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SUMMARY

General

The Soutn Carolina Electric & Gas Company (SCE&G) proposes to construct
a nuclear generating station, the Virgil C. Summer Nuclear Station
(Summer Station), in Fairfield County, South Carolina, about 26 miles
northwest of Columbia, to increase SCE&G's capacity to meet anticipated
demands for electric power within its service territory. SCE&G's
transmission system is part of an interconnected grid which extends
over a large part of the east-central portion of the nation. In the
1965-1970 period, SCE&G's system territorial peak load increased an
average of 11.6% per year. The forecasted system territorial peak

load for the next decade (1971-1981) is based upon an annual growth

of 11.3%. Completion of the proposed Summer Station will help to
assure adequate capacity, including reserves to maintain system re-

liability.

The proposed Virgil C. Summer Station is part of an integrated complex
consisting of a nuclear station, a pumped storage facility and two water
reservoirs., The nuclear station's press rized water reactor (PWR) will
have a generating capacity of approximately 900 MWe; the pumped storage
hydro electric plant has a planned total capacity of about 480 Mue.
These facilities will be constructed adjacent to the existing Parr
Reservoir on the Broad River which will be used as the lower reservoir
for the pumped storage part of the complex. An upper reservoir (Lake
Monticello) will be created by conmstructing Fairfield Dam across Frees

Creek, a tributary of the Broad River. Lake Monticello will also provide



cooling water for the nuclear station. Because of interaction between
facilities of the complex, the discussion in this Report has been ex-
panded to include all significant features, even though some of those

features are not integral to the Summer Station.

Site preparation and construction will begin in 1972 and continue into

1977 for the Summer Station.

Environmental Impact of the Proposed Facility

The proposed Summer Station will be located in a sparsely populated

area which is about 867 forested. About 700 acres of farm land, chiefly
pasture, 6,000 acres of pine forest land and 2,800 acres of hardwood

forest land will be taken out of production for the life of the Station.
From four to eight dwellings, portions of Route 99, and a transmission

line will have to be relocated. The residents and property owners dis-
placed will be compensated. No existing long~range land use plans will

be interfered with in the development of this project and no significant
effects on the life styles of the human population are expected to result.
Any discharges to the Lake Monticello-Parr Reservoir system which affect
water quality will be processed to meet applicable water quality standards.
Aesthetically, the plant facilities will be designed and constructed in a
manner to minimize its visual impact. Certain features such as Lake Monticello
are expected to improve the scenic quality of the area. Recreaticnal oppor=
tunitjes will be developed on lands controlled by the Company where such use

is practicable and consistent with project requirements and safety.



A land management program will be undertaken to alleviate any

potential adverse effects of the facility construction on the natural
environment and to enhance or preserve the existing environment where
possible. This program will include erosion control, improvement of

wildlife habitat, timber management, and beautification through land-
scaping. The land management program will be integrated with ecological
studies and monitoring programs. The latter have been designed to measure
environmental effects and provide the basic information needed in determining

further precautions that may be necessary to protect the environment.

Anv Adverse Environmental Effects Which Cannot be Avoided,

Should the Proposal be Implemented

There will be a temporary adverse effect on the aesthetics of the
environment due to the disturbance of the landscape by activity associ-~
ated with construction of the facility. The physical presence of the
facility itself might be construed to affect the visual beauty of the
area, although little of the Station will be observable due to the in-
accessability of the site. There will be some local wildlife and fishing
resources adversely affected, primarily due to the removal of bottomland hard-
wood habitat and water level fluctuations in the enlarged Parr Reservoir.
Four to eight families will be relocated. In most cases, these residents
do not depend on their land for subsistance and relocacion will not
seriously alter their life style. Residents and property owners will be

compensated.

It has been generally concluded from the analysis of the environmental

impact that the substantial benefits from power production outweigh



adverse effects, and that the proposed commitments in land and material

represent a wise use of resources for man's benefit.

By implementation of the Land Management Program, many of the

adverse effects that may be associated with the development of

the proposed facility will be minimized.

Alternatives to the Proposed Action

The alternatives related to building the proposed Summer Station are (1) not
providing the power, (2) importing power, (3) alternative forms of
generation, (4) alternative sites and (5) alternate methods of

cooling. Neither of the first two alternatives are possible because

of the growing demand in SCE&G's service area and also in the cooperative
regional grid territory service area, the latter fact making the second

alternative unfeasible.

Alternate forms of generation such as fossil-fuel steam electric plants,
gas-turbine units, conventional hydro electric plants, and pumped storage
facilities were considered. Conventional hydro plants do not provide a
suitable alternative to Summer Station due to the lack of available sites

in the major load areas. Pumped storage facilities are suitable only for peak-
ing power and are not a suitable alternative to a base load plant. Similarly,
gas turbine units are also best suited for peaking power, due to their high
fuel and maintenance costs. Fossil fuel plants were not selected due to

the increasing difficulty in obtaining fuels. Nuclear units are not

subject to foreseeable fuel restrictions and the addition of nuclear

generating capacity is felt to add to the overall system reliability by






proposes to undertake.

The impact of these short-term uses of the existing environment has

been weighed against the potential maintenance and enhancement of long-
term productivity of the prrposed action in the form of the provision of
electrical power. Overall economic and sociological advantages which
accrue from the electricity preduced are difficult to equate with the
local and short-term losses which may be invelved in the facility's
construction and operation. In viewing all of the issues identified

and discussed in this Report, however, it is SCE&G's opinion that the
negative aspects of the short-term uses of man's environment do not
cumulatively override the benefits of the long-term productivity offered

by the proposed facility.

Irreversible and Irretrievable Commitments of Resources Which

Would be Involved in the Proposed Action, Should it be Implemented

Numerous resources are included in the constructicn and operation of the
Station including land, materials and supplies used to construct and
operate the facility, water from the river, and human talent, skill and
lab r as well as capital. Some of these resource commitments are irrever-
sible and irretrievable such as the nuclear fuel, and materials and supplies
which cannot be salvaged after their use, Others are temporary

commitments such as the use of land for the nuclear site which can be
returned to other uses if the facilities are decommissioned. When the
lifetime of the project is completed, it would be possible to remove

structures, drain Lake Monticelle, lower Parr Dam, and replant trees. While



this would essentially return the area to its original pre-construction
condition, it is doubtful that this will ever be done. Thus, for all
practical purposes the elimination of forest land, particularly the
hardwood forest lands and its associated wildlife habitat which will be
flooded by Parr Reservoir, will represent an irretrievable commitment
of resources. Nuclear fuel consumed in the fission process is also an
irretrievable commitment of resources. This consumption is very small,
however, particularly when compared to the fuel used by fossil fired

plants,






3. Alternatives to the proposed action

4. The relationship between local short-term uses of
man's environment and the maintenance and enhancement
of long-term productivity

5. Any irreversible and irretrievable commitments of
resources which would be involved in the proposed

action, should it be implemented

SCE&G owns and operates an integrated electric generation, transmission and
distribution system which serves approximately 270,000 customers in a
12,000 square mile service area. This area, stretching from the central
region of the state to the coastal plains, includes Columbia, the State

capital, and Charleston, South Carolina's principal seaport.

From 1965 to 1970, SCE&G's system territorial peak load increased an average
of 11.6% per year. The forecast system territorial peak load for 1971 to
1981 is based upon a projected annual growth of 11.3%. The Virgil C. Summer
Nuclear Station and other major new and projected generating stations will
assure adequate electrical capacity and will provide reserves to maintain

system reliability.

The Summer Station includes a single-unit pressurized water reactor
(PWR) nuclear steam system, furnished by Westinghouse Electric Corporation,
with a rating of approximately 900 MWe. The Summer Station is scheduled

for operation in 1977. Gilbert Associates, Inc. are the Architect-Engineers.




SCE&C was assisted in the preparation of this Report by Dames & Moore,

Consulting Engineers in Applied Earth Sciences. Model studies are being

conducted by Alden Research Laboratories to assess thermal characteristics

associated with the dissipation of heat from the condensers of the Summer

Station.

Though this Report primarily discusses the
the Company's long-range plans include the
Lake Monticello for future nuclear units.

been based on operation of Lake Monticello

water for two nuclear units.

1.0-3

presently planned Unit No. 1,
utilization of this site and
The heat dissipation studies have

as the source of condenser cooling
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be used in combination with the new Lake Monticello to operate the

pumped storage facility.

I'he pumped storage facility will be used in the generating mode during periods
of high electrical demand. At night, when the overall grid system load is
generally reduced, a portion of the Summer Station's output will be used to
provide the power necessary to return the water used during operation of the
pumped storage facility, from Parr Reservoir to Lake Monticello. This cycle
will normally be repeated daily and will assist the Summer Station to be
operated with a high plant factor (ratio of the average power load of an
electric power plant to its rated capacity). The location of the Summer
Station with respect to Lake Monticello and other features of the power

complex is shown on Plate 3,
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radiation monitor located in the vacuum pump effluent line and an alarm will

be given.

The Radioactive Waste Processing System

Nuclear power stations produce radiocactive materials that are waste products of
an operating reactor. Only a small amount of these residual materials are
discharged to the biosphere. The quantities and kinds of wastes discharged
vary depending on the engineering design and waste management practices. SCE&G
will uvtilize the Westinghouse Environmental Assurance System which is expected
te reduce the release of radioactivity from the Summer Station to extremely

low levels.

The Radiocactive Waste Processing System is designed to provide the controlled
treatment of radioactive liquid, gaseous and solid wastes. The Liquid Waste
Processing System will collect, process and recycle reactor grade water, remove
or concentrate radiocactive constituents and process them until suitable for
release and/or shipment off-site. The Gaseous Waste Processing System will
function to remove fission product gases from the reactor coolant and contain
these gases during normal station operation. Provisions will be made for
controlled releases of decayed gases through the plant vent and/or eventual
shipment off-site of decayed gases. The system also collects the gases generated
from the boron recycle evaporator. The Solid Waste Disposal System will provide
the capability to package solid wastes for shipment in a variety of containers to
a government licensed, off-site disposal facility.

A more detailed description and potential impact of the Radiocactive Waste

Processing System is presented in Section 2.3.7.

2.1-5



Design details of the chemical treatment system and the domestic and
sanitary water system have not been finalized. The systems will be
designed to meet the South Carolina State Board of Health and South

Carolina Pollution Control Authority requirements.
21233 Other Summer Station Elements

Other elements of the Summer Station will include substations, transmission
lines, a Component Cooling System, an emergency cocling reservoir, a
Domestic and a Sanitary Water ystem, water wells, railroad 8purs,

roadways, and parking facilities,
2.1.3.4 Upper Reservoir (Lake Monticello)

Lake Monticello will provide cooling water for the Summer Station and

store water for the pumped storage facility. The lake will have a

surface area of about 7,000 acres and contain approximately 400,000 acre-

feet of water. The average water depth will be about 57 feet. The lake

will be created by constructing a series of earthen dams across Frees

Creek. The normal daily fluctuation in water level in Lake Monticello

resulting from operation of the pumped storage facility will be approximately |

four feet.

Filling operations for Lake Monticello are scheduled to begin the winter
of 1975-1976. Initially one pumped storage facility pump will be used and
the pumping rate will be limited to 4,000-5,000 cubic feet per second
(cfs) until the water being added reaches the invert level ¢f the intake

structure at about elevation 365 feet (Mean Sea Level). The purpose of

2.1=6




& pumping rate during the early stages of filling is to reduce
the lakeside embankment and to avoid undercutting of the pumped
take structure. fter the invert level is reached, the rate of
be increased and maintained until the level of the newly
e Monticello reaches about elevation 425 feet. The estimated
the Lake is six months.
of Lake Monticello on the environment is discussed in Section 2. 3.



2.1.4 Operation of Summer Station

The nuclear power station is a steam power plant in which a nuclear
reactor takes the place of an cordinary steam boiler. The electrical porticn
of the plant (turbine-generator) is essentially the same and the produce,

electricity, is identical.

The heart of the nuclear station is the Nuclear Steam Supply System which
consists of the reactor, the Reactor Coolant System, and associated
auxiliary fluid systems. For the Summer Station, a pressurized water
reactor (PWR) will be used and a Reactor Coolant System will be arranged
as three closed reactor coolant loops connected in parallel to the reactor
vessel, each containing a reactor coolant pump and steam generator. An
e¢lectrically heated pressurizer will be connected to the hot leg of one

reactor coolant loop to maintain the required high system pressure.

The core fuel will be uranium, enriched in the uranium-235 isotope. It
will be loaded in three regions, with new fuel introduced into the outer
regions, moved inward into a checkerboard pattern at successive refuelings

and discharged from the inner region to the spent fuel storage area.

Fissioning of the uranium-235 fuel in the reactor core will generate heat
which, in turn, will be transferred to the reactor coolant. The amount

of wat generated (thermal power level) will be controlled by a coordinated
combination of soluble neutron absorbers (borated water) and the mechanical
control rods (stainless steel clad silver-indium-cadmium). Under full
power operating conditions, approximately 2,775 MW of heat will be produced
by fission., The primary water does not boil hecause of the high pressure
in the system. It will pass through the steam generators (heat exchangers)
where it will comvert secondary loop water inte steam. It is thiy steam

which will turn the turbine-generator to produce electricity. After the

2.1-8



water from the reactor completes its function in the heat exchangers, it

will be returned to the reactor where the process begins again. Steam in

the secondary loop will be condensed to water as it leaves the turbine in a
condenser. The condensate will be collected in the hot well and wili be
returned as feedwater to the steam generators to go through its cycle again.
Since both primary and secondary loop water are completely enclosed and sepa-
rated, they will have no physical contact and the condenser will have no

direct contact with radicactive nuclides in the reactor coolant.

The electricity produced will be stepped up in voltage to 230 KV by

transformers. It will then join SCE&G's grid, adding approximately 900 MWe.

Auxiliary systems associated with the Nuclear Steam Supply System

are provided to charge the Reactor Coolant System and to add makeup water,
purify reactor coolant water, provide chemicals for reactor control, re-
move residual heat when the reactor is shut down, provide for emergency
safety injection and to provide venting and draining of the Reactor Coolant

Svstem.

2.1-9



2.1.5 Other Facilities of the Electric Power Generating Complex

2.1.5:1 General

Other major features of the planned electric power generating complex will
include Fairfield Pumped Storage and the enlargement of Parr Reservoir,

which will be the lower reservoir for the pumped storage facility.

Although the operation of Summer Station is independent of these facilities,
there is sufficiert interaction, from an enviicnmental standpoint, to

warrant discussion of these otuer facilities of .he electric power generating

complex.

2052 Fairfield Pumped Storage

Lake Monticello will be created by constructing a series of earthen dams
including an approximately 5,000 foot long dam on Frees Creek and three
smaller saddle dams. This combination of dams is referred to as the

Fairfield Dam.

In the south abutment of the main dam, an intake canal about 500 feet wide and
600 feet long will terminate as a gated intake structure (invert elevation
365 feet). Eight surface penstocks, each 18 feet in diameter and 950 feet

long will connect the intake structure with the powerhouse.

The semi-outdoor-type powerhouse will contain eight 60 MWe reversible pump-
turbines., The reversible feature means that during periods of high demand
the pump-turhines are used to generate electricity, while during periods of
low demand the pump turbines will be reversed and function as pumps to

move water from Parr Reservoir to Lake Monticello.

2.1-10



Approximately 29,000 acre-feet of water will be withdrawn from Lake
Monticello during a typical daily operation. Thise amount of water will
generate approximately 3,800 MW-hours of electricity and will provide
about eight hours of power geueration. Teo return 29,000 acre~feet to

Lake Monticello will require about ten hours pump-up operation.

2.1.5.3. Lower Reservoir (Parr Reservoir)

The existing 2,925 acre Parr Reservoir will be enlarged by about 2,800
acres in order to serve as the proper sized receiving reservoir for the
power generation cycle of the pumped storage operation. The total
surface area of the enlarged Parr Reservoir will thus be 5,725 acres and
will be accomplished by raising the existing Parr Dam across the Broad
River by about nine feet to elevation 266 feet. Bascule Gates will be

erected across the entire 2,000 foot spillway crest.

The existing Parr Reservoir was created in 1914 for the operation of a
conventional hydro plant. It will continue to supply cooling water to
the Parr Steam Plant built in 1925 adjacent to the present conventional

hydro facility.

The normal daily fluctuation in water level in the enlarged Parr Reservoir

resulting from pumped storage operation will be about nine feet.

2.1=11



2.2 ENVIRONMENTAL APPROVALS AND CONSULTATION

The following is a list of agencies which South Carolina Electric & Gas
Company has contacted or will contact. These contacts will be made so that
information can pass between the agencies and South Carcolina Electric & Gas
Company at an early stage in the project planning and design. Questions and

answers from each party will be addressed at the time of the meetings.

bod

South Carolina Highway Department

ro

South Carolina Wildlife Resources Department
3. South Carolina Department of Parks, Recreation, and Tourism
4. State Development Board - Geology Department
5. University of South Carolina Departments of Biology, Archeology, and
Engineering
6. South Carolina Water Resources Commission
7. South Carolina Public Service Commission
8. South Carolina Pollution Control Authority
9. South Carolina State Board of Health
10. South Carolina Aeronautics Commission
11. United States Geological Survey - Water Resources Division (in Columbia)
12. United States Soil Conservation Service
13. United States Department of Agriculture
14, United States Bureau of Outdoor Recreation
15. United States Fish and Wildlife Service
16. United States Southeastern Parks Recreation Service
17. United States Weather Bureau
18. United States Forest Service

19. United States Department of Interior
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.
N
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and the Catawba River was a prized hunting ground for both the Cherokees

and the Catawba Indians.

Since initial settlement by European immigrants, area inhabitants
have engaged principally in forestry, agriculture, and related

activities.

The economy and population of Newberry and Fairfield Counties in the
site vicinity are typical of rural South Carolina. Agriculture has
declined substantially in economic importance and undergone significant
changes since 1930. Farms have become larger, but the amount of
harvested cropland has declined drastically as emphasis has changed
from field crops to the production of livestock and livestock products.
Declines in population have accompanied the decline in agriculture, but
have been offset somewhat by a rise in the economic importance of low
skill industries, primarily textile mills, 7These industries are located
outside the site vicinity and, as a result, migration from the rural
areas of the two counties to urban centers has continued for the past

three decades.

Members of the State and local historical societies were interviewed
regarding the historic resources of the area. Mr. Terry Liscomb of the
South Carolina State Archives stated that there are no significant
historic sites near the proposed site. Also, no sites are listed for

the vicinity in the National Register of Historic Places.

Dr. Robert Stephenson, State Archeologist, indicated that there are
four recorded archeological sites within the boundary of the proposed

project (see Appendix A). This concentration of archeological sites

2.3.1-2









recurring shocks. Occasional earthquakes, however, have occurred in

the Piedmont Province in which the site is located. These shocks have
generally been associated with well defined local geological features
which follow the regional northeast-southwest structural trend. Based
on the seismic history of the region, there is a possibility of moderate
earthquake motion at the site during the economic life of the Summer
Station. This has been carefully studied and the Summer Station
facilities will be conservatively designed to resist the effects of

possible earthquake motion.

The foundation conditions at the site are satisfactory from the stand-
point of earthquake~resistant design. All significant facilities will
be supported either on rock or compact residual soils which would not

be adversely affected by earthquake motion.

Soils

The soils in the site vicinity are derived from the weathering of
igneous, metamorphic and migmatitic rocks, generally granodiorite and
gneiss of complex lithology. Chemical weathering of rock has progressed
to depths of 25 feet or more., The degree of weathering, however, is
variable and depth to rock varies considerably. In some places, bed-

rock may crop out or exist at very shallow depths.

Alluvial soils occur along the stream bottoms and colluvial soils on the
footslopes. The predominant surface soils in the site vicinity consist
of silts and relatively impermeable silty claye. Sandy soils or friable
sandy clays also occur in areas where the parent rock materials were

high in quartz content, The soils are generally acidic with low to



moderate cation exchange capacity and low organic matter content.

From an agricultural standpoint, the major soil associations in the
site vicinity are:

1. Cecil-Davidson-Appling Association -- Deep, well drained
scils with red to brownish~red firm subsoils. This associ~
ation comprises the soils occurring on the principal ridge
tops. Except for the steeper slopes, most of these soils
have been cleared and cultivated. They are subject to
erosion and under cultivation have sustained serious soil
losses. Generally, these soils are best suited for pasture.

2. Cecil-Davidson-Wilkes Association -- Deep to shallow,well
drained, firm upland soils. This association includes the
Broad River bottoms and the side slopes adjacent to the
main drainageways. The Cecil and Davidson soils are on
the more gentle side slopes and ridge tops and the Wilkes
soils are on more uneven terrain and steep side slopes.
Except for the more gentle slopes and ridge tops with lower

erosion hazards, these soils are best suited for forest.

In general, the soils are poorly suited to agricultural use, particularly

cultivated crops, owing to the erosion hazard and low natural fertility.

2.3.1.3 Land Use

The Summer Station will be developed near a location which has a history
of electrical power generation. There are existing conventional fossil
fuel, gas turbine and hydro-electric generating facilities at Parr,as

well as the decommissioned Carolinas Virginia Tube Reactor (CVIR), a
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demonstration prototype nuclear power plant which was operational from

1963 to 1967. The meteorological and radiological conditions surrounding
the CVIR operation were continuously monitored from the inception of that
project until its termination. As a result, a wealth of data have been
collected regarding the radiological and meteorological conditions at
Parr. These data have provided considerable insight into the feasibility

of using the proposed lands for the Summer Station.

The effects of the proposed action on land use will be twofold: first,
effects on the actual land area that will be acquired or controlled by
SCE&G for the construction and operation of the Summer Station and
associated pumped storage facility and second, effects which may be
directly or indirectly imposed upon adjacent land uses. Each of these
is considered in regard to its permanency or transiency on future use

¢f the lands affected.

Existing and Future Land Use Within the Project Area

The total land area which will be acquired or controlled by SCE&G for
purposes of both the Summer Station and pumped storage facility amounts
to about 11,000 acres. The largest land requirements are about 7,000
acres to be occupied by Lake Monticello and about 2,800 acres which will
be inundated by raising the level of Parr Reservoir. The remaining area
will consist of land to be occupied by buildings, access roads, and other
project elements, land in the Summer Station exclusion area and the

peripheral land surrounding Lake Monticello.

Impoundment of Lake Monticello will require the relocation of portions

of Route 99 where it crosses the upper part of the Lake, a portion of
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the right-of-way of a 110 KV Duke Power Company transmission line,

from four to eight dwellings, and five small abandoned cemeteries.
Steps will be taken to remove the existing cemeteries in a socially
accepted manner. About 700 acres of cleared land, largely idle or used
only as pasture, will be inundated. The remaiuder of the area to be

inundated by both reservoirs is forested.

Land not covered by water or used for construction of facilities will
be maintained essentially in its present state., Wooded areas will
remain and cleared areas that exist will be managed for wildlife and
recreation as part of the Land Management Program described inm Section

2.3.6.3.

Existing and Future Land Use in Vicinity and Region

Land use characteristics in the vicinity (lands within 10 miles of the
site) and region (within 50 miles of the site) are generally uniform
with forestry by far the most dominant. Forests occur on 50 to 80% of
the land in the twelve counties that are wholly or partly within the
region. Tables 1 and 2 illustrate the vicinity and regional land use

characteristics.

Vicinity lands are located principally within two counties: about 2/3
in Fairfield County, and about 1/3 in Newberry County. The Summer
Station will be constructed in Fairfield County, which is presently
about B0% forested, 13% agricultural, 3% urban and suburban, and the
remaining 4% in other uses. A fc.i-~year land use projection for the
site vicinity (based on population and land use trends indicated by

census data, planning studies and other statistics available for
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TABLE 1
e &
LAND USE IN VICINITY
Land Use Fairfield County Newberry County Two-County Averages
Change Change Change
1958 1967 1958-1967 1958 1967 1958~ 1967 1958-1967
% % % 2 A A % %
Federal Land 2.7 2.7 0 13.6 13.6 0 8.2 0
Urban and Built-Up 1.3 2.8 +1.5 4.4 4.5 +0.1 3.6 +0.8
Cropland § = 6.0 -5.2 19.8 12.4 -7k 9.2 -6.3
Pasture 7.5 IS =0.4 4.3 8.8 +4.5 7.9 +2.0
Agricultural (Cropland
Plus Pasture) 18.7 13.1 -5.6 241 21.2 -2.9 17.1 -4 3
Forest Land 75.5 80.0 +4. 5 55.1 £8.3 +3.2 69,1 +3.8
Other Land 1.7 0.9 -0.8 2.5 2.1 -0.4 1.5 -0.6

NOTES:

1. The area within 10 miles of the site is principalily located within two ceuntles: about two-thirds
in Fairfiedd County, one-third in Newberry County.

2. Reference: ''South Carolina Soil and Water Conservation Needs Inventory,'" May, 1970,




TABLE 2
LAND USE IN REGION'* 2
Chester Fairfield Greenwood Kershaw Lancaster Laurens Average
12-County

Total County Land (Acres) 374,000 447,000 286,000 503,000 323,000 L4g 000 Area

| Federal Land (%) 1958 3.2 2.7 3.5 0 0 L.5 3.9
| 1967 3.2 - % | - - 0 0 4.5 3.9
| Percent Change 0
Urban and Suburbaa (%) 19568 4.3 .3 5.2 2.1 2.3 3.9 . 2
1967 L.2 2.8 6.3 2.9 9.3 5.4 6.4

Percent Change +*2.2
Cropland (%) 1958 15.2 1.2 17.9 19.1 16.9 24,2 18.4

1967 13.0 6.0 1.2 13.0 10.0 15.0 13.1

Percent Change -5.3

Pasture (%) 1958 12.1 7.5 10.8 2.0 5.4 9.4 7.2

1967 1.2 7.1 14,1 3.2 5.6 1.1 8.9

Percent Change +1.7

Agricultu~al (Crop~- 1958 17.6 18.7 28.7 21.1 25.3 23.6 24.2
land plus Pasture) 1967 24.2 13.1 25.3 16.2 16.6 26.1 22.0

(%) Percent Change -2.2

Forest (%) 1958 61.7 75.5 60.0 72.8 66.9 54.7 61.3

1967 66.5 80.0 65.0 79.5 69.3 61.2 64.2
Percent Change +2.9
Other Land (%) 1958 3.5 1.7 2.1 3.9 7.4 3.1 3.6

1967 1.8 6.9 1.4 2.9 3.7 2.4 2.2
Percent Change -1.4




TABLE 2 {cont. )

LAND USE IN REGION, cont.

Lexington Newberry Richland Saluda Union York Average
12=County

Total County Land (Acres) 455 040 405,120 479,000 283,000 330,000 438,000 Area
Federal Land (%) 1958 0 13.6 11.5 i.4 i7.0 0.7 3.9
1967 0 13.6 1.5 1.7 17.0 0.7 3.9

Percent Change 0

Urban and Built=Up (%) 1958 6.9 b b 10.2 0.8 2.7 6.0 4.2
1967 10.5 4.5 17.6 i.2 3.2 9.2 6.4

Percent Change +2.2
Cropland (%) 1958 22.6 13.8 15.6 25.2 12.0 21.2 18.4
1967 21.1 12.4 13.1 19.5 7.6 i5.3 13.1

Percent Change 5.3

Pasture (%) 1958 2ol 4.3 3.5 11.8 6.5 10.4 7.2
1967 3.5 8.8 2.9 17.3 9. b 11.8 8.9
Percent Change +1.7

Agricultural (Crop- 1958 25.3 24 .| 19.1 37.0 18.5 31.6 24,2
land plus Pasture) 1967 24.6 21.2 16.C 36.8 17.0 27.1 22.0
(%) Percent 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 6h. 2
Percent 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
Percent Change =14
TNOTES:

1. The area within 50 miles of the site takes in all or parts of the twelve counties listed in this Table.

2. Reference: '"South Carolina Soii and Water Conservation Needs Inventory," May, 1970.




Newberry and Fairfield Counties) estimates that 857 of the land will

be used for forestry (including recreation), 10% urban and built-up
land, and 5% agricultural and other uses. This projection also includes
judgments regarding the probable influence of local factors such as
scils, topography, and geographic location. Based on these projections,
it appears that projected land uses should not be significantly affected

by the construction and operation of the proposed facilities.

Long-Range Planning

According to Regional and State Planning authorities, no long-range
comprehensive county-wide or regional land use programs have been

developed which include the site vicinity. Certain general plans regarding
water supply and recreation, however, have been developed. According to
the Fairfield County Water and Sewerage Plan, for example, improvements

in domestic water supplies and well utilization will soon be made in

the Monticello~Jenkinsville area. Also, the U, S. Forest Service (USFS)
has some long-range plans for further development of recreation in their
Broad River management area. With the possible exception of their holdings
on the Broad River about one mile upstream from Dawkins, which may be
affected by the increased size of Parr Reservoir, there will be apparently
no conflict with other USFS plans. Discussions have been held with the

USFS concerning the Dawkins area.

Fairfield and Newberry Counties have at present no zoning regulations

controlling land use in the site vicinity.

Industrial and residential development in the southern part of the site

vicinity, near Interstate 26, is expected to increase. It is anticipated
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that construction and operation of the proposed facilities will not

adversely affect this land use. If anything, the power generated should

be of benefit.

Based on statements in reports prepared by planning groups for each
of the counties regarding land use policies and development plans it
is concluded that the proposed project will not significantly conflict

with any anticipated long-range land use plans.

Population Characteristics

The Summer Station will be located in a sparsely populated rural area.
The population figures, estimated from 1970 census figures and house

counts in the vicinity, are as follows:

Radius (Miles from Summer Station) Cumulative Total
1 9
2 144
3 365
4 738
5 1,211
10 6,350

Population densities in the various sectors extending out from the
Summer Station site vary from zero inhabitants per square mile to a
high of 73 per square mile in a one to two mile sector east of the site.
Only three other nearby sectors have population densities of more than
50. These are due to residences along State Route 215, The average
density for the ten mile zone is about 20 people per square mile.

It is estimated that the total population in the site vicinity will
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not change appreciably in the next forty years.

Additional population data for nearby communities are given in Table 3.

Agriculture

Construction of the proposed Summer Station and pumped storage facility
will not involve much land presently used for agriculture; only about
700 acres of cleared land will be inundated by Lake Monticello. This
land is of poor agricultural value and is presently idle or used almost
entirely as pasture. A few small tracts of cleared land along the

Broad River bottoms will be affected by enlargement of Parr Reservoir.
Owing to the low fertility and severe erosion hazards association with
soils in the area this land has never been highly productive. Most
farms in the area are not economically wviable and are owned and operated
by part-time farmers who work in non-agricultural services and industries
outside the 10-mile zone. Thus, the impact on the local agricultural

economy will be small.

Agriculture is not a major industry in the vicinity of the Summer Station
as a land use or as a source of income. Only 17% ot total lands in
Fairfield and Newberry Counties are devoted to agriculture, with a
decrease of about 4% in the past decade. Agriculture data for these

two counties are presented in Table 4.

Besides the decline in farmland in the region, there has also been a
substantial change in farm enterprises. There has been a shift away

from intertilled crops such as cotton to livestock and poultry.
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TABLE 3

1970 POPIHLATION OF ALL UNINCORPORATED COMMUNITIES WHICH HAVE 1000 OR MORE
INHABITANTS AND ALL INCORPORATED COMMUNITES--WITHIN A 30-MILE RADIUS OF THE SITE

DISTANCE FROM

COMMUNITY POPULAT i ON SITE IN MILES DIRECTION
Peak 87 4 )
Pomaria 264 6 W
Little Mountain 240 9 SW
Chapin 342 9 S
South Congaree 1,434 29 S
Summi t 130 26 S
Gilbert 186 26 5
Leesville 1,907 28 S
Lexington 969 22 S
Batesburg L,036 30 "
Prosperity 762 4 SW
Newberry 9,218 17 W
Silverstreet 156 22 W
Joanna 1,631 3C W
Whitmire 2,226 22 NW
Winnsboro 2,312 15 E
Ridgeway 437 22 E
| rmo 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 |, 042 29 N
Chester 7,045 29 N
Eureka 1,524 29 N
Winnsboro 3,411 15 NE
Great Falls 2.727 30 NE
NgTE;

1. Reference: '"1970 Census of Population, South Carol ina Advance Report,'

U. S. Department of Commerce, Bureau of Census.



TABLE &

AGRICULTURAL DATA

FARMS , ACREAGE AND VALUE - 196h'

I TEM FAIRFIELD COUNTY NEWBERRY COUNTY
Number of Farms 455 1,018
Average Size of Farms (Acres) 278 179
Average Value Per Acre (Dollars) 109 117

CASH RECEIPTS FROM FARM MARKETINGS - 19632
(Percent of Total 1969 County Cash Receipts/Rank in State)

ITEM FAIRFIELD COUNTY NEWBERRY COUNTY
Cotton and Cotton Seed 1.3/40th in 46 0.4/38th in 46
Soybeans - 4.6724
Oats - 0.4/9
Wheat 0.8/31 0.6/19
Other Crops3 L.0/38 1.7/725
Forest Productsu 24.3/3 3.2/5
Dairy Products 16.4/29 29.0/2
Cattle and Calves 33.7/27 13.1/7
Hogs 4.8/45 5.6/18
Eggs 8.6/45 29.6/1

Other Livestock and 5
Livestock Products 6.1 11.8



TABLE 4, cont,

LIVESTOCK AND POULTRY STATISTICS - l3696

SPECIES AND CLASS FAIRFIELD COUNTY NEWBERRY COUNTY

All Cattle 9,500 head 22,300 head
All Milk Cows’ 750 head 6,200 head
All Beef Cattle 8,500 head 13,400 head
Beef Cows 2 yrs and Over 5,200 head 6,800 head
Hogs 900 head 9,000 head
All Chickens 27,000 hkead 470,300 head
Egg Production (1968)

Avg. Number of Layers During Year 22,000 head 353,000 head

Total Eggs Produced L, 70C.000 81,200,c00
Milk Production (1968)

Avg. Number of Cows Milked During Year 700 6,100

Total Milk Produced 4,000,000 1bs, 43,000,000 ths,
NOTES:
I. Reference: 1964 United States Census of Agriculture

2. Reference: South Carolina - Cash Receipts From Farm Marketing, September, 1970,

3. Includes Nursery and Greenhouse Products, Peanuts, Hay Crops, Seed Crops, Other Miscel laneous
Crops, Fruits and Nuts Except Peaches,

4, Relates Only to Sales From 1964 Census Defined Farms.

Includes Farm Chickens, Turkeys, Turkey Eggs, Other Poultry, Honey, Beeswax, Sheep, Lambs,
Wool, Horses, Mules.

6. Reference: South Carolina - Livestock and Poultry Statistics, June, 1969.

Cows and Heifers Two Years 0ld and Over Kept for Milk. Includes Two-Year Old Heifers Not Yet Fresh.



Industry

Other than a small plastics processing plant in Jenkinsville, there
are no industrial facilities in the site wvicinity. Local residents
find employment in industries located in the Columbia area, 26 miles
to the southeast, and in Winnsboro, 15 miles to the northeast. The

smaller communities in the vicinity have no industry, but there are

some small retail businesses. There are no commercial fisheries.

Forestry is the only industry of commercial importance. It is discussed

in the following section.

Forestry

In 1967, Fairfield County was reported to be the most heavily forested
county in the State and was ranked first in many forestry categories.
Approximately 76,200 acres within the county are owned by five major
pulp and paper companies. Also, Sumter National Forest occupies about
12,100 acres in the northwest section of the county. Most of the

forest land within the county, however, is owned by private iadividuals.

Several forestry-related industries operate in the county, including
saw mills, planing mills, and pulpwocd dealers. Since 1958, the size
of the county's forest industry has increased considerably. The volume
of softwoods, particularly pines, has shown substantial increases, but
the volume of hardwood has decreased. Efrfort. are presently being made
to encourage quality hardwood species in the limited suitable lands

available.
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The dominant trees in the area are pines on the uplands and mixed

hardwoods on the stream bottomlands. The creation of Lake Monticello
will inundate about 6,000 acres of pine forested land but should not
seriously affect the total forest resources cof the area. The en-
largement of Parr Reservoir, however, will inundate about 2,800 acres

of bottomlands and presently established hardwood stands. The loss of
these hardwoods must be considered a loss of potential forestry resource.
Its impact, however, is expected to be more biological than commercial

and is discussed in Section 2.3.6.

Recreation

There are a number of parks and recreational areas within the general
region. Within ten miles of the site, however, the only significant
public land available for recreational use is the Enoree Division of
the Sumter Nationai Forest. This tract lies northwest of the site;

a portion of it is within six miles of the site. The Fairfield County
portion of these public lands east of the Broad ®iver comprises 8,187
acres and the Newberry County portion contains more than 55,000 acres.
These areas provide recreational activities including picnicking,
hiking, hunting and limited boating and fishing. The Broad River
Scenic Area near the Union County line, and Molly'c Rock Recreation

Area off U. S. Highway 176 offer public access to the general area.

Hunting is a major visitor use. 1In 1970, over 35,000 deer hunter-days
were spent in the Enoree Division of the Sumter National Forest, There
were 4,500 turkey hunter-days and 24,000 small game hunter-days.

There are two successful private waterfowl hunting clubs owning cove-
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lands upstream. These clubs are cooperators in the Broad River Water-

fowl Management Program. These lowlands may be affected by the increased
water level of Parr Reservoir. Discussions will be held with these clubs

concerning the possible effects of the project.

While the Broad River attracts some fishermen in the site vicinity, it
is not a high-use fishery or recreational area. There is only one boat
launching ramp located at Cannon Creek which serves the immediate
vicinity. There are several major lakes within the Columbia area which
are more recreationally desirable. Lake Murray, for example, about 20
miles south, is an important recreational and residential attraction

near Interstate Highway 26,

Government Reservations and Installations

There are no government reservations or installations in the

vicinity of the Summer Station. The closest installation is Ft. Jackson
Army Base which is about 28 miles away, near Columbia. Two other
installations are McEntire National Guard Air Base about 40 miles away,
and Shaw Air Force Base about 55 miles away, near Sumter, All three of
these bases are southeast of the Summer Station. No other reservations
or installations are located within 100 miles. The distances involved

preclude any forseeable interactions of the bases and the Summer Station.

Aesthetics

The area is largely forested, but forests have been severely altered
from their virgin condition by man's activities. Some of the land now

classed as forest supports regrowth vegetation on formerly cleared
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agricultural land.

Impoundment of Lake Monticello will result in a lake with an irregular
shoreline, much of which will be wooded and free of visible effects of
the construction activities. The Summer Sta! o n structures will be

almost completely hidden from view.

Efforts will be made to achieve an aesthetically compatible installation
through a judicious selection of design and color from available
alternatives. The appearance of the Summer Station will be made
compatible with the surroundings and non~degrading so far as practical.
A Land Management Program described in Section 2.3.6 will be under-
taken to minimize possible detrimental effects on the aesthetics and
ecology in the site locale and to provide recreational opportunities

compatible with the operation of the Summer Station.

Noise will be an unavoidable by-product of construction. Noises
associated with the operation of the Summer Station and the Fairfield
Pumped Storage Facility, such as noise of flowing water, the hum of
generators, motors and pumps audible for only a few hundred feet, should

not be objectionable.
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2.3.2. Water Use Compatibility

2.3.2.1., Surface Water Hydrology

Watershed Description

The regional watershed is typified by low relief, meandering streams, and
dendritic tributary systems., Run~off is moderately high due to poor
infiltration properties of the soil cover. Groundwater discharge is

localized in seeps and springs along drainage courses.

The Broad River watershed, upstream from Parr Dam, covers some 4,500 square
miles and extends northwest for about 30 miles into North Carolina. Frees
Creek flows into Parr Reservoir above the dam. Lakes and streams in the
area are not subjected to ice covers or tidal changes. Parr Reservoir is

not subject to any damaging wave action.

About 70%Z of the Frees Creek watershed will be altered by the 7,000 acre
Lake Monticello and associated facilities, It is anticipated that increases
in run-off that would normally resul: from direct lake capture of pre-
cipitation, drainage from construction areas, and the loss of evapotrans-
piration by vegetation inundated by the proposed lake will be balanced by
losses of run-off resulting from Lake Monticelle evaporation and seepage

to the groundwater system. Although run~off records for Frees Creek are

not avallable, the impact of Lake Monticelle on the Broad River watershed

run-off is expected to be insignificant.

Evaporation rate for Parr Reserveoir is expected to amount to no more than
10 cfs which is about 0.005 of the mean monthly flows during the drier summer

months. The evapcration rate from Lake Monticello is estimated to be as much




as 45 cfs. This estimated loss will be replenished from Frees Creek water-

shed run-off and/or pump back from the Broad River.

Streamflew
The Broad River has an average annual run-off of 4.3 million acre-feet at
Parr Dam and is the principal stream in the site area. The largest flood
of record was 228,000 cfs on October 3, 1929 (recorded at Richtex, the near-
est gauging station, 11 miles downstream from Parr Dam). The largest storm,
however, occurred in 1916, about 9 years before the installation of the
Richtex gauging station. The lowest measured instantaneous flow during
the record period was 105 cfs with the loweet mean daily flow being 149 cfs.
Ninety-five percent of the time the seven-day low flow in the river exceeds
700 cfs. The average yearly flow in the Broad River is approximately

6,100 cfs.

Streamflow from Frees Creek into the Broad River has not been measured but
since run-off can generally be assumed to be proportional to the relative
size of the drainage basins, Frees Creek flow would have a ratio of 17 square
miles to 4,500 square miles, or 0.004 of the total Broad River flow. Normal
low flows from the Frees Creek watershed during dry weather periods may be

too low to measure.

Significant flood flows occur principally during and after the frequent
rainstorms. During flood conditions the flows from the small Frees Creek
watershed will be masked by the much larger Broad River flow. A 45 cfs
storage replenishment requirement would utilize only about (.008 of the
average yearly river flow past Parr Dam. During low flow periods, minimum

flow in the Broad River will be maintained.
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The Broad River flows into Parr Reservoir will be continuously monitored

and the information relayed to Parr Dam to assure the controlled release of
river flows. Consequently, the operation of the Summer Station and pumped

storage facility will not significantly alter Broad River flows.

Municipal Utilization

In the Columbia area, approximately 26 miles downstream from .he <ite, the
Broad River is a source of municipal and industrial supply. Users in this
area currently discharge untreated waste water into the river. Increased
municipal and industrial use of river water is expected as the Columbia
metropolitan area expands. There is no irrigation demand on surface water
in the area. No other significant municipal use of the Broad River is

foreseen.

Municipal utilization will not be adversly influenced by the proposed project,
since all discharges will meet the appropriate water quality standards and

Broad River low-flows will be maintained.

2.3.2.2. Groundwater Hydrology

Aquifer System

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

more pervious lower zones of the residual soil overburden, and (2) in jointed
and fractured crystalline bedrock. Recharge is by infiltration of pre-
cipitation on the upland areas. Infiltration into subsurface water bearing
formations at depth is retarded because of low permeability of the upper
soils. Some of the water infiltrating the surface soils evaporates,

transpires from plants, or re-emerges at the surface downslope at short
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distances 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 underlyving jointed bedrock.

Flow Characteristics and Potential
The principal water table at the Summer Station site is 50 to 90 feet below
existing grade (Elevation 350 to 420 feet) in the jointed bedrock. Seepage
areas along surface drainages indicate some lenses of perched water in the

soils above the principal water table.

The surface soils, in general, are relatively impervious. Underlying
silty sandy soils, in general, are relatively permeable. Bedrock is

impervious, except along joints.

Gradients generally follow the surface topography; the present principal
direction of flow at the site is toward the northeast into Frees Creek.

Groundwater velocity is probably not more than one foot per day.

The impoundment of Lake Monticello to a water surface elevation of 425 feet
MSL will affect the existing water table conditions. Groundwater gradients
will be generally reversed from the northeast to the south and west, toward
Broad River tributaries and will move at an estimated velocity of less than
one foot per day. It is expected that the groundwater level at the site

would rise from its present level. Several piezometers will be installed

at the site to measure water levels and identify the gradient and direction

of the groundwater flow after the lake is impounded.

Water Well Utilization

The low permeability of water bearing rocks and the relatively impervious
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2533 Heat Dissipation

2.3.3.1 Condenser Cooling Water Supply Svstem

Cooling water fgf ;bc mgin condenser will be supplied at a rate of
approximately z;gibéabébm. The circulating water will be pumped from
an intake structure located on the bank of Lake Monticello and will be
released by a discharge structure after passing through the tube side
of the condenser. The temperature rise across the condenser during
normal full power operation will be approximately 25°F. As a result,

"
approximately 6.6 x 10? BTU/hr jof waste heat per unit will be removed.

Traveling screens will be provided to minimize the passage of fish and
debris through the condenser. A mechanical cleaning device will be

provided to reduce fouling of the condenser tubes.
2.3.3.2 Lake Monticello

Heat rejected by the condensers will be dissipated to the atmosphere
after discharge into Lake Monticello. A hydraulic model of the overall
hydrologic system has been constructed by Alden Research Laboratories.
The model simulates Lake Monticello, Parr Reservoir and Broad River in-
flows and outflows. Superimposed on the modelled physical system are

the thermal and hydraulic characteristics of the proposed Summer Station,
Fairfield Pumped Storage facility, Parr Steam Electric Station and

Parr Hydro Station. The model is constructed to a 1:500 horizontal scale
and 1:50 vertical scale. Twenty minutes of model operation simulate a
24=hour period of the proposed facility operation. Temperature char-

acteristics in Lake Monticello and Parr Reservoir are measured by more
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than 200 thermistors and thermocouples located on the surface and at

varying depths throughout the model. Flow rates through the model's

structures are controlled and measured by flowmeters.

For purposes of modeling the heat dissipation characteristics of Lake
Monticello, it has been assumed that two nuclear generating units would
be in operation. Only one unit, however, is currently planned. As
part of its long-range planning SCE&G has considered the possible
addition of a second unit at the Summer Station site at some future
date. Therefore, the model studies are directed toward insuring that
the environmental impact of not only the short-term plan (one unit),

but also the long-range plan (two units) will be minimized.

The model studies are still in progress and the results will regulate
final design configuration. However, preliminary results indicate that
a surface discharge of the heated effluent is most practical from both

an engineering and envircnmental standpoint., Assuming two units, a total

/ / A A .
fol/ A & r

water flow of 970,000 gpm will be used for cooling. It is anticipated
that this water will be discharged from the Summer Station between
elevation 415 feet and the surface. Velocity through the discharge
structure will be less than 1.0 foot per second (fps). Intake water
will also be obtained from the upper few feet of the lake. Intake
velocities are expected to be on the order of 2.0 fps. The intake
structure will contain trash racks and fish screens. Tentative
locations of these structures are shown on Plate 4. A baffle ex~-
tending approximately 3,000 feet into the lake will minimize recircu-

lation of the heated water.
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Data from the model studies indicate that approximately 30 days are

required for the hydrologic system to respond to temperature changes

in Broad River infiow. Therefore, while some daily fluctuation in

surface temperatures will occur, monthly mean temperature values should
reflect the thermal condition of the system. An estimate, based on a
mathematical model, of the monthly mean temperature of the lLake Monticello
surface water prior to operation of Summer Station is presented in Table 5.
These data were calculated using known meteorologic parameters. From
Table 5, maximum estimated temperatures at the discharge point would be

approximately 25°F higher than the July mean temperature, or about 110°F.

The surface discharge of the condenser water at low velocities will
minimize mixing and allow a rapid dissipation of heat from the lake
surface to the atmosphere through evaporation. Tests show that, under
summer conditions, more than 80 percent cof the heat is lost by the 50
percent of the lake surface closest to Summer Station. All of the heat
is dissipated within the nearest 75 percent of the lake surface. Under
winter conditions evaporation losses are less and a somewhat greater
portion of the lake surface will be required to dissipate the heat.

Simulation of winter conditions are part of the continuing model studies.

More than B0 percent of the heat added to the lake by Summer Station will
be confined to the upper 10 to 15 feet of the reservoir., Water below
this level will exhibit a temperature increase of between two and three

degrees.

Small amounts of heat may be transferred from Lake Monticello to Parr
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Reservoir thrfugh the pumped storage facility during winter months.

/

Model tests”indicate that there will be essentially no heat transferred
d

§
to Parr Rdservoir during the summer, due to relatively high evaporative

cooling rftrs. It is anticipated that some temperature rise may occcur
near the pumped storage discharge point during winter months but will
be less than three degrees. Essentially no temperature increase will
occur during either summer or winter below Parr Dam. In any event, all
applicable water quality standards regarding thermal discharges will be

met by SCE&C in the operation of the Virgil C. Summer Nuclear Station.

Impact of the heated effluent on aquatic organisms in Lake Monticello
and Parr Reservoir is expected to be confined principally to micro-
organisms that are passed over the condensers. A discussion of the
hbielogic impact of the condensers and the heated water is presented

in Section 2.3.6.
2.3.3.3 Water Quality

SCE&C will meet all applicable water quality standards pertaining to
any effluents released to the environment. This section of the Report
discusses existing water quality as it relates to the cooling water

system. Chemical and sanitary effluents are discussed in Sections

2.3.4 and 2.3.5, respectively.




Chemical Quality - The Broad River has been frequently sampled by the

U. §. Geological Survey since 1946. The nearest stations are #2-1565

near Carlisle, South Carolina, about 25 miles above Parr Dam and #2-1615
near Richtex, South Carolina, about eleven miles below Parr Dam. Chemical
analyses indicate that the river water is very low in dissolved solids

and that there generally is little variability in water quality with
discharge rate. The chemical analyses for two discharge rates, one
considerably higher and one lower than the average river flow of 6,000

cfs are presented in Table 6, A Hydrologic Monitoring Program, described
in Section 2.6.6,3, will be undertaken to record inflow and outflow water

quality values.

The quality of water flowing into the Parr Reservoir from the Broad
River could result in water of low quality being taken into Lake
Monticello by the Fairfield Pumped Storage facility and released
during a subsequent generating mode. For example, the South Carolina
Water Pollution Control Authority has noted several upstream viclations
of the State standards with regard to pH and coliform. Violations
occurred upstream from the site in September, 1962; March, 1963;
October, 1964; October, 1968 and May, 1969. Broad River inflow will

be monitored both upstream and downstream from the project area in
order to clearly define any effluents attributable to the facility

operation.

Thermal Stratification - The phenomenon of thermal stratification in

large reservoirs is well known. Stratification can occur naturally or

artificia ' . Under n~tural conditions stratification occurs during
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Temperature - Broad River temperature data have been ccilected at
Carlisle and Richtex. In addition, temperature measurements have been
made at the Parr Steam Plant intake, These data indicate that

minimum monthly mean temperatures in the low 40's (°F) occur 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 intake, However, since
recirculation occure at the intake, the maximum temperature over most

of Parr Reservoir is probably in the high 80's.

Model studies of the system indicate that little or no heat from Summer
Station will be added to Parr Reservoir. The thermal characteristics

of Luke Monticello are discussed in Section 2.3.3.2.

2.3.3.4 Applicable Thermal Discharge Standards and Status of Water

Quality Certification

On April 3, 1970, the Water Quality Improvement Act was enacted. It
ammends the Federal Water Pollution Control Act. Section 21 (b) of the
amended Act requires that applicants for a construction permit or
operating license for any nuclear power station which will discharge
effluents intc the navigable waters of the United States, provide the
Atomic Energy Commission (AEC) with certification from the State or
Interstate pollution agency or the Secretary of Interior as appropriate,
that there is reasonable assurance that the plant will not violate
applicable water quality standards. Under Reorganization Plan No. 3

of 1970, the functions and duties of the Secretary of the Interior

under this Act have been transfeired to the Administrator of the
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Environmental Protection Agency (EPA).

Even though the Broad River, above Columbia, South Carolina, is
presently not designated a navigable waterway, SCE&G will apply for

a 21 (b) certificate from the South Carolina Pollution Control
Authority. The State Water Quality Standards have not yet been
accepted by the Federal government. A draft of these standards has
been submitted to the EPA, Charlottesville, Virginia and is presently
under review. After the standards are approved, the 21 (b) certi-

fication will be applied for.

The water quality standards of the State of South Carolina are the
only standards that apply to the operation of the Summer Station, since

the water quality of no other state will be affected.

2.3.3.5 Meteorology and Climatology

De cription - The climate of the site vicinity ie classed generally as

con'inental but there are periods of warm, humid weather during the summer

mor.chs. The average air temperatures vary from about 45°F during the
winter to 80°F during the summer. The annual precipitation averages
about 45 inches and monthly amounts vary from two and one-half inches

in November to about six inches in July.

The types of severe weather which may affect the Station include:
tornadoes, with a return period of about 1,440 years; hurricanes, with
a frequency of about one every two years passing within 250 miles of
the Station; and thunderstorms, with a frequency of about 54 thunder-

storm days per year. The estimated fastest wind speed for a 100 year
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return period is 100 miles per hour, sustained for about a 30 to 40

second duration.

An approximation to the wind and stability conditions in the vicinity
was obtained from an analysis of meteorological data measured at the
CVIR meteorological tower. Winds averaged over a one hour period
(speed, direction and range) and temperatures measured by instruments
on a 200 foot meteorological tower for June 6, 1965 through June 5,
1966, were compiled into the Annual Wind Rose and the Stable Conditions
Wind Rose presented on Plates 5 and 6 . The prevailing wind for both
annual and stable conditions is from the west sector. This westerly
prevailing wind is fairly typical for all seasons except fall when

the prevailing wind shifts into the east-northeast sector. The average
wind speed is 7.09 miles per hour annually and 6.0 miles per hour during

stable conditions.

Stable conditions occurred at the CVIR tower about 57% of the time.
From a comparison of the annual and stable condition winds, there is no

evidence of a significant cool air drainage wind condition.

Impact - It is estimated that the increase in size of the Parr Reservoir

will have no significant impact upon the atmospheric environment.

An evaluation of the impact of Lake Monticello upon the atmospheric
environment is presented in Appendix B. The results of this evaluation
are summarized below:

1. The existence of Lake Monticello will alter the frictional

coefficients of the land surface; however, the impact of
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this upon the wind speed, direction and directional varia-
bility will not be significant. Even though no evidence

of a drainage wind was found in the analysis of the CVTR
tower data, a meteorclogical monitoring program will be
established to assess the impact upcn climatic winds and
possible drainage winds.

No significant changes in the amount of precipitation are
anticipated in the area.

Lake Monticello could warm the air as much as 5°F for
periods of calm air. This warming should only last for
several hundred vards from the lake's shore before the
warmed air mixes with the ambient air and returns to its
original temperature.

The stability and diffusion characteristics of the atmosphere
should be enhanced during the periods of atmospheric warming
caused by Lake Monticello.

The increase in the frequency of fog was analyzed for ad-
vection and steam-type fog. For the more significant
advection~type fog, the frequency increase was estimated

to be greatest in the colder months; 3.6% was the greatest
increase for those months considered. The summer months
were estimated to have no change. Most of the increased
fog frequency for advection fog was due to an earlier onset
or a later dissipation (i.e., a longer duration) of an
observed fog situation. Increases of up to 16% were esti-

mated for the less significant, steam~type fog. The nature
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3.4 Chemical Discharges

The systems for handling chemical discharges are in the early design stages
and precise information on the design characteristics, types and quantities
of materials to be handled, levels of treatment they will receive, the
methods to be used for their release, and their effect on the environment

is in the process of being developed. For other pressurized water reactors,
sulfuric acid and caustic soda solutions are used in the water treatment
plant for regeneration of ion exchange resins and various cleaning compounds.
Chromates and borates are used at other locations throughout the plant. The
Summer Nuclear Station equipment will include provisions for neutralizing and

pH testing of the chemical discharges.
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2.3.6. Biological Impact

2.3.6.1 Aquatic Ecosystem

General

Although the Broad River is "said" to be unpolluted, it does carry a high
amount of suspended material as indicated by its brownish, turbid

color. This turbidity places a iimit on the river's carrying capacity
(number of pounds of fish per acre) because the cloudy water restricts
sunlight penetration; thus primary producers (mainly algae) do not build

suitable populations to support large quantities of biomass.

A review of the available information on the Broad River has revealed

that very little biological survey work has been done. Contacts were

made with various State and Federal agencies who corroborated this finding.
As a result, SCE&G has instituted an Aquatic Monitoring Program to

determine and monitor the baseline inventory of aquatic organisms in the
Broad River at Parr Reservoir. Details of the Program sre discussed in
Section 2.3.6.3. Results of the initial survey conducted in March, 1971,
are discussed below. These results should be considered preliminary since
they do not reflect seasonal variations and at least a full year of sampling

will be required before specific conclusions can be reached regarding the

baseline inventory,

Fish

Sixteen species of fish were found in the March sampling but because of
seasonal effects on population changes and sampling conditions, a greater

number of species is expected to be recorded in later samples. Previous
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studies, dating back to Catesby (Ref. 1) report a total of eighteen

species for Richland County. Freeman (Ref. 2) recorded 49 species in the
waters of Richland County. It #liould be pointed out that in addition to
the Broad River, there are ocher watersheds within the county, thus some of
these species were collected in quite different habitats from that of the
Broad River. 1In Freeman's studies, only ten species were collected in the

Broad River.

On the basis of this single spring sample, it is generalized that most
fish species in the river are "rough fish;" however, several species

such as the catfish, sunfish, crappies and largemouth bass are important
in the fisherman's creel. Local fishermen report that catfish are the
most sought after species. Other species cocllected were four species of
sunfish, white catfish, yellow bullhead, white sucker, gizzard shad, long-

nose gar, golden shinner, carp, American eel and darter.

Plankton and Benthos

Plankton and benthos collections were made during March, 1971 from six
sampling stations on the Broad River. The samples showed a river plankton
dominated by diatoms, mainly Pennales. At least nine species made up the
diatom community. Species present in greatest numbers were (1) Naviculate

diatoms, (2) Synedra, (3) Melosira, and (4) Asterionella formosa. Other

species observed were Scenedesmus, Ankistrodesmus and various unidentified

green coccoid types, indicating a possible development of a chlorophycean
assemblage as water temperatures rise with the spring season. An examina-

tion of net plankton indicated a very low population of zooplankton,
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However, significant changes in the flow, temperature, or chemical composition
of the Broad River might possibly affect the spawning of striped bass in the

Congaree River downstream. The striped bass, Roccus saxatilis, in the

Santee-Cooper Reservoir Complex is the only well established landlocked popu-
lation in the world. Studies by the South Carolina Wildlife Resources
Department show that 96% of the spawning takes place in the Congaree River.
Since the Broad River joins the Saluda River at Columbia to form the
Congaree, studies will be conducted and appropriate measures taken to assure
that the striped bass population will not be adversely affected by the

operation of the Summer Nuclear Station.

Impact of Thermal Changes

To predict the effect of a change in the water temperature on the flora
and fauna of an aquatic system, several factors must be considered simul-
taneously. For example, the effect of the temperature change could be
evaluated relative to several different activities of fish, such as;
reproduction, development, movement and activity, feeding, or growth. In
turn, each of these variables is simultaneously affected by the:

1. Presence of chemical pollutants in the water (increased
temperature generally increases the toxicity of wvarious
toxicants for fish).

2. Adjustment mechanisms of the species; that is, the ability
of the organism to acclimate to an alteration in its environ-
ment; a factor that is predetermined by the genetics and
physiology of the individual organism.

3. Other environmental factors in their habitat; such as dis-
solved oxygen, food supply, pH of the water, and stress of

other species competing for the same ecological niche.
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Most living organisms reach a steady state in response to temperatures
which they naturally or experimentally experience in their immediate
environments. The ability of the organism to survive new temperatures
appears to be highly dependent on the difference between the new temperature
and previous temperatures at which the organism existed. When organisms
are confronted with uncomfortable temperature conditions, nervous centers
effect a response in the organism to alter those conditions by:
1. Causing motile organisms to physically remove themselves
from the situation.
2. Producing physiological adjustments to compensate for the
temperature change.
3. Causing the organism to assume some protective position or
behavior, or to develop dormant stages to resist the thermal
stress,

4. Succumbing.

Persistent elevated temperatures may cause other behavioral displacement
of species by:
1. Stratification of the water column, discouraging natural
vertical movement of organisms.
2. Creation of thermal barriers to spawning and nursery grounds.
3. Seasonal changes in spawning and development.

4. Alteration in migration patterns.

Inherent changes in species behavior should not be misinterpreted as due
to a single environmental factor because the same individual or species

may react differently to the same factor (such as temperature change),
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depending on its age and the season of the year. Thermal tolerance, for
example, may vary dramatically from one life stage to another (Plate 7)
(Ref. 3). The breeding adult is the most sensitive of all life stages to
all the thermal conditions. Non-~breeding adults tolerate the greatest rate
of change and frequency of exposure to temperature because of their ability
to acclimate and/or compensate behaviorally. By contrast, young can maintain
themselves over a wider temperature range than adults because of their
metabolic simplicity. During the spawning season, fish will respond to
their altered internal hormone balance and this could be misinterpreted as
a response to changing temperature if data were collected and analyzed only
at this time. Likewise, certain innate rhythmic mechanisms known as
"biological clocks" have been shown to alter the normal metabolism of fish
on a seasonal basis independent of the temperature at which the fish were

kept.

All these factors must be considered for each species in a food web in
attempting to predict the final impact of thermal changes on the aquatic

environment.,

A search of the literature reveals that very little is known of the
ecology of coeling reservoirs. Several lakes designed for fossil-fueled
plants are now being used and studied; however, adequate data are not yet
available. There are no known nuclear power station reservoirs to

date which have been functional for over one year. The projected environ-
mental effects of thermal changes in Lake Mont:cello are therefore based

on limited information.

2.3.6-6



aALvd

RELATIVE HEAT TOLERANCE

| MAXIMUM -

| MINIMUM

MAXIMUM

THERMAL TOLERANCE FOR
VARIOUS LIFE STAGES

—

1 S
/

.................. R e e A

GAMETES ZYGOTE EMBRYO YOUNG

P R S

/ "-._"\.\\
BREEDING

ADULT ADULT

RANGE OF TEMPERATURE

RATE OF CHANGE OF TEMPERATURE

MAXIMUM TEMPERATURE

FREQUENCY OF EXPOSURE TO MAXIMUM TFMPERATURE —-=—- =t —.




The most important limiting factors to consider for cooling water are
the altered oxygen and temperature conditions of this water after its
use. These two factors are interrelated and are Joint considerations in

evaluating the requirements of aquatic organisms.

Water temperature is a critical factor because physical laws govern the
amount of dissolved oxygen possible in water at any given temperature;
higher temperatures result in a decrease in the available oxygen. The

oxygen solubility in water at various temperatures is presented in Table 7.

For plants and animals, a rise in temperature causes an increase in
metabolic rates up to a critical temperature (which may be different for
each species) beyond which all metabolic activity stops and the organism
dies. The practical results of temperature rises in an aquatic system are
that oxygen-utilizing organisms (such as fish, invertebrates, and bacteria)
require more oxygen and, at the same time, plants that produce oxygen by
photosynthesis (such as aquatic weeds and algae) produce more oxygen. A
critical peint in evaluating the total effect of thermai changes on an eco~-
system is how well this supply and demand factor is balanced. For example,
the oxygen and temperature requirements of fish are quite variable and
dependent upon such other factors as species, size, activity, physical con-
dition, and age (Ref. 4). In water from 0°C (32°F) to 4°C (39°F), one or
two ppm of oxygen is sufficient to sustain many game fish. However, from
15°C (59°F) to 20°C (68°F), less than 3 ppm may be lethal. Until just
recently, fishery workers accepted the conclusion that good mixed fish

faunas do not occur in waters in which the 0, falls below 4 or 5 ppm.
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In addition, many aquatic organisms have the capacity to acclimate to
extreme temperatures, both high and low. Most warm water game fish have
this ability, although gradual temperature changes are tolerated much better

than sharp ones.

Trembley (Ref. 8) reported temperatures lethal to 50% of the population of
test fish (usually expressed as LD-50) that had been acclimated at several
temperatures. Largemouth bass acclimated to 27°C (80°F) and had a LD-50

of 37-39°C (100-102°F). Bluegill sunfish acclimated to 26°C (79°F) and had

a LD-50 of 39°C (103°F). Wurtz and Renn (Ref. 9) report that many aquatic
organisms are able to acclimate to higher temperatures in relatively short
times, a day or less, and that they lose this acclimation slowly. They

also point out that the effects of sudden sharp rises in temperatures are
especially difficult to assess, as sudden change is common in many aquatic
environments. Tahatz (Ref. 10) subjected striped bass to temperature
increases of 17°C (31°F) by changing from 7°C (45°F) to 24°C (76°F) without
loss of fish. Rainbow trout, however, failed to stand the shock of an

11°C (20°F) rise after acclimation at 12°C (54°F), but did survive the shock
of an 8°C (15°F) rise from an acclimation temperature of 11°C (51°F) (Ref. 11).
It is generally accepted that most fish can live for short periods at
abnormally high water temperatures, but they w’ not reproduce if exposed to

these conditions over long periods.

Smith (Ref. 12) in his thermal study of Wilkes Reservoir, Texas, found that
fish survived temperatures of about 41°C (107°F). The catch results of
placing gill nets in several temperature zones are shown in Table 9. It
must be pointed out that fish caught in gill nets and held overnight are

usually found dead so that the test omly illustrates that more fish were
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preseat in the higher temperature zones than in the lower temperature zones.
Smith also concluded that the fish in Wilkes Reservoir can move into waters
of exceedingly high temperatures but possibly have trouble staying in these
areas for extended periods of time. Wurtz and Renn (Ref. 9) indicate that
largemouth bass feed and cruise more rapidly as temperatures rise to

22°C (71.6°F) with the optimum range falling between 22°C (71.6°F) and 29°C

(84.2°F). Peak activity was noted at 25°C (77°F) and spawning was recorded

at 24°C (75°F).

On the basis of the foregoing discussion, and from an analysis of Alden
Laboratories model study results to date, it is apparent that certain zones
within Lake Monticello will have temperatures which are compatible with

the life cycle temperature requirements of typical warm water fishes. It is
concluded therefore, that Lake Monticello will ultimately support a fish
population compatible with its inherent carrying capacity. In the aquatic
portion of the Biological Monitoring Program (discussed in Section 2.3.6.3).
provisions have been made to monitor the natural development of this resource.
This information will be used in the Land Management Program to develop

fishery resources to their maximum, practical potential.
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Impact of Condenser Passage on Biota

Ecologists have expressed concern regarding the effects on plankton and
other marine and freshwater biota passing through the condenser systems of
steam electric generating plants. With the advent of nuclear power
facilities, awareness of this potential problem has become more acute.
Questions have arisen regarding the long range ecological effect on a
system acting as a reservoir for the large quantities of cooling water
rejuired for a nuclear power station. The following points have been raised:
(1) What are the time-temperature relationships between plankton viability
and inactivation in the condenser system, (2) What long term effects may

be expected on the aquatic ecosystem if substantial quantities of plankton
are inactivated by heat in condenser tubes, and (3) What ecological effects
may be anticipated from addition of biocides to control growths of slimes

or meolluscs in condenser systems?

Until recently, effects of heat or biocide application on the plankton
passing through a power plant were of no real interest or concern among
aquatic scientists. Attention was usually directed toward the impact of
heat on the receiving water. The effects on nursery areas and modifica-
tions in the physiology of aquatic organisms, especially fishes, were of
great concern. Although the literature contains hundreds of papers relating
to temperature effects on marine and freshwater ory misus, only a few of
these relate to effects on plankton and other small wvertebrates and

invertebrates as they pass through a cooling system of a power facility.

Much of the research in this country relating to (ondenser effects has been

carried out at the Chesapeake Biological Laboratory. A report by
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Morgan and Stross (Ref. 16) approximated a seasonal organic production loss
of 424 tons in a study of the Potomac Electric facility at Chalk Point

¢n the latuxent River Estuary. Phytoplankton production was estimated by
isotopic carbon techniques at different seasons during 1966 to 1967. The
results of the study indicated that production could be expected to in-
crease through condenser passage both in the early morning and when water
temperatures were 16° C or coocler. Inhibition of photosynthesis was noted
when ambient water temperatures reached 23° C or warmer. The addition of
chlorine by plant personnel during the course of the experiment may have
affected the results and, therefore, it is not clear whether or n.t the
depression  f primary production in Morgan and Stross' work is entirely
from heat stress. The authors note this possibility, but were apparently

unable to separate out erfects of the two variables.

Hamilton, et al (Ref. 17) in a study on the same facility, showed some
photosynthetic stimulation in heated intake water supporting the Morgan
and Stross data. Unfortunately, no analyses were included of chlorine

concentration. Some insight could have been gained into chlorine residual

and phytoplankton response if this procedure had been carried out. (No chlorine

or other biocide will be used for cleaning of the Summer Station condenser.)

A study of the York River at the Virginia Electric and Power Company
plant at Yorktown showed increased primary production as ambient intake
water was heated. Stimulation wae observed at a A T of 8° C when water
temperatures were between 0 and 5° C. Also, significant increases in
production were found when water between 5 and 10° C was elevated to

as much as 14° C. The work carried out by Warinner and Brehmer (Ref. 18)
showed a reduction in photosynthesis when river water temperatures ranged

from 10 to 15° C.
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A report completed for the Edison Electric Institute by Johns Hopkins

University (1970) (Ref. 3) shows that generally increased temperatures

of James River water as it passes through the condensers increases photo~-
synthesis. When the ambient temperature is greatest, such as was found in
October and June, photosynthesis was depress.d after a thermal stress in
the condenser. The study suggests that below an ambient temperature of
19° C, temperature increases from the power pl.nt increase photosynthetic

rates and above 19° C temperature elevations de.rease rates.

North (Ref. 19) working on the Pacific Coast found similar effects when
phytoplankton were entrained in the intake water. With a rise in temperature,

productivity increased during the cold season of the year.

Several studies have included effects of condenser passage on zooplankton.
results of some studies (North, Ref. 19) indicate a definite size-volume
relationship to viability after thermal shocking. Generally, larger zoo-

plankton are less resistant to heat stress than are smaller forms.

In a study at the Chalk Point, Patuxent River facility, Heinle (Ref. 20)

examined effects of heat on eggs and larvae of copepods. Estimates of

growth rate were also made on Acartia tonsa. Data were obtained on egg
survival prior to the addition of heat so that mechanical disruption
effects could be noted. The data show that heat affected eggs and nauplii
more than adult forms, but chlorine addition to control fouling organisms

had the most drastic effect on copepod survival and development.

Zooplankton survival by the Johns Hopkins study (Ref. 3) considered direct
microscopic examination of organisms entrained in in.. ke water. This

study showed that nauplii have the greatest proportional loss of moiility.



Rotifers and motile algal forms appeared to be less affected by the thermal
elevations. Passage through condensers in the absence of heat does not

appear to damage the microcrustacean population to any great extent.

Markowski (Ref. 21), reporting a study in the intake and cutfall water of
twelve power staticns in England, noted relatively little effect on the
biota from heat or chlorination., His study included a number of organisms
representing the following groups: Protozoa, Coelenterata, Nematoda,
Rotifera, Annelida, Crustacea, Insecta, Mollusca, Chaetognatha, and

Tunicata.

The Lackey and Lackey study (Ref. 22) carried out at Turkey Point for the
Flcrida Power and Light Company indicates some damage to the copepod
populations through mechanical disruption and chlorination. This is the
only report in the literature reviewed containing values on chlorine

application, chlorine residuals and chlorine demand.

In general, the material in the literature discussed above does not lead to
conclusions or findings which answer the questions raised at the beginning
of this section and it appears therefore that the impact of condenser
passage on biota is still largely unknown, Field studies will be included
as part of the Biological Monitoring Program to evaluate the extent of

the thermal effects on various forms of flora and fauna in the system.
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preliminary)and it is therefore probable that its carrying capacity is
correspondingly limited. V en this aquatic habitat is subjected to daily
water level changes of nine feet, the non-motile benthos will probably not
be able to sustain themselves and, through their interaction with other
elements of the food web, will probably cause the existing carrying capacity
in the local area to be significantly reduced. As indicated in a litera-
ture search, the adaptability of aquatic ecosystems to this specific type
and magnitude of stress is largely unknown and, consequently, the projected

effect is felt to be conservative.

Since this section of the Broad River is not considered a high use fishery,
the impact of reducing the river's carryving capacity is not felt to be
extensive from a recreational standpoint. Nevertheless, SCE&C is taking
steps to enhance the fishery resource in the complex area for the general

benefit of the public. This is discussed in the Land Management Program.

The sport fishes in this type of river are nest builders and most spawning
takes place in five feet or less. With daily drawdowns of up to nine feet
there will be a dramatic effect on the spawning activities and associated

egg and fry survival. Again, the adaptability of the aquatic ecosystems to
respond to this type and magnitude of stress appears tc be largely unknown.

In other pumped storage projects with varying fluctuations over more ex-
tended periods of time, the aquatic ecosystems have adjusted to this kind

of stress (Personal Communications with Dr. Edward Raney). A c¢raservative
approach is therefore to conclude that water fluctuations will severely

affect the existing nest builder type of fishery. Results from the Biological

Monitoring Program will be analyzed and a continuing search of the literature
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will be conducted to provide a data base from which the actual effects of
water level fluctuations can be evaluated. Further, evaluation of the
possibilities of alleviating this potential effect will be made. This
information will also be used in the development of the planned public

fishery resources.

Lake l'onticello - For Lake Monticello, the impact of water level fluctuations

must be considered within the context of what kind of aquatic ecosystem is
likely to evolve and what influence thermal discharge and the exchange of
biota between reservoirs will have on that ecosystem. However, there are

no known studies of the biological characteristics of combined pumped-
storage-cooling reserveir complexes and consequently the following dis-
cussic .« ased on generalized extrapolations of material in the literature

which 1s considered reasonably applicable.

Cooling reservoirs and pumped storage reservoirs can provide a diversified
aquatic habitat and can support a variety of aquatic species. Usually

some form of aquatic life finds these artificial habitats suitable and
even advantageous to its life cycle. Biological immigration takes place by
organisms existing in the watershed and from those pumped in during fill-
up operations. These two sources provide more than an adequate "stocking"

of biota from large fish down to microorganisus.

During the first reproduction season, a rapid population growth can be
expected to occur in Lake Monticello and the more habitat tolerant species
will become dominant at that time. Eventually, the carrying capacity of the
lake will reach a dynamic equilibrium., This will probably take place within

two years after impoundment.
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Pre-operational generation tests including drawdowns and the addition of
some heat may wupset the dynamic balance of the newly developed biclogical
system. Since the organisms will be living in a narrow tolerance range,

siress may tend to eliminate some competition.

When the combined pumped storage and Summer Station complex begins full

cperation, the biological system will again become unbalanced and will

have to adjust to the combined effects of thermal effluents, a continual

input of biota from the Parr Reservoir, and water level fluctuations.
At this point, organisms whose basic life requirements are most similar
to that provided by the new environment will begin to dominate either in

numbers or by weight until the system again becomes stable.

Az discussed in Impact of Thermal Discharges, it seems likely that certain
zones within Lake Monticello will have temperatures which are compatible
with the life cycle temperature requirements of typical warm water fishes
and therefore the evolved aquatic ecosystem in the Lake should be able to

adjust to vhermal stress.

As far as the continual input of biota from Parr Reservoir is concerned,
preliminary data indicate that approximately 50% of the reservoir will be
pumped into Lake Monticello every day. Due to the large flow rates through
the pump-turbines, fish screens are not practical on the pumped storage
intake structure because the larger fish would be drawn to the screens and
crushed by the flow of water. Therefore, fish and various aquatic organisms
will be exchanged between Lake Monticello and Parr Reservoir. In his work

on the Smith Mountain Pumped Storage Reservoir, Reynolds concluded that
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movements of large masses of water through pumped storage reservoirs have

a beneficial effect on the water quality, and in turn, its biology.
Unfortunately this data has limited biologic application to Lake Monticello
since Smith Mountain Pumped Storage Reservoir does not act as a cooeling
reservoir. Raney (Ref. 15) reports that at the Muddy Run Pumped Storage
Plant, some larger fish were killed in passage by the pump turbine blades.
He also found that fish eggs, dead larvae, phytoplankton, zooplankton and
larval stages of bottom dwellers were pumped regularly into the reservoir.
Passage mortality of some larger organisms can be expected in the pumped
storage turbine to and from Lake Monticello. Although relatively little is
presently known on the effect of passing aquatic organisms through pump-
turbines, it seems reasonable to expect a continual exchange of biota between
Lake Monticello and Parr Reserveoir. It is commonly accepted by fishery
scientists that yearly fall drawdowns on artificial impoundments are
beneficial to fisheries by concentrating the total population, thus exposing
the smaller forage fishes to predation. This aids in keeping the prey
population in check and provides excellent fall growth and winter con-
ditioning of the predator species. The effects of daily water fluctuations
on the predator-prey relationships, however, are not presently known, but
information collected during the Biological Monitoring Program (discussed

in Section 2.3.6.3) will be used to evaluate relationships encountered in

Lake Monticello.

The daily fluctuations of water levels in Lake Monticello will be approx-~
imately four feet and will probably have a significant effect on the spawning

activities and associated egg and fry survival of the evolved fishery.
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2.3.6.2. Terrestrial Ecosystem

Vegetation Habitat

The proposed Station is located in an area dominated by pine plantations.
Historically, this region was cleared of its native vegetation to allow

the production of cotton on the uplands and corn and grain in the lowlands.

The area suffered greatly with the advent of the boll weevil and during the

depression years farmers largely abandoned the area.

In the early 1930's the Civilian Conservation Corps and the Works Progress
Administration programs provided the manpower and the means to plant badly
eroded areas with pines. The dominant pine species is loblolly pine and

is found primarily on the slopes and uplands. Other associated upland
species include white oak, red oak and hickory. Very little understory
vegetation is present because of the shading effect of the deciduous trees.
The pines provide some protection; however, they produce very little food

for deer and other wildlife species.

The bottomlands are typically inhabited by cottonwood, sweetgum,
nuttal oak, willow oak and white ash. Honeysuckle and greenbriar are
important gound cover species. Bottomlands vegetation provides necessary
‘ nesting, roosting, shelter and frod for many wildlife species. The honey-
suckle, found almost exclusively in the lowlands, provides the primary food
source for the deer population. According to South Carolina Game Biologists,
. the lush growth and nutrient value of honeysuckle has a direct influence on
the excellent growth rates and physical conditica of the deer. Acorns
provide another major source of food for wildlife. Smartweed, an excellent

. waterfowl food, is also gquite abundant in the bottomland.
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Because of the area's waterfowl potential, the South Carolina Wildlife
Resources Department, in cooperation with the U, S. Forest Service, has
developed a "Waterfowl Management Plan for the Broad River Composite."
The objective of the program is to meet the increasing public demand
for waterfowl hunting and viewing by restoring waterfowl resources in
the area. The management plan report lists the "built-in" features of
the area:

1. natural ponds and ox bows

2. open fields which can be utilized for game food production

3. greentree reservoir sites

4., sultable private lands already under Cooperative Agreement

5. hydro-electric reservoirs

6. a native wood duck population

7. wsuitable habitat in the Tyger and Enoree bottoms for future

additional development.

The principal methods for attracting and holding waterfowl are:
1. planting food patches
2. flooding certain areas during the fall with the aid of
control dams

3. providing several ‘''refuge-type" resting and feeding areas.

Many of these practices have already been initiated on both private

and public lands along the river.

The general geographic boundary of the program is a five~to-ten-mile-~
wide band bisected by the Broad River extending from the City of Lock-

hart south to the City of Dawkins. One major development of this
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habitat area on Terrible Creek and development is expected soon.

SCE&G has made contact with the U. 8. Forest Service concerning the
possible effects of the project on this development. Further dis-

cussions will be held as project plans are solidified.

The creation of Lake Monticello will involve the flooding of more pines
than hardwoods and will result in the removal of about 7,000 acres of
rather poor wildlife habitat. The removal of this poor habitat is not

considered to be significant in its impact on wildlife in the area.

The decrease of waterfowl populations along the river in recent years
has been attributed to the decline of the agricultural practices in the
bottomlands. Although there are a few small farms, they do not supply
grain food for the migrant flights. Experience has shown that large
impoundments usually attract waterfowl during their spring and fall
migrations. A waterfowl habitat improvement plan will be carried out
around both reservoirs as part of the total Land Management Plan.
Standard techniques will be utilized to provide food and additional
nesting areas. This plan in all probability would be considered a
significant contribution to the Broad River Waterfowl Plan. These

areas are also compatible with good fish management procedures.

A review of the available information on the resident terrestrial
wildiife indicates that no known unique or endangered species are

present in this area.
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2.3.6.3 Ecological Studies

To define the present characteristics of the project, an integrated

program of study and evaluation involving a number of specific environ-

mental monitoring and land management projects has been undertaken.
The purpose of the monitoring programe is twofold: first, to establish
baseline inventories and basic site characteristics and, second, to
monitor these baseline inventories during construction and operation of
the Summer Station in order to detect, and take corrective measures

against, any unanticipated developments. The Land Management Program

will make use of much of the data collected to insure that any adverse

effects of construction and operation are minimized and that the natural

environment is preserved and enhanced as much as practicable.

The environmental monitoring programs are discussed below and include:
1. Radiological Monitoring Program.
2. Meteorclogical Monitoring Program.
3. Biological Monitoring Program.

4. Hydrologic Monitoring Program.

These are followed by a discussion of the Land Management Program.

Radiological Monitoring Program - This program is designed to:

l. Determine the natural level of background radiation
before Summer Station operation, agalnst which all
subsequent radiological data will be compared.

2. Verify the adequacy of Summer Station control of

radioactive material.
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Meteorological data will be evaluated together with demographic, hydro-

. logic and topegraphic data to provide the necessary information for a

determination of specific sampling sites.

Samples that will be collected and anaiyzed include surface water, fish
‘ and other aquatic biota, bottom sediments, airborne particulate, spring
and well water, rainwater, crops and vegetation, milk, eggs and edible
portions of poultry and wildlife. Integrated radiation doses from
. noble gases and natural background radiation will also be measured.
The planned sampling program is summarized in Table 10. It may be
modified as additional information becomes available concerning radio-

nuclides released, concentration factors, and critical pathways to man.

Surface water will be collected monthly from Lake Monticelle, Parr
Reservoir ard the Broad River above and below Parr Reservoir. A drinking
. water sarple will be collected from the Columbia Water Works. These
sampler will be analyzed for gross beta and tritium. If gross beta
exceecs 10 pCi/liter, the sample will be analyzed by gamma spectroscopy.
Aquatic blota, including fish, will be collected semi~annually in the
same general locations as water samples, except the Columbia Water Works.
These samples will be analyzed by gamma spectroscopy. Fish samples 111l

also be analyzed for total radiostrontium and radiocesium.

It is known that aquatic organisms have the ability, either themselves

or by means of their ingestion of other organisms, to concentrate certain

stable elements, inorganic compounds, and radionuclides above the ambient
. concentrations in a fresh water environment. It can therefore be anti-

cipated that a critical pathway eventually leading to man could exist

. through human coi.sumption of edible fish from Lake Monticello, Parr
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TABLE 1v

ENVIRONMENTAL RADIATION MONITORING PROGRAM

Environmental
Media

Description of
Sampling Site(s)

Analysis and Frequency

Surface Water

Ut B W B
.

Broad River near Blair (above Summer Station)
Broad River at Richtex (below Summer Station)
Broad River at the Coclumbia Water Works

Lake Monticello (near plant outfall)

Parr Reservoir

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

Aquatic Biota

e B
y & w

Broad River at Blair
Broad River at Richtex
Lake Monticello

Parr Reservoir

Gamma isotopic analysis and
Sr activity semi~annually.
Cs activity semi-annually.

Bottom Sediment

Same as for Aquatic Biota

Gamma isotopic analysis and
Sr-90 semi-annually.

Air Inhalation 1. Nearby schoels Gross beta weekly.
(low volume) 2. East Gamma isotopic analysis if gross beta
a. Site boundary exceeds 1 pCi/m3,
b. Approximately 5 miles from release point I-131" monthly on charcoal cartridges.
¢. Winansboro
3. West
a. Approximately 5 miles from release point
b. Newberry
4, Columbia
5. Summer Station
(high volume) Intermittent As need indicates,
Air Immersion Dose 1, North, East, South and West at site boundary Integrated radiation dose - TLD badges
(Radiation) 2. At all low volume sampling iocations exchanged quarterly.

* To begin three months before reactor start-up.



TABLE 10 (cont.)

ENVIRONMENTAL RADIATIOR MONITORING PROGRAM

EnviroﬁﬁentaI' Description of
Media Sampling Site(s) Analysis and Frequency
Ground Water 1. From wells and springs selected from Gross beta annually.,
measurements of ground water conditions Gamma scans if gross beta exceeds
after filling of Lake Monticello. 10 pCi/fliter
2. One well west of Broad River
Rainwater At several low volume sampling locations Tritium monthly.
Crops and From farms within 15 miles of site Samples will be collected seasonally
Vegetation or at the time of harvest for gamma

isotopic analysis, Sr-89 and Sr-90.

Milk l. East - There are no dairy herds in this I1-131* monthly.
‘irection so a cow from a nearbv farm will Sr-89, Sr-%90 and total radiocesium
be selected. on quarterly composites,

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,

Animal 1. Rabbit - Within the exclusion area Meat and egg samples for Cs-137
2. Poultry Products - From Newberry County semi-annually.
within 5-15 miles. Bone and egg samples for Sr-90

semi-annually.

Soil Same as Crops and Vegetation S8r-90, Cs-137 and Cs-134 annually.
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