
comment is required in the final Detailed Statement.

14. Summary of Alternatives

"According to page XI-l the AEC assumed that the inundation of
Lake Monticello (6,800 acres) and the raising of Parr Reservoir
(2,000 acres) is justified solely by the Fairfield Pumped Storage
Project. We do not think that this is a valid assumption since
the applicant considers the various hydroelectric and steam-
electric units as inseparable. According to page xix, the appli-
cant elected to consider the environmental impact of both the
hydroelectric project and the nuclear station in his Environmental
Report in his application for construction and operation of
Fairfield Pumped Storage Hydrostation (FPC No. 1894)."

Response: When account is taken of the minimum area of a water
body to provide cooling for the reactor alone (about 800 acres),
it becomes quite obvious that the creation of a reservoir of the
size of Monticello Reservoir is primarily for the pumped storage
hydrostation. The word "inseparable" may give too strong a
connotation of the relationship of the two facilities. The
Applicant has noted his intention is to build the nuclear station
in any event, which could mean a different cooling system should
the Monticello Reservoir not be realized.

G. U. S. Department of Transportation (United States Coast Guard)
November 14, 1972

1. "The Federal Railroad Administration, in its review of the draft
Environmental Impact Statement along with the Environmental
Report and supplements, notes that considerable attention is
given to transmission line construction. However, this in-depth
report failed to indicate that any railroads.would be crossed
or paralleled by new lines. There was a singular lack of
acknowledging the presence of any railroads either by narrative
or map. However, it is apparent that the Summer-Urquhart 230
KV line will cross a railroad at least once and probably
several times in its 85 mile length."
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Response: The Applicant provided the following descriptio 9 f
transmission lines which cross or parallel railroad lines.•af

"Parr-Summer Safeguard 115 kV crossing southern Railway
at Parr, S.C. This crossing is very near and between
other crossings of this railroad by-lines operating at
115 and 230 kV.

"Summer-Parr 2 circuits 230 kV. These lines cross Southern
Railway at Parr slightly north of the Parr-Summer 115 kV
line above. One of these two lines will use an existing
crossing, the other will be adjacent to it and other
existing crossing.

"The Summer-Urquhart 230 kV line. This line crosses various
tracks of the Southern Railway at points 1) 2 miles north
of Parr, S.C., 2) near Hope Station, S.C., 3) about 2 miles
west of Ridge Spring, S.C., 4) about 1-1/2 miles south-east
of Eureka, S.C., and 5) about 1-1/2 miles east of
Warrenville, S.C., adjacent to an existing 115 kV crossing.
This line also crosses the Columbia, Newbery and Laurens
railroad about 3-1/2 miles west north-west of Little
Mountain, S.C. As presently routed, the line does not
paralleany railroads."

2. "The problem of inductive coupling, direct faulting or flash-

over with railroad signal and communication circuits is one
which should be addressed. Destruction of the integrity of
railroad signal and communication facilities is more than an
inconvenience as the potential for serious accidents exists."

Response: The Applicant states: 'Designs will be in accordance
with "Safety Rules For The Installation and Maintenance of
Electric Supply and Communication Lines" Sixth Edition of the
National Electrical Safety Code, National Bureau of Standards
Handbook 81. Medium loading conditions, Grade B construction
criteria will be used. Each crossing, after design, will be
submitted to the appropriate railroad company, as per our
standard procedure, for approval by the railroad company prior
to construction."

3. "There was insufficient data contained in the statement to
determine if construction of the six new transmission lines
will have an adverse effect on the safe and efficient flow of air

(a)
Letter from E. H. Crews, Jr., V. P. Construction and Production
Engineering, SCE&G Company to D. R. Muller, dated 12/12/72. Entry
6867 in AEC Docket File 50-395.
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traffic. To make this determination, the South Carolina
Electric and Gas Company must submit adequate notification of
construction to this Agency. This notification should be in
accordance with Federal Aviation Regulations, Part 77, 'Objects
Affecting Navigable Airspace.'

Response: The Applicant states: (a) "The South Carolina Electric
and Gas Company is concerned with safe and efficient flow of
air traffic. Investigation of maps shows the following
information:

For the Parr-Summer Safeguard 115 kV line, the Summer-Denny
Terrace #1 line and the Summer-Parr 2 circuit lines, the
nearest airport is over 11 miles away at Winnsboro. The
next closest ip at Newberry, 15 miles away.

On the Summer-Pineland 2 circuits 230 kV lines the nearest
airport is near Pontiac, S.C., 5 miles away from the lines.
The next nearest is Owens Field, Columbia, S.C., 8 miles
away from the lines.

On the Summer-Denny Terrace line, the nearest.airport is
Owens Field, Columbia, S.C., 5 miles away from the line.
The next nearest is the Columbia Metropolitan Airport,
about 6 miles from the nearest point on the line.

It should be noted that portions of the City of Columbia
are between the Summer-Pineland lines and Owens Field and
between the Summer-Denny Terrace No. 2 and both Owens
Field and the Columbia Metropolitan Airport.

On the Summer-Urquhart 230 kV line, the nearest airpost is
Aiken Airport, about 4 miles away. The next nearest is
Newberry, about 9 miles away.

The South Carolina Electric and Gas Company will comply with
the Federal Aviation Regulations, Part 77 "Objects Affecting
Navigable Airspace." As presently laid out, SCE&G Company
considers no transmission structure or portion of any line
will interfere with the safe and efficient flow of air.traffiic.
As far as we can determine none of the proposed transmission
lines, or portions thereof, falls within the categories
outlined in said Federal Aviation Regulations, Part 77,
paragraph 77, 13 'Construction or Alteration Requiring Notice'."

(a)See reference to previous response.
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H. Environmental Protection Agency, December 1, 1972

1. "In our opinion, however, the AEC should defer issuance of the
final statement on the Summer plant until after the FPC draft
statement is released. This would permit the AEC to better
consider any changes in the plant design or operation (warranted
by the environmental impacts identified in the FPC statement)
prior to the issuance of a construction permit or the commit-
ment of any appreciable. funds by the utility. In addition,
this approach would facilitate including in the AEC final
statement greater detail on the overall aspects of the two
projects than is contained in the draft version. Although we
recommend that such information be included, we are not
advocating that the final statement represent a duplication
of the FPC overview. It should, however, cover more fully
those aspects and environmental impacts directly attributable
to the operation of the nuclear facility in conjunction with
the pumped-storage hydrostation." (See also p. 6 and 7 of
this letter.)

Response: During the preparation of the Draft Environmental
Statement, the Staff had access to the Parr Hydroelectric
Project Environmental Report and was well aware of the
environmental implications of both facilities, and how they
would interact. The AEC has also received copies of the
agency comment letters addressing the Parr Hydroelectric Project
Environmental Report as requested by the Federal Power Commission.
It is the Staff position that the envirofimental statements for
both projects supplement each other and that because both are
passing through the agency review process concurrently, the
environmental impacts of both will be properly assessed in an
expeditious manner.

2. The final statement should include an assessment of the leakage
from the gaseous waste processing system in its estimate of the
annual releases of radioactive gaseous effluents from the
Summer nuclear station.

Response: The leakage contributes a negligible amount to
the dose rate.
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3. Thermal Effects

"As indicated previously, the present proposed design for the
Summer plant calls for a once-through system for condenser

cooling employing an intake from, and discharge to, Lake
Monticello (a seven mile lake to be formed as part of the
Fairfield Pumped-Storage Project). This system, in our
opinion, will contribute to the thermal load of a substantial
portion of the lake and thus will undoubtedly affect the
thermal characteristics of Parr Reservoir as well.

"In our opinion, the ability of the Summer plant to meet the
thermal aspects of the federally approved state water quality
standards depends on the classification given to Lake Monticello.
If the lake is judged to be an impoundment in the context of
Section 1 of the South Carolina Standards, thermal criteria
would be applied only in the vicinity of the discharge from
the Fairfield Product Hydrostation to Parr Reservoir. Under
such circumstances, we believe that the discharge would

probably meet the 90'F maximum temperature--3°F maximum
temperature rise specified in Sections III, lOe and 10f of
the standards. On the other hand, should the standards be
applied in the vicinity of the discharge from the Plant
cooling system to Lake Monticello, as would be the case if
the body of water were not deemed an impoundment, we believe
ýthe Summer Plant probably would not meet the standards given
above.

"Regardless of the question of the point of application of the
thermal standards, we believe the intent of the National
Environmental Policy Act and the Interim EPA Thermal Policy
is that the requirement to protect the environment cannot be
satisfied, in all instances, merely by meeting applicable
standards. For example, in our opinion, it is very possible
that thermal conditions as a consequence of the operation
of the proposed Summer Plant will be such that the propagation
of fish and other aquatic life will be severely curtailed over
a significant portion of Lake Monticello. Thus, we recommend
that the Applicant take all feasible steps to limit the
temperature maximum and the extent of the thermal plume in
order to provide conditions that encourage the development of
aquatic life. In addition, we request that the final statement
contain a detailed discussion of any such steps that may be

taken."
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Response: The Staff has treated the reservoir as an impoundment
and will be treated as such in the application of any thermal
standards. The Staff agrees that meeting applicable standards
will not necessarily protect the environment. The independent
Staff assessment of the thermal plume and its effect on reservoir
biota lead to a conclusion that only minimal impact will occur.
First, the fraction of the reservoir materially affected is
small, and secondly, the reservoir will not be an important
habitat for game fish. The recommendation that the methods
for limiting thermal effects be included in the finalstatement
has been addressed in the Alternatives section, and after a
cost-benefit analysis, the Staff reached the conclusion that
the use of Monticello Reservoir was environmentally acceptable.

4. "It is indicated in the draft statement that a projected 29,000
acre-feet (1.3 x 109 cubic feet) of water will be pumped each
day from Parr Reservoir into Lake Monticello. Since the
maximum capacity of Parr Reservoir is approximately 1.44 x 109
cubic feet, the hydrostation will be moving close to the total
water volume of this reservoir twice daily. The pumping of
this amount of water will undoubtedly have an impact on aquatic
life. In our opinion, any such impacts should be further
discussed in the final statement. Our specific concerns
relate to the following:

The water level fluctuations in Lake Monticello
and particularly in Parr. Reservoir as these
bodies of water partially fill or empty on a
daily basis.

Supersaturation of dissolved gases caused by
the drop in pressure as the water passes through
the pumped-storage hydrostation."

Response: These are inquiries related to the Parr Hydro-
electric Project and should be addressed to the FPC for
consideration or evaluation.

5. "Reduced dissolved oxygen concentrations resulting from the
temperature increase across the condensers at the Summer Plant."

Response: The Staff discussed the potential for oxygen
depletion on pages V-19, -20. Several factors mitigate the
importance of oxygen depletion. These are: (1) the water is
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drawn from the hypolimnion which will contain a lower concentra-
tion of oxygen than water very near the surface, which should
contain near equilibrium concentration of oxygen; (2) tempera-
ture rise in the condenser does not change solubility
drastically. For example, a change of 25°F reduces the
solubility of oxygen from 4.3 to about 3.4 cc/100 cc of water
during the period when minimum monthly low temperatures exist
and from about 3.1 to 2.7 cc/100 cc water at times when the
mean monthly temperatures are highest;(a) (3) the water
discharge cools quite rapidly due to surface evaporation,
radiation, and convection. The water discharged interfaces
with the atmosphere which permits a new solubility equilibrium
to be established. These considerations and the fact that the
oxygen demand in the reservoir will tend to deplete the oxygen,
are convincing arguments to the Staff that oxygen depletion
due to water passage through the condenser will not be of concern.

6. "An estimated maximum of 221 tons of planktonic organisms that
may be entrained or killed in the condenser cooling system
daily."

Response: Plankton mortality was estimated using maximum
indicated concentration, and the most critical temperature
periods. Although the numerical estimate of over 200 tons
appears large, this mortality represents a small fraction of
the plankton in the reservoir volume. Renewal from the Broad
River during pumping periods will replenish the plankton.
The plankton not surviving continues to represent a source of
food for aquatic organisms. These observations and the
recognition that Monticello Reservoir will continue as a
fairly turbid body of water with small potential for producing
large numbers of game fish, supports the Staff position that
plankton mortality will not create an important stress on the
ecosystem.

7. ".The combined effect, i.e., supersaturation as the water passes
through the hydrostation and a reduction in dissolved oxygen
concentrations at the outfall of the nuclear plant, coupled
with major changes in water levels in Parr Reservoir and the
entrainment of planktonic organisms."

Response: The concerns expressed about the reduction in oxygen
and the mortality of plankton due to the Summer Station operation
have been addressed in Section V. Other concerns expressed in
the above statement are related solely to operation of the
pumped storage hydrostation which is a matter being considered

by the FPC.

(a)Chemiral Rubber Company, Handbook of Chemistry and Physics, 48th Edition,

p. B-202 (1968)
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8. "As indicated in the draft statement, it is anticipated that
the cooling water intake velocity will be 1.31 feet per
second. EPA has recommended in the past that, for the
protection of aquatic biota, where practicable, intake
velocities should be limited to 0.5 fps or less. The final
statement should evaluate alternatives which would better
comply with the requirements of the Federal Water Pollution
Control Act Amendments of 1972 that 'location, design,
construction and capacity of cooling water intake structures
reflect the best technology available for minimizing adverse
environmental impact.'"

Response: The Staff acknowledges the desirability of reducing
approach velocities to a reasonably low value. This is
accomplished in the Summer design. Approach velocity is
only 0.7 fps, and the velocity through the screen openings
is about 1.3 fps. If account is also taken of the intake
structure inlet being flush with the shoreline and the approach
velocity of the water rapidly diminishing at a relatively
short distance in front of the inlet, we find little to support
a conclusion that fish entrainment will be of major consequence.
Alternatives would be to enlarge the inlet area to reduce flow
through the condenser. Both could be achieved with additional
costs. However, the Staff does not believe such additional
costs are justified since the present design will not create
a significant adverse environmental impact.

9. "In addition, the final statement should evaluate the amounts
of material that may be collected by impingement on the intake
screens and indicate the means of disposal."

Response: There is no adequate basis for estimating the amount
of trash which will be gathered on the traveling screens. This
is particularly true in the early period of operation when
debris left in the reservoir will come to the surface. The
Applicant has not determined how he will dispose of trash but
states that the method will be in compliance with regulations
of the South Carolina Pollution Control Authority.

10. "Discharge of non-radioactive chemical wastes into the condenser
cooling water system will result in a high degree of dilution
and is not expected to result in violation of applicable water
quality standards. However, it should be noted that the
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Federal Water Pollution Control Act Amendments of 1972 require
that treatment facilities for chemical wastes incorporate the
"best practicable control technology" by July 1, 1977, and
the "best available technology economically achievable" by
July 1, 1983. Although the requirements for "best practicable"

and "best economically achievable" technology have not been
specifically defined to date, it is probable that a "no liquid
waste discharge" category would apply to the small quantities
of non-radiological chemical waste produced by nuclear power
plants.

"In this regard, several utilities are proposing virtually
closed systems for treatment of most wastes from power plants
(both fossil-fired and nuclear) with recovery and recycling
of water for process use. It is recommended, therefore, that
the alternative of such a closed cycle system be evaluated
for the Summer Nuclear Station and.the results of this
evaluation made available in the final statement. In addition,
it is recommended that the final statement include specific
design information for all proposed treatment facilities,
particularly those for the treatment of oily waste water and
startup wastes. Although the use of an oxidation pond (for
treatment of oily waste water after separation) is noted in
the draft statement, the pond system is not described. We
recommend that the final statement should indicate the
location, size, design loading, and predicted efficiency of
removal. It should also be noted that the BOD reduction of
75 percent indicated in the draft statement would not, in
our opinion, constitute adequate treatment. In this regard,
organic material such as oil should receive the equivalent
of secondary treatment (i.e., a reduction of at least 85%)
and, in addition, no floating oil or grease should be dis-
charged. Currently available technology can limit the
maximum discharge concentration from the treatment facility
to 15 mg/l of dissolved or emulsified oil.

"The draft statement indicates that laundry and other wastes
containing ammonia or detergents are to be discharged to the
condenser cooling system. Such biodegradable wastes should,
in our opinion, receive the equivalent of secondary treat-
ment (85% reduction). This could be accomplished, for
example, with a closed cycle systeir."
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Response: In the Operating License Stagle, the impact of
chemical discharges will again be reviewed in terms of the
then current guidelines and the detailed plans of the
Applicant. After reviewing the nature and quantity of the
chemical wastes to be discharged, the Staff could find no
potential threat to the environment from the estimated
chemical discharges.

11. "The draft statement should provide ambient air data for the
present levels of non-radioactive pollutants and an estimate
indicating the potential levels of non-radioactive pollutants
that may be generated by the nuclear facility.

"For example, the impact on the ambient air quality should be
documented for equipment which emits non-radioactive air
pollutants, such as diesel generators and auxiliary boilers.
Unit size and capacities should be given along with informa-
tion on the fuel type, analyses, and fuel usage rate. In
this regard, the peaking equipment should be described as
well as its related impact on ambient air quality."

Response: The region of the Site is a remote forested area
many miles from industrial pollution sources. In the Staff
review, the need for knowing ambient levels is thus mitigated;
however, available data regarding ambient levels of air
pollutants could be obtained fromnthe South Carolina Pollution
Control Authority. Auxiliary steam boilers and emergency
diesel pumps will add a small increment of S0 2 , NO , and
particles. Since this equipment is not designed in detail,
an additional assessment will be required prior to issuing
the operating license.

12. "Similarly, an expanded description should be presented of the
quantities of air pollutants expected during grading and con-
struction operations. Although the draft statement points
out that "... contractors will be required to provide the
necessary dust fume controls during the construction phases
needed to meet industrial health limits ... " the final
statement should indicate what actions will be taken to meet

applicable Federal, state, and local air pollution regulations,
in addition to meeting industrial health limits."
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Response: Quantifying the air pollutants anticipated during
construction is virtually impossible and unrealistic. The
climatological factors and control measures taken by the
Applicant will influence the quantity of dust and fumes
airborne during construction. For example, rain and wind
would change the dustiness of the area. The Applicant will
control dust in dry periods by sprinkling the work area.
Vehicles used and earth moving equipment will comply with
applicable air pollution control guidelines currently in
effect during their operation.

13. "The statement also indicated that the land required for the
plant and transmission line corridors will most likely be
cleared of trees and brush by clear-cutting and bulldozing,
followed by open burning of the resultant debris. Although
it is stated that the burning will be carried out in
accordance with Regulation 2A of the South Carolina Pollution
Control Authority, other alternative methods for disposing
of these wastes should be considered. A suggested alternative
to open burning is the chipping procedure, with subsequent
turning into the soil and landfilling operations."

Response: Chipping was also suggested by the Department of
the Interior. See D. 7. The Applicant will work with the
South Carolina Pollution Control Authority to determine the
most appropriate method for disposal of vegetation removed
from transmission line corridors.

14. "The type of sewage treatment should be specified and
assurance should be given that, in addition to satisfying
state and local regulations, it takes advantage of the best
available technology.

"Discussion should be provided on the disposal of sludges from
the sanitary waste treatment system and any sludge resulting
from potable water treatment."

Response: The Applicant describes the sanitary waste system
as comprising the following steps: (See SCE and G Environmental
Report 2, p. 2SC.2-l.)

1. Collection sump (or sumps) with lift pumps

2. Forced main to treatment plant

3. Comminuter

4. Clay-lined mechanically aerated pond of minimum 10 days
retention time
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5. Clay-lined stabilization pond loaded at 20 lbs of BOD5
per surface acre/day

6. Chlorination contact tank sized for one-half hour
contact at maximum flow

7. Weir

8. Discharge of effluent to Monticello Reservoir

Method for disposal of sludges has not been detailed by the
Applicant. Sludges will be disposed in accord with require-
ments of the South Carolina Pollution Control Authority and
the South Carolina State Board of Health.

15. Since almost the entire estimated annual liquid radioactive
discharge (9.2 Ci) is released from the Channel B waste system,
the final statement should provide additional support for the
AEC decision that Channel B waste will not be processed by
the Channel A evaporator. Any design changes which would
allow evaporator usage for the low detergent level Channel B
wastes should be evaluated.

Response: The estimate of the annual liquid radioactive dis-
charge from the waste system has been revised to less than
5 Ci/year based on a revised assumption of 788 gallons/day to
the Channel B - Aerated Non-Reactor Grade Waste System.. It
has been determined that these discharges meet the "as low as

.practicable" criterion of 10 CFR Part 50.

16. The radioactive waste treatment systems, as described in the
draft statement, appear to be capable of limiting discharges
of radioactive material to the "as low as practicable" levels
of 10 CFR Part 50.36a. To assure compliance with this philo-
sophy, the final statement should clarify several operating
procedures regarding the use of this equipment.

Response: Details of operating procedures of the waste treat-
ment systems will be considered at later stages of the
licensing process. At this stage it is required only to
determine that the system, if properly operated, is capable
of meeting required levels and that no available adverse effects
to the environment are likely to occur.

17. If the discharge of one reactor coolant volume of primary
coolant per year is necessary for operational tritium control
within containment, then additional discussion is warranted
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regarding the 90% recycle assumption which is applied to

the deaerated reactor grade water. The expected operation
procedures for tritium control should be specified with
emphasis on (1) their effect on the resulting environmental
releases of radioactivity in the liquid effluent and (2) the

tritium production and leak rate used in arriving at the
predicted levels.

Response: The tritium releases, based on operating reactors'
data, have an insignificant impact on the environment.

18. The usage of the cation demineralizer of the CVCS to control
the primary coolant cesium concentration to less than lviCi/cc
should be related to the concentrations assumed in evaluating
liquid radioactive effluents of this element.

Response: The Staff decontamination factors for Cs take into
consideration Cs concentration as well as the concentration of
other nuclides in the stream.

I. Advisory Council on Historic Preservation, November 7, 1972

1. "Evidence that the latest listing of the National Register

prior to preparation of the environmental statement has been
consulted (see Federal Register for March 15, 1972, and
monthly supplements each first Tuesday, thereafter). While

the statement affirms that the National Register has been
consulted, there is no indication of the time at which this

was done, a factor of special importance since new properties
are constantly being added. Should any historic properties
be affected by this undertaking, the environmental statement

should indicate the nature of the effect and relate those
measures taken to minimize any adversity."

Response: Three historic places in the immediate vicinity

have been listed in the National Register of Historic Places

with supplements through November 7, 1972. The draft state-
ment has been changed to show this. These historic places

will not be adversely affected by the construction of the
Summer Station.

2. "This statement should affirm compliance with Executive Order
11593 of May 13, 1971."



XII-30

Response: Executive Order 11593, "Protection and Enhancement
of the Cultural Environment," has been reviewed by the Staff
and it was found that this FES fully meets the order.

3. "To insure as comprehensive a review as possible of historical,
cultural, architectural, and archeological resources, the
Advisory Council requests that the Draft Environmental State-
ment contain evidence of contact with the State Liaison
Officer for Historic Preservation Cand other state or local
individuals or organizations knowledgeable in the above
disciplines). A copy of the comments of the State Liaison
Officer and of other relevant contacts should also be
included. The State Liaison Officer for South Carolina is
Mr. Charles, Director, State Archives Department, 1430 Senate
Street, Columbia, South Carolina 29211."

Response: Evidence of these contacts is included in
Appendix C. (See letters from Charles E. Lee, State Liaison
Officer for Historic Preservation, South Carolina Department
of Archives and History to South Carolina Water Resources
Commission, November 17, 1972, and to Mr. Kenneth F. Plumb,
Secretary, Federal Power Commission, October 20, 1972.

J. State of South Carolina

1. Water Resources Commission, November 22, 1972

Response: None indicated.

2. South Carolina Department of Archives and History, November 17,
1972

Response: None indicated.

3. State Development Board, November 13, 1972

Response: None indicated.

4. South Carolina State Commission on Forestry, November 3, 1972

Response: None indicated.

5. South Carolina Department of Parks, Recreation and Tourism,
November 2, 1972
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Response: All comments are related to the Pumped Storage
Reservoir and should be addressed to the FPC for consideration
and evaluation.

6. South Carolina State Board of Health, November 17, 1972

Response: (From Mr. Shealy's memorandum of May 31, 1972 to
L. E. Priester, Jr.)

a. Broad River and Columbia Water Supply - Because the Broad
River is the source of the domestic water supply for the
Columbia Water System there is concern as to the possible
effects of a long term buildup of radionuclides in the
Columbia raw water supply.

Response: Radioactive materials will be released in very
small amounts, but some may become attached to silt
particles. The spring high water flows will tend to
scour and entrain sediment deposits which might have
accumulated some isotopes. This annual turnover of
bottom silts should.greatly reduce the likelihood of
long-term buildup. Many activation and fission product
isotopes have short half-lives which, too, will preclude
a long-term buildup. There is no concern that soluble
isotopes in the river water would be concentrated due to
the continuous flow of the Broad River.

b. Accident Impact Analysis - In the Class 3 Events, mal-
function in gaseous systems is analyzed but liquid waste
systems failures are not discussed. Insofar as all
liquid discharges from the plant may end up in the Columbia
potable water, an accident involving significant liquid
borne radioactivity release is relevant. In addition,
since large volumes of waste may be generated during
maintenance, after or because of excessive fuel leakage,
an evaluation of Class 3 Event, taking into account the
possibility of a higher than.-O.2% fuel defect level,
should be analyzed.

Response: The doses calculated as consequences of the
postulated accidents are based on airborne transport of
radioactive materials resulting in both a direct and an
inhalation dose. Our evaluation of the accident doses
assumes that the applicant's environmental monitoring
program and appropriate additional monitoring (which
could be initiated subsequent to an incident detected
by inplant monitoring) would detect the presence of radio-
activity in the environment in a timely manner such that
remedial action could be taken if necessary to limit
exposure from other potential pathways to man."
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APPENDIX A

PLANTS AND ANIMALS OF THE SITE
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TABLE A-I

FLORA COLLECTED ON THE SITE

Alphabetical by
Family

Acanthaceae

Aceraceae

Anacardiaceae

Aquifoliaceae

Aristolochiaceae

Asclepiadaceae

Aspidaceae

Aspleniaceae

Asteraceae

Bals iminaceae

Betulaceae

Bignoniaceae

Bromeliaceae

Caprifoliaceae

Caryophylaceae

Species Common Name

Ruellia caroliniensis

Acer rubrum
Acer saccharum

Rhus copallina
Rhus glabra

Ilex opaca

Hexastylis arifolia

AscleDias tuberosa

Polystichum acrostichoides

Asplenium platyneuron

Elephantopus tomentosus
Erigeron strigosus
Eupatorium capillifolium
Helenium amarum
Lactuca scariola
Pyrrhopappus carolinianus
Senecio vulgaris
Solidago Sp.

Impatiens capensis

Carpinus caroliniana
Ostrya virginiana

Campsis radicans

Tillandsia usneoides

Lonicera japonica

Silene antirrhina

Ruellia

Red maple
Sugar maple

Winged sumac
Smooth sumac

Holly

Wild ginger

Pleurisy root

Christmas fern

Ebony spleenwort

Elephant's foot
Daisy fleabane
Dog fennel
Bitter weed
Prickly lettuce
False dandelion
Groundsel
Goldenrod

Spotted touch-me-not

Ironwood
Hop hornbeam

Trumpet vine

Spanish moss

Japanese honeysuckle

Sleepy catchfly
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TABLE A-I (Continued)

Alphabetical by
Family

Cleastracea

Convolvulaceae

Cornaceae

Cyperaceae

Elaeagnaceae

Ericaceae

Euphorbiaceae

Fabaceae

Fagaceae

Hamemelidaceae

Juglandaceae

Lamiaceae

Liliaceae

Species Common Name

Euonymus americanus

Convolvulus arvensis

Cornus florida

Cyperus erythrorhizos

Rhynchospora corniculata

Elaeagnus umbellata

Chimaphila maculata

Euphorbia corollata

-Albizia julibrissin

Astragalus sp.
Cercis canadensis
Gleditsiatriacanthos
Lespedeza repens
Lespedeza stuvei
Lespedeza virginica
Cassia nictitans
Vicia caroliniana

Quercus alba
Quercus laurifolia
Quercus laevis
Quercus nigra

Quercus phellos
Quercus rubra
Quercus stellata.

Famamelis virginiana
Liguidambar styraciflua

Carya tomentosa

Prunella vulgaris

Allium canadense
Smilax glauca
Polygonatum biflorum

Strawberry bush

Bindweed

Flowering dogwood

Sedge
Beak rush

Silverberry

Spotted wintergreen

Flowering spurge

Mimosa
Milk vetch
Redbud
Honey locust
Lespedeza
Lespedeza
Lespedeza
Sensitive plant
Vetch

White oak
Laurel oak
Turkey oak
Water oak
Willow oak
Red oak
Post oak

Witch hazel
Sweet gum

Mockernut

Selfheal

Wild onion
Greenbriar
Solomon's seal
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TABLE A-I (Continued)

Alphabetical by
Family

Meliaceae

Menispermaceae

Nyssaceae

Oleaceae

Passifloraceae

Phytolaccaceae

Pinaceae

Plantaginaceae

Poaceae

Pontedariaceae

Por tula ca ceae

Pteridaceae

Rosaceae

•Species Common Name

Melia azedarach

Cocculus carolinus

Nyssa sylvatica

Fraxinus americana
Ligustrum sp.

Passiflora incarnata

Phytolacca americana

Pinus echinata
Pinus palustris
Pinus taeda
Pinus virginiana

Plantago aristata
Plantago lanceolata

Alopecurus carolinianus
Andropogon sp.
Sorghum holepense
Uniolalatifolia
Arundinaria gigantia
Paspalum sp.

Pontederis cardata

Claytonia virginica

Pteridium aquilinum

Amelanchier sp.
Prunus americana
Prunus serotina
Rosa sp.
Rubus allegheniensis

China-berry

Coralbeads

Black gum

White ash
Privet

Passion flower

Poke

Short-leaf pine
Long-leaf pine
Loblolly pine
Scrub pine

Plaintain
English plaintain

Foxtail grass
Bluestem
Johnson grass
Sea oats
Cane

Pickerelweed

Spring beauty

Bracken fern

Juneberry
Wild plum
Black cherry
Wild rose
Blackberry
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TABLE A-i CContinued)

Alphabetical by
Family

Rubiaceae

Solanaceae

Tiliaceae

Ulmaceae

Verbenac ea e

Vitoaceae

Species

Cephalanthus occidentalis

Solanum carolinense

Tilia sp.

Celtis laevigata
Ulmus alata

Callicarpa americana
Verbena sp.

Parthenocissus quinquefolia
Vitis rotundifolia

Common Name

Button bush

Nightshade

Basswood

Hackb erry
Winged elm

French mulberry
Verbena

Virginia creeper
Muscadine
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TABLE A-2

MAMMALS KNOWN TO BE ON THE BROAD RIVER STUDY AREA

Species Common Name

Blarina brevicauda
Lasiurus seminolus
Procyon lotor.
Sciurus carolinensis
Peromyscus nuttalli
Sigmodon hispidus
Mus musculus
Sylvilagus floridanus
Urocyon c. cinereoargenteus
Odocoileus virginianus
Ochrotomys nuttalli aureolus
Felis concolor (not observed

by Applicant or Dames and
Moore personnel, but
reported in the area).

Short-tail shrew
Seminole bat
Raccoon
Eastern gray squirrel
Cotton mouse
Hispid cotton rat
House mouse
Eastern cottontail
Grey fox
Whitetail deer
Golden mouse
Mountain lion
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TABLE A-3

BIRDS REPORTED ON THE SITE

Common NameSpecies

Ardea h. herodias
Casmerbdiumi albus egretta
Florida c. caerulea
Anas p. platykrrynchos
Aix sponsa
Aythya affinis
Cathartes aura septentrionalis
Coragyps atratus
Falco s. sparverius
Buteo p. platypterus
Pandion haliaetus carolineusus
Colinus v. virginianus
Columba livia
Zenaidura macroura carolinensis
Coccyzus a. americanus
Coccyzus erythropthalmus
Otus a. asir
Caprimulgus carolinensis
Chaetura pelagica
Megaceryle a. alcyon
Archilochus colubris
Colaptes a. ausatus
Dendrocopos p. pubescens
Dryocopus p. pileatus
Tyrannus tyrannus
Contopus virens
Riparia r. riparia
Hirundo rustica erythrogaster
Progne s. subis
Cyanocitta c. cristata
Coryus brachyrhynchos paulus
Parus c. carolinensis
Parus bicolor
Sitta p. pusilla
Thryothorus 1. ludovicianus
Mimus P. polyglottos
Dumatella carolinensis
Toxostoma r. rufum
Turdus migratorius achrusterus
Hylocichia mustelina
Sialia s. sialis
Lanius 1. ludovicianus

Great Blue Heron
American Egret
Little Blue Heron
Mallard
Wood Duck
Lesser Scaup
Turkey Vulture
Black Vulture
Eastern Sparrowhawk
Broad-winged Hawk
Osprey
Eastern Bobwhite
Rock Dove
Mourning Dove
Yellow-billed Cuckoo
Black-billed Cuckoo
Southern Screechowl
Chuck-Will's-Widow
Chimney Swift
Eastern Belted Kingfisher
Ruby-throated Hummingbird
Southern Flicker
Southern Downy Woodpecker
Pileated Woodpecker
Eastern Kingbird
Eastern Wood Pewee
Bank Swallow
Barn Swallow
Purple Martin
Florida Blue Jay
Southern Crow
Carolina Chickadee
Tufted Titmouse
Brown-Headed Nuthatch
Carolina Wren
Eastern Mockingbird
Catbird
Brown Thrasher

Southern Robin
Wood Thrush
Eastern Bluebird

Loggerhead Shrike
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TABLE A-3 (Continued)

Common NameSpecies

Sturnus v. vulgaris
Dendroica petechia aestiva
Icteria v. virens
Seiurus a. aurocapillus
Passer d. domesticus
Sturnella magna argutula
Agelaius p. phoeniceus
Quiscalus q. quisula
Molothrus a. ater
Piranga r. rubra
Richmondena c. cardinalis
Guiraca c. caerulea
Passerina cyanea
Spizella p. passerina
Pipilo erythrophthalmus

Starling
Eastern Yellow Warbler
Yellow-Breasted Chat
Ovenbird
English Sparrow
Southern Meadowlark
Eastern Redwing
Florida Grackle
Eastern Cowbird
Summer Tanager
Eastern Cardinal
Eastern Blue Grosbeak
Indigo Bunting
Eastern Chipping Sparrow
Alabama Towhee
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TABLE A-4

AMPHIBIANS AND REPTILES REPORTED ON THE SITE

Species Common Name

Amphibians

Bufo woodhousei fowleri
Bufo a. americanus

Rana palustris

Fowler's Toad
American Toad
Pickerel Frog

Reptiles

Kinosternon s. subrubrum
Terrapene c. carolina
Chrysemys p. picta
Pseudemys s. scripta
Pseudemys c. condinna
Pseudemys f. floridana
Trionyx spinifer asper
Sceloporus undulatus
Cnemidophorus sexlineatus
Eumeces laticeps
Natrix taxispilota
Opheodrys aestivus
Ancistroden c. contortrix

Eastern Mud Turtle
Eastern Box Turtle
Eastern Painted Turtle
Yellow-Bellied Turtle
River Cooter
Florida Cooter
Gulf Coast Softshell
Fence Lizard
Six-Lined Racerunner
Broad-Headed Skink
Brown Water Snake
Rough Green Snake
Southern Copperhead
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APPENDIX B

EFFECT OF SCALING ON EXCESS SURFACE TEMPERATURES IN MODEL STUDIES

The purpose of this section is to evaluate scale effect of the Alden
Model of Monticello Reservoir as it might affect the heat transfer
coefficient and the resulting excess temperature isotherms.

At large distances from a discharge jet the main cause of temperature
decrease is the transfer of heat to the ambient air. At large dis-
tances mixing is no longer an important factor. The discharge of the
Summer Station is designed to minimize mixing, hence the heat transfer

coefficient'is an important parameter in terms of temperature effects.

To scale the heat transfer coefficient in a model one can lodk at the
physical process involved and determine the scale of the processes in
the model and the prototype (the actual Monticello Reservoir being
modeled).

The Alden physical model modeled the densimetric Froude number of the
Monticello Reservoir prototype. Hence, with the vertical and horizontal
scaling factors employed this results in a desired heat transfer coef-
ficient ratio of model to prototype of 12.

The above assertion can be shown by considering the mixing effect on
excess temperature to be negligible compared to that of heat transfer
to the air. The total heat transferred for model or prototype is:

q = hAAOT, (1)

where: q = heat transferred in time, T.
h = heat transfer coefficient
A = area
AO = temperature difference to surroundings,

T = time

Total heat comes from a sensible heat change of a layer of water.

q = pA6C dO, (2)
where: p = density

A = area
6= depth

C = heat capacity
dB = temperature change
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Equating:
hAAOT = pA6C dO for both model and prototype (3)P

In the scaling used at Alden-Monticello,

&0model P model = (G) model) (C 2)model

prototype prototype prototype p prototype

Substituting in (4) after dividing model equation (3) by prototype
equation (3) leaves-

ft Tmodel model

ft T
prototype prototype

model
6prototype

(5)

Horizontal time scale for the Alden Model

TdTmodel

T
prototype

1

70.7
(6)

Vertical Scale (depth)

model

prototype

1
50

(7)

So Equation (5) becomes:

hmodel

hprototype

1

70.7

1
50

(8)

and

model
h
prototype

Hence, the heat transfer
that of the prototype.

for heat transfer scaling.

coefficient for the model must be 1.4 times
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If this were not arranged on the practical model, (the hmodel is pro-
bably less than the prototype)(a) then the model temperatures will
be too high at places where heat transfer is the importance mechanism
for temperature reduction.

If one makes the assumption that the heat transfer coefficient of
the model were the same as the prototype (a conservative assumption(a))
an estimate may be made of magnitudes of the temperatures excess
isotherms that would have been obtained.

To do this we set a larger h (1.4 h) into Equation (3).

1.4h LO dt = p6CpdO', where dO" is the new change in temperature
from the input excess temperature. (9)

Then by dividing (3) by (9), dG" will give the corrected isotherm
values. For example with the Station excess temperature at 250, the
200 isotherm represents a dO of 5'. Assuming no mixing contribution
to the 20'F isotherm, dO' = 1.4 dO = 7'. Then the model isotherm of
200 would represent a prototypic isotherm of 25-7 = 180. Table B-1
shows prototypic isotherms for isotherms in the Alden model experiment
based on a 250 starting excess temperature.

(a) For large lakes the surface heat transfer coefficient is a linear
function of windspeed and temperature difference. 1 To apply this
to the model scale, one must first look at the more fundamental
relationships. For example, the convective heat transfer coefficient
is proportional to momentum transport. This fact expressed as
the Reynolds analogy can be applied to mass transfer (evaporation)
as well as heat transfer. 2 The analogy between heat, mass and
momentum transfer implies a heat transfer dependence on the
Reynolds number of air flow over the water. It is unlikely that
the Reynolds number of the prototypic Lake Monticello will have
been the same or even correctly sized in the Alden experiment to
give the scaled heat transfer coefficients. The high Reynolds
number and turbulence on the actual lake surface should give a
higher heat transfer coefficient than the model has, but the model
should have a higher coefficient than the prototype to be properly
scaled.
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TABLE B-i

COMPARISON OF ALDEN ISOTHERMS WITH ADJUSTED TEMPERATURES

Alden Prototypic Isotherm
Isotherm Reservior Monticello

23 0 F 22
20 18
18 15.2
16 12.4
14 9.6
12 6.8
10 4

8 1.2

Examples of scaling-adjusted excess temperature isotherms applied
to the Alden model results provided by the Applicant are shown in
Figures B-i, B-2, and B-3.

Figure B-1 presents the excess temperature isotherms for two reactors
rejecting heat to Monticello Reservoir with condenser cooling water
flow such that a 14.7°F rise across the condensers is maintained. The
temperature rise adjusted for scaling effects is shown as the bold
numbers with an asterisk (*). The unadjusted numbers are shown as
the smaller number on the same isotherm.

Figures B-2 and B-3 present the excess temperature rise for two
reactors rejecting heat to Monticello Reservior with a condenser cooling
water flow such that a temperature rise of about 25°F is realized.

These adjusted excess temperature isotherms show that the effect
on Parr Reservoir of the Summer Station thermal discharges to Monti-
cello Reservior will be significantly less than shown by the results
of the Alden model study.

Harleman in studies of modeling of thermal and physical transport
also concludes that significant conservative errors are introduced
by the use of distorted models for the simultaneous investigations
of heat transfer and water transport or diffusion. 3
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DEPARTMENT OF AGRICULTURE 50-395
OFFICE OF THE SECRETARY

WASHINGTON. D. C. 20250 j5L.'

November 22, 1972 oV/

Mr. Daniel R. Muller
Director of Licensing
Atomic Energy Commission
Washington, D.C. 20545

Dear Mr. Muller:

We have had the draft environmental statement for the South
Carolina Electric and Gas Company's Virgil C. Summer Nuclear
Station, Unit 1, reviewed in the relevant agencies of the
Department of Agriculture; and comments from Soil Conservation
Service and Economic Research Service, both agencies of the
Department, are enclosed.

Forest Service, also an agency of the Department, has not yet
completed its review and will communicate with you directly,
if it has any comments.

Sincerely,

T. C. BYERLY
Coordinator, Environmental

Quality Activities

Enclosures
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ERS Comments on the Draft Environmental Statement,
Virgil C. Summer Nuclear Station, Unit 1,

South Carolina Electric and Gas Company

1. The Applicant recognizes that the Summer Station is a closely related
part of the Fairfield Hydrostation pumped storage project. However,
the draft environmental statement evaluates only the Summer component.
We feel the Applicant should provide information which would justify
such separate treatment.

South Carolina Electric & Gas Company is predominantly a summer peaking
system and there is no indication that it will become otherwise, i.e.,
a base load system, in the foreseeable future. In SCE&G's opinion,
the combination of thermal plants for base load and pumped storage
hydro for peaking power built as a single complex results in maximum
utilization of water resources. Also economically, the two form an
attractive combination since the water resource is used both for power
production and cooling. The combination is particularly attractive
with nuclear thermal generation where power generation costs are low
and capital costs are high, thus requiring a high utilization of
plant (se.e pp. S 2.4 - 1-3). The economic feasibility of the Hydrostation
seems to be inextricably related to construction of the Summer plant
(see p. 1-2). Conversely, a dominant factor in selecting the Summer
site was the nearby location of the 6 ,800-acre Lake Monticello.

The Supplement to the Environmental Report considers the entire joint
investment, i.e., both components, in its economic evaluations of
alternative generation and of alternate sites. In addition, it con-
siders the general environmental factors of alternate sites based on
a combined pumped storage facility and base load plant (see section S2).
Also, the Summary table of Benefits and Costs notes benefits to the
Summer Station from gains in fishing recreation in the Monticello
Reservoir.

Should the Applicant show that the components may be separately evaluated
in terms of economic feasibility, it does not necessarily follow that
all environmental effects are also separable. This may be particularly
true since the Hydrostation has considerably larger environmental effects
than the Summer Plant (see p. XI-8).

2. Lake Monticello may lose 124 of its volume due to siltation during the
life of the project (p. V-21). The amount of daily drawdown, 9 feet on
Parr Reservoir and 4 feet at Monticello, (p. 11-18-21) on soils that
are readily erodable (p. 11-16) make it important that the Applicant
specify whether the existing silting rate in the Parr Reservoir or a
rate augmented by the drawdown action is used for this loss projection.
The former rate would overstate the useful life of the new reservoir
which might thereby affect the cost of the impoundment.
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3. The areal extent of the daily drawdown on both Parr and Monticello
is specified in the environmental report but not in' this draft state-

ment. It is considerable, 400 acres at Lake Monticello and 2,300 acres

at the Parr Reservoir, and should be presented along with attendant

data necessary to determine the environmental costs of the operation.

4. In several instances the ecological consequences of a particular action
are unclear. If they are significant, the cost of their mitigation
should be presented. Two examples are cited:

a. It is stated that if the volume of cooling water withdrawn from
Lake Monticello is small in relation to the total volume of
the source, the impact on the source's ecosystem may be insig-
nificant even if there is a high rate of mortality for organisms
entrained in the cooling water (p. V-23). In using the total
volume of the lake for this comparison, the Applicant assumes
that plankton, the organism in question, is evenly distributed
throughout the lake. However, the cool water intake is located
in the upper 10 feet of the lake, a stratum more active biologi-
cally than the rest of the lake which has an average depth of
57 feet (p. 11-27, para. 3). If the entrainment of plankton
would have a significant adverse effect on aquatic life, the
cost of measures to reduce entrainment should be evaluated.

b. The "cold shock" discussion (p. V-24) is misleading and of
marginal value in arguing against a winter "shut-down" since
(a) the absence of fish in the pond during the warmer months
might preclude significant winter fish kills, especially if
a screen were placed at the entrance to the canal; and (b)
the comparative examples are from areas where winter water
temperatures are much lower than at the Plant Site. Hence,
the net cost of winter shut-down, i.e., the environmental cost
and the cost due to lowered plant efficiency, may be needlessly
overstated. We suggest that the Applicant either determine the
probable magnitude of fish kill from shut-down experiences of
existing facilities in this climatic region or cost the installa-
tion of fish screen on the discharge canal.

5. item 9 under Adverse Effects Which Cannot Be Avoided (p. VII-2) is very
general and is not discussed in other sections of the draft statement.
We feel that if the Applicant feels these changes are important, they
need further discussion to permit reviewers the opportunity to judge
their significance.

6. The Applicant basically justifies the Plant on the projected growth rate
of energy consumption (section X). The production of electricity
regardless of the technique used consumes natural resources and results
in environmental change. We feel the Statement should include a
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discussion of how the Applicant and the regional power network of which
it is a member, plan to discourage the wasteful use of electric energy.
Such a discussion is especially important here since the Applicant's
production will not be needed by their network until 1977 or 1979,
depending on whether the growth projection used is liberal or conservative.
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SOIL CONSERVATION SERVICE
USDA

Ccmients on Draft Environmental Statement prepared by U. S.
Atomic Energy Commission for Virgil C. Summer Nuclear Station
Unit 1, South Carolina Electric and Gas Company, Columbia.,
South Carolina (Docket Number 50-395)

Although the increased soil erosion and Broad River turbidity is
=ntioned on page IV-3, we cannot find any mention made of efforts to'
control erosion. Erosion could be quite serious since construction
will toke place over a period of several years and cuts as deep as
65 feet are planned.

In order to minimize the adverse effects of excessive erosion and
sedimentation during construction, we recommend that a sediment con-
trol plan be developed and carried out as a part of the construction
plans and contract. Consideration could be given to sediment traps,
temporary vegetation, or various construction techniques. Assistance
with the sediment control plan is available through the local Soil and
Water Conservation Districts.
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DEPARTMENT OF THE ARMY
CHARLESTON DISTRICT, CORPS OF ENGINEERS

P.O. Box 919
CHARLESTON, S.C. 29402

SANGC-R 12 October 1972

Mr. Daniel R. Muller
Assistant Director for Environmental

Projects
Directorate of Licensing
U. S. Atomic Energy Commission
Washington, D. C. 20545

Dear Mr. Muller:

This is in response to your letter of 2 October 1972 requesting our
comment on your draft environmental impact statement for the Virgil
C. Summer Nuclear Station, Unit 1, Fairfield County, South Carolina.

We have reviewed the draft statement and have no comment at this time.

Sincerely,

ROBERT C. NELSON
Colonel, Corps of Engineers
District Engineer

Copy furnished:
HQDA (DAEN-CWP-V)
WASH DC 20314
w/incl

-Division Engineer, South Atlantic
ATTN: SADYN

General Counsel (10 cys)
Council on Environmental Quality
Executive Office of the President
722 Jackson Place, N. W.
Washington, D. C. 20006



THE ASS]STAwT SECRETARY OF COMMERCE

Washington, D.C. 20230

November 20, 1972 50-395

Mr. Daniel R. Muller
Assistant Director for
Environmental Projects

Directorate of Licensing \6 V . 972,
U.S. Atomic Energy Commission \
Washington, D. C. 20545

Dear Mr. Muller:

The draft environmental impact statement for "Virgil C.
Summer Nuclear Station Unit 1,'" which accompanied your letter
of October 2, 1972, has been received by the Department of.
Commerce for review and comment.

The Department of Commerce has reviewed the draft environmental
statement and has the following comments to offer for your
consideration.

The impact of the proposed Summer Nuclear Station development
and the impoundments associated with it on the flow of the
Broad River and on aquatic life, particularly the indigenous
striped bass population downstream in the lower Santee-Cooper
River system is inadequately described.

A review of the radiological section of the subject report
indicates that additional material is needed, particularly
with respect to the nomenclature of aquatic biota to be sam-
pled. The statement should indicate whether or not these
samples will be analyzed for either gross beta radioactivity
or individual beta emitters.

A large difference in estimated effluents exists (about a
factor of 70, excluding tritium) between those estimated by
the AEC staff and those by the applicant. This difference
should be resolved at the time the application for an opera-
ting license is issued.
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With regard to the radiological impact of routine emissions
to the atmosphere, we have estimated that the maximum average
annual relative concentration occurs at the 1630 m site bound-
ary to the east at a value of 3xi0-6 sec m- 3 . This is in
agreement with the AEC staff's estimate listed on page V-38.
We are unable to make a similar evaluation of the staff's
evaluation of postulated accidents since the meteorological
assumptions, the resulting relative concentration, and the
probability of occurrence of such a concentration were not
specified in the report.

We hope these comments will be of assistance to you in the
preparation of the final statement.

Sincerely,

Sidney R. Galler
Deputy Assistant Secretary
for Environmental Affairs
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 50-395

OFFICE OF THE SECRETARY

WASHINGTON, D.C. 20201

s: . ..- 6.''..:

Mr. Daniel R. Muller ..t . .
Assistant Director for .

Environmental Projects ... "
Directorate of Licensing
U.S. Atomic Energy Commission
Washington, D. C. 20545 \ i
Dear Mr. Muller:

This is in response to your letter dated October 2, 1972, wherein
you requested comments on the draft environmental impact statement
for the Virgil C. Summer Nuclear Station, Unit 1, South Carolina
Electric and Gas Company, Docket Number 50-395.

This Department has reviewed the health aspects of the above project
as presented in the documents submitted. The following comments are
Offered:

1. Guidelines outlined in Environmental Health Practice in
Recreational Areas, DHEW HSM 72-10009, should be followed.
Good information concerning travel trailer parking is
included within the publication.

2. Pit privies should not be considered for use at boat ramps,
travel trailer parks or picnicking areas because they are
difficult to maintain and are not conducive to good sanitary
practices. Plans for such installations should be reviewed
by the South Carolina State Board of Health, Columbia, for
approval. A sanitary survey of the area should also be made
to determine locations of facilities with respect to protedtion
against pollution.

3. One minor problem was encountered in the draft statement.
Ref-----.ze 10 for Section IV is improperly listed and the
reference cannot be located.

The opportunity to review the draft environmental impact statement is
appreciated.

Sincerely yours,

Merlin K. DuVal, M.D.

Assistant Secretary for
Health and Scientific Affairs
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REGION IV

Peachtree-Seventh Building
50 Seventh Street, IN.E.
Atlanta, Georgia 30323

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

COLUMBIA AREA OFFICE

1801 MAIN-STREET, JEFFERSON SQUARE

COLUMBIA, SOUTH CAROLINA 29201

November 24, 1972
IN REPLY REFER TO:

4.3PP

Mr. Daniel R. Miller
Assistant Director for Environmental Projects
Directorate of Licensing
United States Atomic.Energy Commission
Washington, D. C. 20545

Dear Mr. Miller:

Subject: Draft Environmental Impact Statement - Virgil C. Summer
Nuclear Station, Unit I, Fairfield County, South
Carolina (Docket No. 50-395)

The subject document has been reviewed by the staff of our Area
Office, and it-is our determination that this project will have
no adverse effects on existing or proposed HUD projects in
Fairfield County.

We have noted that some relocation will be required; if relocation
assistance is desired, please contact the Planning and Relocation
Branch in our Area Office.

Sincerely,
(

//* /(~~

..Z:•. "t/ Clifton G. Brown
Director
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United States Department of the Interior
OFFICE OF THE SECRETARY --'

V W ASHINGTON, D.C. 20240 ' v L,

ER-72/1156 NOV 2 9 1972 ' OV 0-

Dear Mr. Muller:

This is in further response to your letter of October 2,
1972, requesting our comments on the Atomic Energy Com-
mission's draft statement, dated September 1972,. on
environmental considerations for Virgil C. Summer Nuclear
Station, Unit 1, Fairfield County, South Carolina. Our
earlier letter of October 24 requesting an extension of
the review period remains unanswered.

Since a detailed description of the cumulative environ-
mental impacts of the entire power development complex
is given in two parts, one part prepared by the Atomic
Energy Commission and the other prepared by the Federal
Power Commission, we reserve final comment as to the adequacy
of this statement until we have completed our review of
the FPC environmental statement. Therefore, our partial
comments on this statement are presented *under the assump-
tion that the FPC statement will be comprehensive enough
to allow us to discharge our responsibility under the
National Environmental Policy Act and the Fish and Wildlife
Coordination Act.

General

The Bureau of Sport Fisheries and Wildlife commented on
South Carolina Electric and Gas Company's application for
a construction permit for the proposed Virgil C. Summer
Nuclear'Station, Unit 1, by letter of June 22, 1972. Con-
cern was expressed for the limited coverage of the environ-
mental impacts for the development complex, monitoring
programs, and fish and wildlife management programs.

We suggest that the applicant cooperate with the Bureau
of Sport Fisheries and Wildlife and other concerned
Federal and State agencies in the development of the
radiological monitoring programs and other environmental
studies.

The project should be designed with sufficient flexi-
bility to permit such modifications in project structure
and operations as may be later determined by AEC as
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desirable based on surveys and other studies to
protect the fish and wildlifz resources and recrea-
tional development.

Our detailed comments are presented according to the
format of the statement or according to specific
subjects.

Historical Significance

The draft statement indicates that the National Register
of Historic Places lists no historic sites in the
vicinity of the proposed Summer Station and that the
applicant discussed historic resources of the general
area with members of State and local historical societies.
We believe that the professional authorities with whom
historic resources were discussed should be identified
and their opinions disclosed in the final statement.
The final statement should also contain evidence of
contact with the State Liaison Officer for Historic
Preservation concerning properties in the area which
may be under consideration for nomination to the National
Register and that it contain a copy of his comments.
He is the Director, State Archives Department, 1430
Senate Street, Columbia, South Carolina 29211.

Environmental Features

The soils described in the third paragraph on page 11-16
should be referenced to the commonly accepted soil
taxonomic units, soil series, used in South Carolina.
Using such terminology would be in concert with other
parts of the environmental statement where scientific
and common names are presented for vegetation, and wild-
life species. This information is available from
Mr. Robert D. Wells, State Soil Scientist, Soil Conser-
vation Service, U.S. Department of Agriculture. His
address is Federal Building, 901 Sumter Street, Columbia,
South Carolina 29201.

Geology

The data presented are inadequate concerning the
physical properties of the geologic materials on which
the plant and its appurtenant structures will be
founded, and there is no indication of how a knowledge

2
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of the physical properties has been used in the design
of the facility. The seismic-design criteria and the
methods of their derivation are not mentioned.

This section references the applicant's Preliminary
Safety Analysis Report which discusses the geologic
and seismologic investigations and analyses that have
been performed for the Virgil C. Summer Station. We
think that, as a minimum, the final environmental
statement should include a summary of the geologic and
seismologic analysis sections of the Preliminary Safety
Analysis Report with adequate cross references to
appropriate parts of the environmental statement to
indicate how the data and analyses have been utilized
for purposes of design and construction of the facility.

As a result of procedures established with AEC, the
Geological Survey is presently reviewing the geologic
aspects of the site that are discussed in the Preliminary
Safety Analysis Report. The review is being conducted
in terms of the AEC "Seismic and Geologic Siting
Criteria for Nuclear Power Plants" (10 CFR Part 100,
proposed Appendix A). Since unresolved aspects of the
engineering geology of the Service Water Pond are
currently being reviewed, we are unable to provide an
overall assessment of the impact of the geologic environ-
ment as related to the construction of the project at
this time. The Geological Survey's review and assess-
ment will be made a part of the public record in the
AEC licensing procedures.

Transmission Lines

The Summer-Urquhart line will cross the upper reaches
of Lake Murray, a major recreational area. The draft
statement does not contain a description of the impacts
which would occur as a result of the construction and
operations of this line. We suggest that, as a
minimum, the final environmental statement should
describe the impacts of this transmission line on the
important recreational area of Lake Murray.

Station Site Preparation and Construction

The last two paragraphs on page IV-3 indicate that the
impact on animals that are displaced will be minimal
since other habitats will likely accommodate them.

3
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Even though most of these displaced animals will
probably move to other areas, they should be assumed
to be&logt since any such displacement at this site
would involve displacement or temporarily increased
populations in the surrounding areas. Wildlife popu-
lations are usually at equilibrium with the habitat;
therefore, when populations are artificially increased,
due to displacement from another area, the equilibrium
will tend to restore itself immediately. This restoring
process usually involves the elimination of approxi-
mately the same number of animals which were originally
displaced.

The land management practices referred to certainly
will be able to help maintain the wildlife productivity
but will not offset the wildlife habitat lost as a
result of the construction and operation of this plant.

Impact of Transmission Line Construction

We believe that the applicant should address other
ways of disposing of brush and debris besides burning,
particularly since 1,800 acres are involved in the
transmission line rights-of-way plus nearly 10,000 acres
for the reservoirs. Chipping of the brush and other
such materials should be considered as an alternative
to burning. The chips could also be used in erosion
control plans during, and after construction.

Controls to Reduce or Limit Impact

Page IV-6 contains a description of the types of
recreational opportunities to be developed as part of
the total project. This description should be expanded
to include plans, structural designs, scheduling, and
providing funds for these recreation areas. A land use
map showing the location of these recreational areas
would be useful in this description.

Hydrology

It is stated on page V-8 that groundwater levels will
rise in the vicinity of the plant site with the filling
of Monticello Reservoir and that groundwater flow will
be in the direction of the Broad River. Upon impound-
ment, groundwater levels and the actual direction of
flow in the vicinity of the site should be observed to
confirm these projections since numerous domestic wells
and springs exist east and southeast of the site.

4
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Temperatures

Estimates of thermal effects in the cooling pond and
in the Broad River where heated water is periodically
discharged are based on a hydraulic model study per-
formed by Alden Laboratories. It is our view that the
temperatures predicted by the model are inconsistent
with.the results of prototype tests. We believe that
the temperature of the heated, water reaching the Broad
River during the power cycle will be nearly ambient.
The failure of the model in this case further indicates
the inability of distorted scale hydraulic models to
properly evaluate dispersion and temperature phenomena.
We note that AEC also questions the accuracy of the
temperature predictions in the environmental statement.

Transport of Nuclear Fuel and Radioactive Wastes

Transport of solid radioactive wastes is discussed on
page V-48. Since there is a possibility of an accident
occurring during shipment, we recommend that the final
statement include a description of emergency procedures
to be used for maximum containment of such wastes and
for minimum contamination of personnel under conditions
where a severe accident might result in the spill of
low-level solid wastes.

Biological Impact

It is indicated on page V-22 that some fish may be
caught on the intake screens and suffocate. Therefore,
we suggest that the final statement include a description
of the manner of deposition of dead fish and of trash
and debris which might accumulate at or in the water
intake structure.

Plant Accidents

This section contains an adequate evaluation of impacts
resulting from plant accidents through Class 8 for
airborne emissions. However, the environmental effects
of releases to water is lacking. Many of these postu-
lated accidents listed in table 23 could result in
releases to Lake Monticello, Parr Reservoir and Broad
River and should be evaluated in detail.

5
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We also think that Class 9 accidents resulting in both
air and water releases should be described and the
impacts on human life and the remaining environment
discussed as long as there is any possibility of
occurrence. The consequences of an accident of this
severity could have far-reaching effects on land and
in the Broad River system which could persist for
centuries affecting millions of people.

Summary of Alternatives

According to page XI-l the AEC assumed that the inun-
dation of Lake Monticello (6,800 acres) and the raising
of Parr Reservoir (2,000 acres) is justified solely
by the Fairfield Pumped Storage Project. We do not
think that this is a valid assumption since the appli-
cant considers the various hydroelectric and steam-
electric units as inseparable. According to page xix,
the applicant elected to consider the environmental
impact of both the hydroelectric project and the
nuclear station in his Environmental Report in his
application for construction and operation of Fairfield
Pumped Storage Hydrostation (FPC No. 1894).

We hope these comments will be helpful to you in the
preparation of the final environmental statement.

Sincerel yo

D-PutY ASsistant Secretary of the I erior

Mr. Daniel R. Muller
Assistant Director for

Environmental Projects
Directorate of Licensing
Atomic Energy Commission
Washington, D.C. 20545

6
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DEPARTMENT OF TRANSPORTATION
P ~~MAILING ADDRESS( WUNIMTED STATES COAST GUARD U.S. COAST GUARODGWS)

400 SEVENTH STREET SW.

1790 WASHI
PHONE: 2 2

" "°. 4 7 : 972

Mr. Daniel R. Muller I

Assistant Director for ..
Environmental Projects

Directorate of Licensing
U. S. Atomic Energy Commission "
Washington, D. C. 20545

Dear Mr. Muller:

This is in response to your letter of October 2, 1972 addressed to
Mr. William R. Riedel, Department of Transportation, regarding the
draft environmental impact statement and other pertinent papers on
the Summer Nuclear Station, Unit 1, Columbia, South Carolina.

The concerned operating administrations and staffs of the Department
of Transportation have reviewed the material submitted.

Noted in the review by the Federal Railroad Administration is the.
following:

"The Federal Railroad Administration, in its review of the
draft Environmental Impact Statement along with the Environmental
Report and supplements, notes that considerable attention is
given to transmission line construction. However, this in-depth
report failed to indicate that any railroads would be crossed or.
paralleled by new lines. There was a singular lack of acknowledging
the presence of any railroads either by narrative or map. However,
it is apparent that the Summer-Urquhart 230 KV line will cross a
railroad at least once and probably several times in its 85 mile
length.

The problem of inductive coupling, direct faulting or flash-
over with railroad signal and communication circuits is one which
should be addressed. Destruction of the integrity of railroad '
signal and communication facilities is more than an inconvenience as
the potential for serious accidents exists."

The Federal Aviation Administration noted:

"Our review of the subject statement reveals that construction
of the Virgil C. Summer Nuclear Station, Unit 1, will not have a
significant adverse effect on the existing or planned air transpor-
tation system.
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There was insufficient data contained in the statement to
determine if construction of the six new transmission lines will
have an adverse effect on the safe and efficient flow of air
traffic. To-make this determination, the South Carolina Electric
and Gas Company must submit adequate notification of construction
to this Agency. This notification should be in accordance with
Federal Aviation Regulations, Part 77, "Objects Affecting Navigable
Airspace ."

The Department of Transportation has no further comments to offer.
We have no objection to this project. We do feel, however, that
both the concerns of the Federal Railroad and Federal Aviation
Administrations should be addressed in the final statement. If
any railroad lines are paralleled or crossed by electric power
lines, the effected railroads should be contacted. The problem
of possible interference of air flow by transmission lines should
be discussed with:

Federal Aviation Administration
Southern Region
P. O. Box 20636
Atlanta, Georgia 30320

The opportunity of the Department of Transportation to revitw and
comment on the Summer Nuclear Station, Unit 1, is appreciated.

Sincerely,

.- 3•. ri,

2
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50-395

ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

OFFICE OF THE

Mr. L. Manning Muntzing 1DECI172

Director of Regulation
U.S. Atomic Energy Commission
Washington, D.C. 20.454

Dear Mr. Muntzing:

The Environmental Protection Agencyhas reviewed the
draft environmental statement for the Virgil C. Summer
Nuclear Station Unit -1, and our detailed comments are
enclosed.

In our opinion, the AEC should defer issuance of the
final statement on the Summer plant until after the FPC
draft statement for the closely related Fairfield Pumped-
Storage Project is released. This would permit possible
changes in the design or operation of the Summer plant,
necessitated by the potential impacts identified in the
review of the pumped-storage project, to be evaluated and
documented in the final Summer statement. In. addition,
greater detail on the overall environmental aspects of the
combined projects may be available at that time. If,
however, a delay in issuing the final statement proves
unacceptable to the AEC or the utility, it and any sub-
sequent permit should recognize that major design changes
in the plant cooling system may be necessary.

The radioactive waste treatment systems as proposed
by the applicant and described in the draft statement,
appear to be representative of current "as low as prac-
ticable" technology. Further definition and clarification
of operating procedures and administrative controls over
the use of the equipment is suggested, however, to assure
compliance with "as low as practicable" concepts.

We will be pleased to discuss our comments with you
or members of your staff.

Sincerely,

Ltj ,Sheldon Meyers
j.7 Director

EI 1972:0P Office of Federal Activities
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ENVIRONMENTAL PROTECTION AGENCY

Washington, D.C. 20460

November 1972

ENVIRONMENTAL LNIPACT STATEMENT CONKENTS

Virgil C. Summer Nuclear Station Unit 1

TABLE OF CONTENTS

PAGE

INTRODUCTION AND CONCLUSIONS 1

RADIOLOGICAL ASPECTS 2

Radioactive- Waste Management 2
Dose Assessment 3
Transportation and Reactor Accidents 4

NON-RADIOLOGICAL ASPECTS 6

General 6
Thermal Effects 8
Chemical Effects 11

AIR QUALITY 14

ADDITIONAL COMMENTS 15



C - 21

INTPEODUCT []iN AND CO:>CLUSTCNS

The Environmental Protection Agency (EPA) has reviewed the

draft environmental statement fo;° the Virgil C. Summner Nuclear Station

Unit - 1, prepared by the U.S. Atomic. Energy Commission (AEC) and

issued on October 2, 1972. FollGwing are our major conclusions:

1. The radioactive waste treatment systems, as described in the

draft statenent, appear to be capable of limiting discharges of

radioactive material to the "as low as practicable" levels of

10 CFR Part 50.36a. To assure compliance with this philosophy, the

final statement should clarify several operating procedures regarding

the use of this equipment.

2. It is suggested that the actual PWR operating experiences

involving liquid and gaseous radwaste systems which are referred to

in the draft statement, be included or more explicitly referenced

in the final statement.

3. If feasible, the AEC should defer issuance of the

final statement until after the FPC-draft statement for

the Fairfield Pumped-Storage Project is. released.

4. The applicant should take all feasible steps to limit the

maximum temperature and extent of the thermal plume in order to

provide conditions that encourage the development of aquatic

life.

5. Regarding the cooling water intake system, the final

statement should contain an evaluation of alternatives which

would better comply with the requirements of the recently enacted

Federal Water Pollution Control Act Amendments of 1972 regarding

the use of "...best technology available for minimizing adverse

environoIenLaIl impact."
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RADIOLOGTCAL ASPECTS

Radioactive Caste lianaement

The Virgil Sunmer Unit 1 nuclear station will utilize the

Westinghouse Environmental Assurance System for radioactive waste

management. Proper utilization of this proposed system should limit

radioactive releases to levels that are "as low as practicable." Several

differences in the proposed mode of operation of this system were noted

during our reviews of the draft environmental statement, the Environmental

Report (ER), and the Preliminary Safety Analysis Report (PSAR). These

differences involve: (1) the treatment of. non-reactor-grade .liquid wastes,

(2) the use of the Chemical and Volume Control System (CVCS) cation

demineralizers, and (3) the inter-relationship between the intent to recycle

deaerated reactor grade water and potential discharge operations required

for operational tritium control. Resolution of these proposed waste treat-

ment system operating modes should not change our conclu'ion regarding the

anticipated minimal radiological impact of the Virgil C Summer facility;

therefore, specific comments on these items appear in ,.ie "Additional

Comments" section of this review.

The draft statement also makes reference to the fact that the estimates

of the annual rates of release of radionuclides from the Summer station

are based upon the actual operating experiences of other pressurized water

reactors with similar liquid and gaseous radwaste systems. We encourage

the AEC to include, or more explicitly to reference such data in the final

statement.
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Dose Assessment

The dose assessment presented in the draft statement appears to be

adequately conservative. Based on the releases postulated, we feel that

the resulting radiological impact of the Summer station will be minimal.

The present and predicted future population densities near the site are

small, and the expected use of the reservoir systems for recreational

activities is limited, indicating that the radiological impact should

continue at the assessed minimal level throughout the plant lifetime.
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Transportation and Reactor Accidents

In its review of nuclear power plants, EPA has identified a

need for additional information on two types of accidents which could

result in radiation exposure to the public: 1) those involving

transportation of spent fuel and radioactive wastes and 2) in-plant

accidents. Since these accidents are common to all nuclear power

plants, the environmental risk for each type of accident is amenable

to a general analysis. Although the AEC has done considerable work

for a number of years on the safety aspects of such accidents, we

believe that a thorough analysis of the probabilities of occurrence

and the expected consequence of such accidents would result in a

better understanding of the environmental risks than a less-detailed

examination of the questions on a case-by-case basis. For this reason

we have reached an understanding with the AEC that they will c6nduct

such analyses with EPA participation concurrent with review of

impact statements for individual facilities and will make the results

available in the near future. We are taking this approach primarily

because we believe that any changes in equipment or operating pro-

cedures for individual plants required as a result of the investi-

gations could be included without appreciable change in the overall

plant design. If major redesign of the plants to include engineering

changes were expected or if an iummediate public or environmental

risk were being taken while these two issues were being resolved,

we would, of course, make our concerns known.



C - 25

5

The stacement concludes "...that the environmental risks due

to postulated radiological accidents are exceedingly small." This

conclusion is based on the standard accident assumptions and guidance

issued by the AEC for light-water-cooled reactors as a proposed

amendment to Appendix D of 10 CFR Part 50 on December 1, 1971. FPA

commented on this proposed amendment in a letter to the Commission

on January 13, 1-972. These comments essentially raised the necessity

for a detailed discussion of.the technical bases of the assumptions

involved in determining the various classes of accidents and expected

consequences. We believe that the ganoral analysis me.ntioned above

will be adequate to resolve these points and that the AEC will apply

the results to all licensed facilities.
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NONRADIOLOGICAL ASPECTS

General

As indicated in the draft statement, the Virgil C.

Summer nuclear power plant will be "...constructed as a

closely related part..." of the Fairfield Pumped-Storage

Project (FPC No. 1894). This situation arises because

the nuclear plant, as proposed, will use water from the

upper storage reservoir of the Fairfield project for

condenser cooling and general service. In addition, a

portion of the power to be generated at the Summaer

plant will be used to operate the hydrostation during

the daily pumping cycle.

Unless the proposed design of the overall project is

changed, the mutual interdependence of the two'facilities

argues for an overview environmental impact statement. It

is our understanding that the FPC is preparing such a

statement and it will be made public in the near future.

In our opinion, however, the AEC should defer issuance of

the final statement on the Summer'plant until after the

FPC draft statement is released. This would permit the

AEC to better consider any changes in the plant design or

operation (warranted by the environmental impacts iden-

tified in the FPC statement) prior to the issuance of a

construction permit or the commitment of any appreciable

funds by the utility. In addition, this approach would
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facilitate including in the AEC final statement greater

detail on the overall aspects of the two projects than is

contained in the draft version. Although we recommend that

such information be included, we are not advocating that

the final statement represent a duplication of the FPC over-

view. It should, however, cover more fully those aspects

and environmental impacts directly attributable to the

operation of the nuclear facility in conjunction with the

pumped-storage hydrostation.

Should a delay in issuing the final statement prove

unacceptable to the AEC or the utility, we believe that

it, and any subsequent construction permit, must recognize.

the possibility of major design changes in the plant

should adequate water for the proposed onice-through cool-

ing system not be available. This might occur, for

example, if the pumped-storagc project undergoes substan-

tial design changes, if construction or operation of the

project were significantly delayed, or if the project

were abandoned entirely. In addition, should any of

these possibilities occur, necessitating the adoption of

an alternate cooling system or major system redesign, we

believe a supplementary or a new draft environmental

impact statement on the Summer plant would be appropriate.
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Ther rial.. Effects

As indicated previously, the present proposed design

for the Summer plant calls for a once-through system for

condenser cooling employing an intake from, and discharge

to, Lake Monticello (a seven mile lake to be formed as part

of the Fairfield Pumped-Storage Project). This system, in

our opinion, will contribute to the thermal load of a

substantial portion of the lake and thus will undoubtedly

affect the thermal. characteristics of Parr Reservoir as well.

In our opinion, the ability of the Summer plant to

meet the thermal aspects of the federally approved state

water quality standards depends on the classification

given to Lake Monticello. If the lake is judged to be

an impoundment in the context of Section 1 of the South

Carolina standards, thermal criteria would be applied only

in the vicinity of the discharge from the Fairfield

project hydrostation to Parr Reservoir. Under such circum-

stances, we believe that the discharge would probably meet

the 90*F maximum temperature--3*F maximum temperature rise

specified in Sections III, lOe and lOf of the standards.

On the other hand, should the standards be applied in the

vicinity of the discharge from the plant cooling s.ystem to

Lake Monticello, as would be the case if the body of water

were not deemed an impoundment, we believe the Summer plant

probably would not meet the standards given above.
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Rcgard1L.;:: of LILL quc:;Uio1i of th, poillt of application

of the tlierrnjt .7t;,ndardLh , we believe the intent of the

Nationa]. Environimental Policy Act and the interim EPA

thermal policy j th it the requirement to protect the

environment carriot be satisfied, in all instances, merely

by meet!ng appl icable standards. For example, in our opinion,

it is very possible that thernal conditions as a consequence

of the operation of the prbposed Summer plant will be such

that the propagation of fish and other aquatic life will be

severely curtailed over a significant portion of Lake

Monticello. Thus, we recommend that the applicant take

all feasible steps to limit zice ter.parature maxitu. and

the extent of the thermal plume in order to p.-ovide con-

ditions that encourage the development of aquatic life.,

In addition, we request that the final statement contain

a detailed discussion of any such steps tha- may be taken.

It is indicated i n the draft statement that a nrj ccted

29,000 acre-feet (1.3 x 109 cubic feet) of water will be

pumped each day from Parr Reservoir into Lake Monticello.

Since the maximum capacity of Parr Reservoir is ap-proxiately

1.44 x 109 cubic feet, the hydros tation will be moving close

to the total water volume of this reservoir twice daily.

The pumping of this amount of water will undoubtedly have

an impact on aquatic life. In our opinion, any such
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impacts should be further discussed in the final statemcnt.

Our specific concerns relate to the following:

o The water level fluctuations in Lake Monticello

and particularly in Parr Reservoir as these

bodies of water partially fill or empty on a

daily basis.

0 Supersaturation of dissolved gases caused by the

drop in pressure as the water passes through

the pumped-storage hydrostation.

o Reduced dissolved oxygen concentrations resulting

from the temperature increase across the condensers

at the Summer plant.

o An estimated maximum of 221 tons of paanktonic

organisms that may be entrained or killed in the

condenser cooling system daily.

o The combined effect, i.e., supersatu•-ation as the

water passes through the hydrostation and a

reduction in dissolved oxygen concentrations at

the outfall of the nuclear plant, coupled with

major changes in water levels in Parr Reservoir

and the entrainment of planktonic organisms.

As indicated in the draft statement, it is anticipated

that the cooling water intake velocity will be 1.31 feet per

second. EPA has re.commended in the past that, for the pro-

tection of aquatic biota, where practicable, intake
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velocities should be limited to 0.5 fps or less. The final

statement should evaluate alternatives which would better

comply with the requirement of the Federal Water Pollution

Control Act Amendments of 1972 that "location, design, con-

struction and capacity of cooling water intake structures

reflect the best technology available for minimizing adverse

environmental impact." In addition, the final statement

should evaluate the amounts of material that may be collected

by impingeosent on the. intake screens and indicate the means

of disposal.

Chemical Effects

Di~scharge of non-radioactive chemical wastes into the

condenser cooling water system will result in a high 'degree

of dilution and is not expected to result in violation of

applicable water quality standards. However, it should be

noted that the Federal Water Pollution Control Act Amend-

ments of 1.972 require that treatment facilities for chemical

wastes incorporate the "best practicable control technology"

by July 1, 1977, and the "best available technology economi-

cally achievable" by July 1, 1983. Although the.requirements

for "best practicable" and "best economically achievable"

technology have not been specifically defined to date, it is

probable that a "no liquid waste discharge" category would.

apply to the small quantities of non-radiological chemical

waste produced by nuclear power plants.
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In tLIis re;ar rd, rcvcr;.Il .t1. 1iit.I C : i Fre propo.-i ng

virtua, .ly clos ed L r.t ci" foz 1 treatm,:i t of iuozt v'a:;tes frot

power pl.ants (bot h f o I sI--f ired and n u c lear) wit th r e cove cy

and recycling of wil.cr for r 0ocesm use. It is recommended

therefore, that the alternative of such a closed cycle ,.vstom

be cvaluo ted for the Sumiel Nuclear Statl on and the results

of this evaluation made ava lTable in the final statement.

In addition, it is recommended that the final statement

include specific denign information for all proposed treat-

ment faci. ities , pnr:-LiCuJ arJ v tho-se for t:he treitimel t of

oily wastewater and startup wa te.s Although the use of

an oxidation pond (for treatrient cit olJJy wastwa ter after

separation) is noted in the drft s ira n;ent, the pond

system is not deocribcd. We recommcnd t.hat the final

statement should indicate the lucation, size desJ.gn load-

ing, and predicted efficiency of removal. t should also

be noted that the DOT) reduc lion of 75 pu reeit indicated in

the draft statement would not,. in our opinion, constitute

adequate treatment. In this regard, organic mateurial such

as oil should receive the equivalent of secondary treat-

ment (i.e., a reduction of at least 85%) and, in addition,

no floating oil or grease should be discharged. Currently

available technology can limit the maxitmum discharge

concentration from the treatment fgcility to 15 mg/l of

dissolved or emulnified oil.
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The draft sta :e-int indicates that laundry and other

wastes containin, annonia or detergents are to be discharged

to the condenser cooling systLem. Such biodegradable wastes

should, in our opinion, receive the equivalent of secondary

treatment (85%• rednction) This. could be accormplished,

for example, with a closed cycle system.
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AIR QUALITY

The draft statement should provide ambient air data for the present

levels of non-radioactive pollutants and an estimate indicating the

potential levels of non-radioactive pollutants that may be generated

by the nuclear facility.

For example, the impact on the ambient air quality should be documented

for equipment which emits non-radioactive air pollutants, such as diesel

generators and au-:-iliary boilers. Unit size and capacities should be

given along with information on the fuel type, analyses, anfd fuel usage

rate. In this regard, the peaking equipment should be described as well

as its related :inDpact on ambient air quality.

Similarly, an expanded description should be presented of the quantities

of air pollutants expected during grading and construction operations.

Although the draft statement points out that "... contractors will be

required to provide the necessary dust fume controls during the construction

phases needed to meet industrial health limits .. m" the final statement

should indicate what actions will be taken to meet applicable Federal,

state, and local air pollution regulations, in addition to meet'ing industrial

health limits... .. . . .

The statement also indicated that the land required for the plant and

transmission line corridors will most likely be cleared of trees and brush

by clear-cutting and bulldozing, followed by open burning of the resultant

debris. Although it is stated that the burning will be carried out in

accordance with Regulation 2A of the South Carolina Pollution Control

Authority, other alterna tive methods for disposing of these wastes should be

considered. A suggested alternative to open burning is the chipping procedure,

with subsequent turning into, the soil and laudfillin. o onrrnri-
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ADD I TI _ C!I.N.C TSl

During the revicw- of the draft statemrent, we noted several instances

in which the information prescnted varied.from that reported in the

Environmental Report and the PSAR. It would be helpful in determining

the impact of the plant if the additional information requested was

includad in the final statement.

1. Since almost the entire estinmated annual liquid radioactive dis-

charge (9.2 Ci) is released from the Channel B waste system, the

final statement should provide additional support for the AEC decision

that Channel B waste will not be processed by the Channel A evaporator.

Any design changes which would all]c, evaporator usage for the low

detergent level Channel B wastes should be evaluated.

2. The usage of the cation demineralizer of the CVCS to control the

primary coolant cesium concentration to less than ipCi/cc should be

related to the concentrations assumed in evaluating liquid radioactive

effluents of this element.

3. If the discharge of one reactor coolant volume of primary coolant

per year is necessary for operational tritium coLntroi within contain-

ment, then additional discussion is warranted regarding the 90%

recycle assumption which is applied to the deaerated reactor grade water.

The expected operation procedures for tritium control should be specified

with emphasis on (1) their effect on the resulting environmental releases

of radioactivity in .the liquid effluent and (2) the tritium production

and leak rate used in arriving at the predicted levels.

4. The final statement should include an assessment of the leakage

from the gaseous waste processing system in its estimate of the

annual rcleases of radioactive gaseous effluents from the Summer

nuclear station.
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5. The type of sewage treatment should be specified and assufrance

should be given that, in addition to satisfying state and local

regulations, it takes advantage of the best available technology.

6. Discussion should be provided on the disposal of sludges from

the sanitary waste treatment system and any sludge resulting from

potable water treatment.

7. The final statement should provide specific details on storage

and handling procedures for oil and hazardous materials. Facilities

and procedures should be in accordance with the requirements of

Secticn 311 of the Fcderal Pollution Control Act Amendments of 1972.
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ADVISORY COUNCIL
ON
HISTORIC PRESERVATION

WASHINGTON, D.C, 20240 November 7, 1972

Mr. Daniel R. Muller /%.7;'

Assistant Director for Environmental Projects
Directorate of Licensing
United States Atomic Energy Commission ijj NOV1I
Washington, D. C. 20545

Dear Mr. Muller:

Pursuant to its responsibilities under Section 102(2)(C) of the . 1 \<
National Environmental Policy Act of 1969, the Advisory Council
on Historic Preservation has reviewed the draft environmental
statement submitted by your office concerning the Virgil C. Summers
Station Unit I.

In the absence of sufficient information, however, the Advisory
Council cannot comment until the following data is provided:

1. Evidence that the latest listing of the National
Register prior to preparation of the environmental
statement has been consulted (see Federal Register
for March 15, 1972, and monthly supplements each
first Tuesday, thereafter). While the statement
affirms that the National Register has been consulted,
there is no indication of the time at which this was
done, a factor of special importance since new properties
are constantly being added. Should any historic properties
be affected by this undertaking, the environmental state-
ment should indicate the nature of the effect and relate
those measure3 taken to minimize any adversity.

2. The statement should affirm compliance with Executive Order
11593 of May 13, 1972.

3. To insure as comprehensive a review as possible of
historical, cultural, architectural, and archeological
resources, the Advisory Council requests that the draft
environmental statement- contain evidence of contact with
the State Liaison Officer for Historic Preservation (and
other state or local individuals or organizations knowledgeable
in the above disciplines). A copy of the coimnents of the
State Liaison Officer and of other relevant contacts should
also be included. The State Liaison Officer for South
Carolina is Mr. Charles, Director, State Archives Department,
1430 Senate Street, Columbia, South Carolina 29211.

THE COUNCIL. an independent agency of the Executive Branch of the Federal Governpoient, is charged by, the Act of October ij, 1966f. with
advising the President and Congress in the field of Historic Preservation. commenting on Federal. federally assisted. and federalily lirensrd
undertakings having an efect upon properties listed in the National Register of Historic Plaoces. reconmtending aea.u-rs to coordinate
govern-ental wvith private activities, advising on the dissemination of information. encouraging public interest and participation. reroi-
niending the conduct of special studies, advising in the preparation of legislation, and encouraging specialized training and education, and
guiding the United States membership in the International Centre for the Study of the Preservation and the Restoration of Cultural Property

in Rome. Italy.
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In order to expedite our review of the draft environmental statement,
please furnish the Advisory Council with this material at your earliest
convenience. Should you have any questions on these comments, or require
additional assistance, please contact Mr. Gamble of the Advisory Council
staff.

S.ncer I y urs,

Robert R'. Garvey, .)
Executive Secretary
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Even though most of these displaced animals will
probably move to other areas, they should be assumed
to be'lo:t since any such displacement at this site
would involve displacement or temporarily increased
populations in the surrounding areas. Wildlife popu-
lations are usually at equilibrium with the hab.itat;
therefore, when populations are artificially increased,
due to displacement from another area, the equilibrium
will tend to restore itself immediately. This restoring
process usually involves the elimination of approxi-
mately the same number of animals which were originally
displaced.

The land management practices referred to certainly
will be able to help maintain the wildlife productivity
but will not offset the wildlife habitat lost as a
result of the construction and operation of this plant.

Impact of Transmission Line Construction

We believe that the applicant should address other
ways of disposing of brush and.debris besides burning,
particularly since 1,800 acres are involved in the
transmission line rights-of-way plus nearly 10,000 acres
for the reservoirs. Chipping of the brush and other
such materials should be considered -as an alternative
to burning. The chips could also be used in erosion
control plans during, and after construction.

Controls to Reduce or Limit Impact

Page IV-6 contains a description of the types of
recreational opportunities to be developed as part of
the total project. This description should be expanded
to include plans, structural designs, scheduling, and
providing funds for these recreation areas. A land use
map showing the, location of these recreational areas
would be useful in this description.

Hydrology

It is stated on page V-8 that groundwater levels will
rise in the vicinity of the plant site with the filling
of Monticello Reservoir and that groundwater flow will
be in the direction of the Broad River. Upon impound-
ment, groundwater levels and the actual direction of
flow in the vicinity of the site should be observed to
confirm these projections since numerous domestic Wells
and springs exist east and southeast of the site.

4
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South Carolina Department of Archives and Histor
1430 Senate Street

Columbia, S.C.

P.O. Box ii,i88
Capitol Station 29211

November 17, 1972

South Carolina Water Resources Commission
Attention Mr. James L. Aull
2414 Bull Street
Columbia, South Carolina 29201

Dear Mr. Aull:

In reply to the request for a draft Environmental Impact
Statement on the Virgil C. Summer Nuclear Station Unit I of the
South Carolina Electric and Gas I enclose a copy of the Environ-
mental Clearance which we have sent to various agencies during
the past year. This project has our approval; in the interest
of time I am not developing a new statement i response to this
latest request.

Sc" lys

Charles E. Lee
State Liaison Office,
for Historic Preservation

CEL :czf
Enclosure
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desirable based on surveys and other studies to
protect the fish and wildlif3 resources and recrea-
tional development.

Our detailed comments are presented according to the
format of the statement or according to specific
subjects.

Historical Significance

The draft statement indicates that the National Register
of Historic Places lists no historic sites in the
vicinity of the proposed Summer Station and that the
applicant discussed historic resources of the general
area with, members of State and local historical societies.
We believe that the professional authorities with whom
historic resources were discussed should be identified
and their opinions disclosed in the final statement.
The final statement should also contain evidence of
contact with the State Liaison Officer for Historic
Preservation concerning properties in the area which
may be under consideration for nomination to the National
Register and that it contain a copy of his comments.
He is the Director, State Archives Department, 1430
Senate Street, Columbia, South Carolina 29211.

Environmental Features

The soils described in the third paragraph on page 11-16
should be referencedto the commonly accepted soil
taxonomic units, soil series, used in South Carolina.
Using such terminology would be in concert with other
parts of the environmental statement where scientific
and common names are presented for vegetation and wild-
life species. This information is available from
Mr. Robert D. Wells, State Soil Scientist, Soil Conser-
vation Service, U.S. Department of Agriculture. His
address is Federal Building, 901 Sumter Street, Columbia,
South Carolina 29201.

Geology

The data presented are inadequate concerning the
physical properties of the geologic materials on which
the plant and its appurtenant structures will be
founded, and there is no indication of how a knowledge

2
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United States Department of the Interior

-<I OFFICE OF THE SECRETARY
WASHINGTON, D.C. 20240

ER-72/1156 NOV 9 1972 NOV3 0197

Dear Mr. Muller: /

This is in further response to your letter of October 2,
1972, requesting our comments on the Atomic Energy Com-
mission's draft statement, dated September 1972, on
environmental considerations for Virgil C. Summer Nuclear
Station, Unit 1, Fairfield County, South Carolina. Our
earlier letter of October 24 requesting an extension of
the review period remains unanswered.

Since a detailed description of the cumulative environ-
mental impacts of the entire power development complex
is given in two parts, one part prepared by the Atomic
Energy Commission and the other prepared by the Federal
Power Commission, we reserve final comment as to the adequacy
of this statement until we have completed our review of
the FPC environmental statement. Therefore, our partial
comments on this statement are presented under the assump-
tion that the FPC statement will be comprehensive enough
to allow us to discharge our responsibility under the
National Environmental Policy Act and the Fish and Wildlife
Coordination Act.

General

The Bureau of Sport Fisheries and Wildlife commented on
South Carolina Electric and Gas Company's application for
a construction permit for the proposed Virgil C. Summer
Nuclear Station, Unit 1, by letter of June 22, 1972. Con-
cern was expressed for the limited coverage of the environ-
mental impacts for the development complex, monitoring
programs, and fish and wildlife management programs.

We suggest that the applicant cooperate with the Bureau
of Sport Fisheries and Wildlife and other concerned
Federal and State agencies, in the development of the
radiological monitoring programs and other environmental
studies.

The project should be designed with sufficient flexi-
bility to permit such modifications in project structure
and operations as may be later determined by AEC as
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REGION IV

peachtree-Seventh Building

50 Seventh Street, N.E.

Atlanta, Georgia 30323

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

COLUMBIA AREA OFFICE

1801 MAIN STREET, JEFFERSON SQUARE

COLUMBIA. SOUTH CAROLINA 29201

November 24, 1972
IN REPLY REFER TO:

4. 3PP

Mr. Daniel R. Miller

Assistant Director for Environmental Projects
Directorate of Licensing

United States Atomic Energy Commission
Washington, D. C. 20545

Dear Mr. Miller:

Subject: Draft Environmental Impact Statement - Virgil C. Summer

Nuclear Station, Unit I, Fairfield County, South
Carolina (Docket No. 50-395)

The subject document has been reviewed by the staff of our Area

Office, and it is our determination that this project will have

no adverse effects on existing or proposed HUD projects in

Fairfield County.

We have noted that some relocation will be required; if relocation

assistance is desired, please contact the Planning and Relocation

Branch in our Area Office.

Sincerely,

-, Gc-,.

. Clifton G. Brown

Director
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P "DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 50-395
OFFICE OF THE SECRETARY

WASHINGTON. D.C. 20201

Mr. Daniel R. Muller -..- l;
Assistant Director for ',' ,

Environmental Projects ....

Directorate of Licensing .

U.S. Atomic Energy Commission
Washington, D. C. 20545

Dear Mr. Muller:

This is in response to your letter dated October 2, 1972, wherein
you requested comments on the draft environmental impact statement
for the Virgil C. Summer Nuclear Station, Unit 1, South Carolina
Electric and Gas Company, Docket Number 50-395.

This Department has reviewed the health aspects of the above project
as presented in the documents submitted. The following comments are
offered:

1. Guidelines outlined in Environmental Health Practice in
Recreational Areas, DHEW HSM 72-10009, should be followed.
Good information concerning travel trailer parking is
included within the publication.

2. Pit privies should not be considered for use at boat ramps,
travel trailer parks or picnicking areas because they are
difficult to maintain and are not conducive to good sanitary
practices. Plans for such installations should be reviewed
by the South Carolina State Board of Health, Columbia, for
approval. A sanitary survey of the area should also be made
to determine locations of facilities with respect to protedtion
against pollution.

3. One minor problem was encountered in the draft statement.
Ref-----ce 10 for Section IV is improperly listed and the
reference cannot be located.

The opportunity to review the draft environmental impact statement is
appreciated.

Sincerely yours,

Merlin K. DuVal, M.D.

Assistant Secretary for
Health and Scientific Affairs



C-8

- 2 -

With regard to the radiological impact of routine emissions
to the atmosphere, we have estimated that the maximum average
annual relative concentration occurs at the 1630 m site bound-
ary to the east at a value of 3xi0-6 sec m- 3 . This is in
agreement with the AEC staff's estimate listed on page V-38.
We are unable to make a similar evaluation of the staff's
evaluation of postulated accidents since the meteorological
assumptions, the resulting relative concentration, and the
probability of occurrence of such a concentration were not
specified in the report.

We hope these comments will be of assistance to you in the
preparation of the final statement.

Sincerely,

Sidney R. Galler
Deputy Assistant Secretary
for Environmental Affairs
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THE ASSISTAWT SECRETARY OF COMMERCE
Washington, D.C. 20230

November 20, 1972 50-395

Mr. Daniel R. Muller
Assistant Director for
Environmental Projects

Directorate of Licensing
U.S. Atomic Energy Commission q
Washington, D. C. 20545

Dear Mr. Muller:

The draft environmental impact statement for "Virgil C.
Summer Nuclear Station Unit 1," which accompanied your letter
of October 2, 1972, has been received by the Department of.
Commerce for review and comment.

The Department of Commerce has reviewed the draft environmental
statement and has the following comments to offer for your
consideration.

The impact of the proposed Summer Nuclear Station development
and the impoundments associated with it on the flow of the
Broad River and on aquatic life, particularly the indigenous
striped bass population downstream in the lower Santee-Cooper
River system is inadequately described.

A review of the radiological section of the subject report
indicates that additional material is needed, particularly
with respect to the nomenclature of aquatic biota to be sam-
pled. The statement should indicate whether or not these
samples will be analyzed for either gross beta radioactivity
or individual beta emitters.

A large difference in estimated effluents exists (about a
factor of 70, excluding tritium) between those estimated by
the AEC staff and those by the applicant. This difference
should be resolved at the time the application for an opera-
ting license is issued.
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DEPARTMENT OF THE ARMY
CHARLESTON DISTRICT, CORPS OF ENGINEERS

P0. BOX 919
CHARLESTON, S.C. 29402

SANGC-R 12 October 1972

Mr. Daniel R. Muller
Assistant Director for Environmental

Projects
Directorate of Licensing
U. S. Atomic Energy Commission
Washington, D. C. 20545

Dear Mr. Muller:

This is in response to your letter of 2 October 1972 requesting our
comment on your draft environmental impact statement for the Virgil
C. Summer Nuclear Station, Unit 1, Fairfield County, South Carolina.

We have reviewed the draft statement and have no comment at this time.

Sincerely,

ROBERT C. NELSON
Colonel, Corps of Engineers
District Engineer

Copy furnished:
HQDA (DAEN-CWP-V)
WASH DC 20314
w/incl

Division Engineer,
ATTN: SADYN

South Atlantic

General Counsel (10 cys)
Council on Environmental Quality
Executive Office of the President
722 Jackson Place, N. W.
Washington, D. C. 20006
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SOIL CONSERVATION SERVICE
USDA

Comments on Draft Environmental Statement prepared by U. S.
Atomic Energy Commission for Virgil C. Summer Nuclear Station
Unit 1, South Carolina Electric and Gas Company, Columbia,
South Carolina (Docket Number 50-395)

Although the increased soil erosion and Broad River turbidity is
mentioned on page IV-3. w cannot find any muntion made of efforts to
control erosion. Erosion could be quite serious since construction
will. take place over a period of several years and cuts as deep as
65 feet are planned.

In order to minimize the adverse effects of excessive erosion and
sedimentation during construction, we recommend that a sediment con-
trol plan be developed and carried out as a part of the construction
plans and contract. Consideration could be given to sediment traps,
temporary vegetation, or various construction techniques. Assistance
with the sediment control plan is available through the local Soil and
Water Conservation Districts.


