SouTH CAROLINA ELECTRIC & GAS COMPANY

FRICE BOX 764
. COLUMBIA, SOUTH CARDLINA 20202

BEWS I

May 16, 1972

»

Mr. R. C. DeYoung

Assistant Director for Pressurized Water Reactors
Directorate of Licensing

United States Atomic Energy Commission

Washington, D. C. 20545

RE: Virgil €. Summer Nuclear Station
Docket No. 50~395

. Dear Mr. DeYoung:

In response to your letter of May 2, 197Z, we are submitting the
attached answers to your questions. As you requested, forty-five

(45) copies of the answers are submitted.

. If you have any further questions, please do not hesitate to call

us.

Verv truly vours,

E. H., Crews, Jr.
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. Question No. 17: How often is the containment purged? Is it filtered prior
to release? Are iodine absorbers provided? What decon-~
tamination factor is expected?

Answer: a. The reactor building is expected to be purged once per year,
prior to refueling.
. b. The reactor building purge exhaust is filtered through
roughing, HEPA, and charcoal filters prior to release.
¢. lodines will be removed by the charcoal filters.
d., The charcoal filter efficiency for removal of iodines is
expected to be 99%Z. (DF = 100).

Question No. 18: 1Is there a continuous air cleanup for iodine in the containment?
If so, what volume per unit time is circulated through it? What
decontamination factor is expected? At what concentration will
purging be infitiated?

Answer: a. Yes, operated only prior to entry inte reactor building.

b. There w be two 12,000 cfm units.
¢. Charcoz. filter efficiency for iodines is expected to be
. 99% (BF = 100).

d. Purging will begin at a maximum of 7 x MPC for 1-131 for the
design basis reactor coolant leakage (40 1b/day with 1% failed
fuel).

Question No. 19: Give the total expected continuous let down rate {1b/hr).
. a. What fraction is returned through the demineralizer to the

primary system? What is the expected demineralizer
efficiency for removal of principal isotopes?
b. What fraction of this goes to boron control system? How
is this treated, demineralization, evaporation, filtration?
¢. 1Is there a separate cation demineralizer to control
. Li and Cs?

Answer: The normal letdown flow rate is 60 gpm. (maximum is 120 gpm)
a. Fssentially, all of the letdown is demineralized and returned
to the primary system. Following are the mixed bed demineralizer
decontamination factors:
Noble pases, Cs 134, 136, 137, Y 90, 91 and Mo 99 ....ec0. 1.0
All other isotopes including corrosion products ........... 10.0
b. The letdown goes through a mixed bed demineralizer,
then through the Boron Thermal Regeneration System
{on load follow, approximately 10%), then through the
Boron Recycle System on demand (approximately 2.4Y of
total letdown). The mixed bed demineralizer is common
to the letdown streams; the Boron Thermal Regeneration
System has thermal regeneration demineralizers for re-
moval and resubmittal of boron (no credit for fission
product removal is taken). The Boron Recycle System is
describéed in answer to guestion Z2i.




¢. There is a separate cation bed demineralizer intended to control
the lithium and cesium concentration of the Reactor Coolant,

Question No. 20: What fraction of the noble gases and iodines are stripped
from that portion of the let down stream which is demineralized
to the primary return system? How are these gases collected?
. What decay do they receive prior to release?

Answer: The DF for iodine in the mixed bed demineralizer is that at least
10 as previously shown in the answer to 19a. However, the let-
down must pass through the vclume control tank where noble gases
are stripped from the liquid and remain in the tank's gaseous
environment, Stripping fractions for the noble gases are as
follows:

Isotope Stripping Fraction
Kr 85 2.3 x 107°
Kr 85m 2.7 x 10-1
. Kr 87 6.0 x 10-1
Kr 88 4.3 x 10-1
Xe 133 1.6 x 10-2
. Xe 133m 3.7 x 10~2
Xe 135 1.8 x 10-1
Xe 135m 8.0 x 10~1

‘I' Xe 138 1.0

Removal of the gaseous fission products from the volume control
tank is accomplished through a remotely operated vent valve
which discharges to the gaseour waste processing system.

Decay time for stripped gases is a minimum of 90 days.

Question No, 21: What fraction of the noble gases and iodines are stripped
from that portion of the letdown stream which is sent to
boron control system? How are these gases collected?

What decay do they receive prior to release?

Answer: There are two Boron control systems, the Boron Recycle System and

the Boron Thermal Regeneration System., In either syvstem the TF
. for iodine in the mixed bed demineralizer ig at least 10 as
previously shown iv the answer to 19a. Depending on the particular

system chosen, noble gases and additional iodines may be stripped

in the volume control tank (as discussed in the answer to question 20),




the recycle evaporator, and the recycle evaporator condensate

demineralizer. All stripped gases are processed by the gaseous
. waste processing system where they receive a minimum 90 day
holdup.

Question No. 22: Are releases from the decay tanks passed through a charcoal
absorber? What decontamination factor is expected?

. Answer: a, All gases released from the waste gas decay tanks will be
made through charcoal and HEPA filters in the Auxiliary
Building Ventilation Exhaust system.
b. Expected DF of the charcoal filter for iodines is 100.

Question No. 23: How frequently is the system shut down and degassed? row
many volumes of the primary coolant system are degassed
in this way each year? What fraction of the gases present are
removed? What fraction of other principal nuclides are
removed, and by what means? What decay time is provided?

Angwer: The system can be degassed at periods of cold shutdown and during
reactor refueling, At each of these shutdowns, one reactor
. coolant volume is degassed. During degassing essentially 100%
of the gases that have collected in equipment are removed to the
gaseous waste processing system. The gases are collected and
stored in waste gas decay tanks for a wminimum of ninety (90) days.
No credit is taken for the removal of other nuclides.

uestion No. 24: Are there any other methods of degassing (i.e., through
y
pressurizer, etc.)? 1If so describe.

Answer: There are no other methods of degassing.

Question No. 25: If gas is removed through the pressurizer or by other means,
. how is it treated?

Answer: Doe

o

s not apply.

Question No. 26: What is the expected leak rate of primary coolant to the
secondary system (1b/hr)?

Answer: The expected primary to secondary leak rate is 20 gpd, £2.3 1b/hr.

Question No, 27: What is the normal rate of steam generator blowdown? Where
are the gases from the blowdown vent discharged? Are there
charcoal absorbers on the blowdown tank vent? If so, what
decontamination factor is expected?

‘ Answer: a. Blowdown will be intermittent. An average value based on
continuous blowdown is 0.5 gpm.
b, The blowdown flash tank is vented to the main condensers.
The exhaust of the condenser vacuum pumps is vented through the
auxiliarv building ventilation system.
¢. The auxiliary building ventilation syvstem has roughing, HEPA
. and charcoal filrers.

1
i




Question No. 28:

Answer:

A

d.

Question No. 29:

Answer:

Question No.

Question No.

30:

a.

31:

Lnswer:

@

Expected DF  of the charcoal filter for iodines is 100.

What is the expected leak rate of steam to the turbine
building? What is the ventilation air flow through the
turbine building (CFM)? Where is it discharged? 1s the
air filtered or treated before discharge? If so, provide
expected performance.

During normal operation, it is expected that there will be
about 1 gpm (equivalent) steam leakage. About 0.1 gpm of
this will be inside the turbine building.

Maximum turbine building ventilation rate iz 1.4 x 1.06 cfm.
Expected average operating rate is 1.0 x 107 cfm.

Discharge is through ventilators on the roof of the turbine
building.

This air Is not filtered or treated prior to release.

Wwhat is the flow rate of gaseous effluent from the main
condenser ejector? What treatment is provided? Where
is it released?

The gaseous effluent from the main condenser is evacuated by
vacuum pumps rather than steam ejectors. The expected dis~
charge rate is 40 scfm.

These pases are routed through roughing, HEPA and charcoal
filters prior to release.

Release is through the auxiliary building ventilation system
and filters and discharge from the plant vent.

What is the origin of the steam used in the gland seals

(i.e., is it primary steam, condensate, or demineralized
water from a separate source, etc)? How is th. effluent
steam from the gland seals treated and disposed of?

Gland seal steam is main steam during normal operation.
During cold start-up, gland steam is furnished frowm an
auxiliary boiler.

Steam coming from the gland seals is condensed in the steam
packing exhauster and is drained to the condenser hotwell.
Of f-gas from the glaod steam condenser is vented to the at-
mosphere.

What is the expected leak rate of primary ceoolant to the
auxiliary building? What is the ventilation air flow through
the auxiliarv building (CFM)? Where is it discharged? 1Is
the air filtered or otherwise treated before discharged? If
so pruvide expected performance.

The expected leak rate of primarv coolant to the auxiliary
building is approximately 20 gallong per dav.
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a,

High Level Wastes
Source of Release Rate Concentration Before
Liquid Wastes Average (gal/day) Processing (uCi/cc)
Reactor Coolant* 112 2.5 x 10
Non-Recycleable 1
Renctor Coolant 19 2.3 x 10
1. The number and capacity of all collector taaks for all
wastes is presented in Table 11.1-1 of the PSAR. They
are:
Liquid Waete Collection Tanks Quantity Volume (gal)
Reactor Ceolant Drain 1 350
Laundry and Hot Shower 1 10,000
Chemical Drain 1 600
Floor Drain 1 10,000
Waste Holdup 1 10,000

2. It is planned to recycle as much of this waste as is
practicai, with the exception that some discharge of
primary coolant may be necessary for the control of
tritium concentrations in the plant (to 1.5 uc/cc in
the primary coolant system or 1.0 uc/ce at refueling).

3., These liquids pass through either the Waste Processing
System or the Borom Recycle System before being released.
These systems provide an evaporator-demineralizer combi-
nation processing for a process DF of 7200.

4., The sverage decay time for liquids removed from the primary
coolant system prior to discharge is estimated to be 15 days.

5. Resins will be stored and shipped off-site in approved
containers or shielded truck mounted cask. Evaporator bot-
toms or concentrated boric acid will be reused when possible
or solidified and drummed for off-site shipment wheu not.

An estimate of the volumes and curies penerated per day is
not available.

b. "Dirty" Wastes
Source of Release Rate Concentration Before
*iquid Vastes Average (gal/day) Procesging (uCi/cc)
|
Lab Eaquipment Rinses 44 16 "

Mav be

Non-Reactor Grade
Leaks 36 10

processed through Boron Recvcle Svstem or Waste Processing System,



1. See answer to a.l.

It is planned to recycle as much of this waste as is
practical. Factors controlling this are tritium build-
up, pH, chloride and flucride content.

L g

3. These liquids are processed in the liquid Waste Proces-
sing Sys:em before being released. They pass through
the waste evaporater and a demineralizer. A process DF
of 7200 may be taken over both pieces of equipment,

4, Average decay time prior to discharge is estimated to be
15 days.

5. See answer to a.b.

c. Laundry, Decontamination and Wash-Down Wastes

Source of Release Rate Concentration Before
Liquid Wastes  Average (gal/day) Processing (uCi/cc)
Decontamination ik

Water 41 L0
Laundry and Hot ")

Shower 329 10
l. See answer to a.l.
2. None of this water is recycled.

3, Normally these wastes are filtcred and checked for
activity levels before being re_eased.
Normally the activity of the flocr drain tank contents
will be well below permissible levels and following
analvsie to confirm the acceptable low level, the tank
contents are discharged without fur_ her treatment Pro~
vision 1s made to process these liquids in a demineralizer,
or the waste evaporator and demineralizer should this be-
come necessary because of an vnexpected high level of ac~
tivity. This treatment could provide a process DF of up
to 7200.
Laundry and hot shower drains normally need nmo treatment
for removal of radioactivity.

£~
-

Average decay time prior to discharge is estimated to be
15 davs.

5. See answer to a.5.
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APPENDIX C

STATUS OF PERMITS REQUIRED FROM

FEDERAL, STATE AND LOCAL AGENCIES




FERMITS AND CERTIFICATIONS

The following is a list of most of the local, state, and federal

agencies from which South Carclina Electric & Gas Company intends to

. obtain permits and certifications. Each agency is followed by a

listing of the permits which will be applied for from that agency.

. Local

1. Fairfield County Auditor's Office:

(a) Building permit for comst-uction of major structures.
State
1. South Carolina Pollution Control Authority - Water Section:
(a) Letter of Water Quality Certification.
(b) Effluent Discharge Permit.
. {(c) Sewage Disposal System Permit.
(d) Industrial Waste Permit.
2. South Carolina Pollution Control Authority - Air Section:
(a) Permit for heating boiler and diesel-generator emissions.
3. State Board of Health - Radiological Health Department:
(a) Permit for radiocactive sources used during comstruction.
' 4. Public Service Commission:
(a) Certificate of Public Convenience and Necessity for the Summer
Nuclear Station and associated transmission lines.
. 5. South Carolina Highway Department:
(a) Permits for oversize, overweight, and overlength loads.
{b) Permit for any entrance roads to state highway system.



. Federal

1. Federal Aviation Agency:

(a) Permit for any structures over 200 ft. tall.
. 2. Atomic Energy Commission:

(a) Nuclear Station Construction Permit.

(b) Nuclear Station Operating License.
6 (c¢) Nuclear Station Operating Personnel Licenses.

3. Corps of En ineers:
(a) Refuse Discharge Permit.
(b) 1Intige and Discharge Structure Permit.

(c) Drecging of river.

None of the permits and certifications listed above have been applied
for because the information required by the issuing agency is not yet
available. South Carolina Electric & Gas Company plans to file applications

as soon as possible following the development of the required information.
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§2.6.4 Environmental Enhancement and Benefits of Project
§2.6.4.1 Environmental Enhancement

§2.6.4.2 Archeological and Biological Studies

§2.6.4.3 Educational Benefits

£2.0.4.4 Taxes

1'2.6.4.5 Money Spent in the Area Due to the Project
2.7 SUMMARY AND CONCLUSIONS

5§3.0 TRANSPORTATION

8£3.1 NEW FUEL

5§3.2 IRRADIATED FUEL

3.3 SOLID RADIOACTIVE WASTE

§3.4 CONSTRUCTION MATERIALS AND EQUIPMENT

$3.5 CONCLUSIONS

$4.0 ENVIRONMENTAL EFFECTS OF TRANSMISSION LINES

§4.1 INTRODUCTION

$§4.2 TRANSMISSTION LINE SITE DATA

84.2.1 Transmission Lines in the Project Area

$4.2.1.1 Location and Description

$4.2.1.2 Population and Land Use

54.2.1.3 Wildlife

84.2.2 Summer-Pineland and Summer-Denny Terrace No. 2 Lines
$4.2.2.1 Location and Description

4.2.2.2 Population and Land Use

S6:2:.2:3 Wildlife

84.?7.3 Summer-Urquhart Line

Sh.2; 3.1 Location and Description

$4.2.3.2 Population and Land Use

84.2.3.3 Wildlife

54.3 IMPACT OF TRANSMISSION CORRIDOR ON THE ENVIRONMENT *
$4.3.1 Transmission Lines in the Project Area

§4.3.1.1 Impact on Present FPopulation and Residential Land Use
$4.3.1.2 Impact on Agriculture

54.3.1.3 Impact on Forestry

54.3.1.4 Impact on Wildlife

564.3.1.5 Impact on Aesthetics
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Summer-Pineland and Summer-Denny Terrace No. 2 Lines
Impact on Present Population and Residential Land Use
Impact on Agriculture
Impact on Forestry
Impact on Wildlife
Impact on Aesthetics

Summer~Urquhart Line
Impact on Present Population and Residential Land Use
Impact on Agriculture
Impact on Forestry
Impact on Wildlife
Impact on Aesthetics

DESTGN AND CONSTRUCTION PROCEDURES TO MINIMIZE ENVIRONMENTAL
IMPACT

CONCLUSIONS
ENVIRONMENTAL EFFECTS OF ACCIDENTS

INTRODUCTION
Class 1 through Class 5
Classes 6 and 7
Class 8
Class 9

METEOROLOGY AND POPULATION DISTRIBUTIONS
The Probability of a Location Being Affected
The Most Probable Dilution Factors
The Population Dis.ribution for the Year 2010
The Man-Relative Concentration Values

EVALUATIOR OF CLASS 2 EVENTS

Discussion of Class 2 Events

Description of Representative Class 2 Event

Discussion of Remoteness of Possibility of Volume

Contrel Tank Release

Analysis and Evaluation of Volume Control Tank Release
Assumptions
Justification for Assumptions
Doses at the Site Boundary and Total Population
Dose (Man-Rem)

EVALUATION OF CLASS 3 EVENTS
Discussion of Class 3 Events
Description of Representative Class 3 Event
Discussion of Remoteness of Possibility of a Gas Decay
Tank Release

5-1id



Analysis and Evaluation of Gas Decay Tank Release
1 Assumptions

.2 Justification for Assumptions

3 Doses at Site Boundary and Total Population
Dose (Man~Rem)

EVALUATION OF CLASS 4 EVENTS
Discussion of Class 4 Events
Analysis and Evaluation of Fuel Defects
1 Assumptions for Termination of Transients
vl Justification for Assumptions
3 Consequences

6 EVALUATION OF CLASS 5 EVENTS

6,1 Discussion of Class 5 Events

6.2 Description of Class 5 Events - Fuel Defects With Steam
Generator Tube Leakage

$5.6.3 Discussion of Remoteness of Possibility of an Off-Normal

Operational Release

§5.6.4 Analysis and Evaluation of Off-Normal Operational

Release

1 Assumptions

s Justification for Assumptions

3 Doses at Site Boundary and Total Population

Dose (Man-Rem)

85.7 EVALUATION OF CLASS 6 EVENTS
§5.7.1 Discussion of Class 6 Events
£5.7.2 Description of Class 6 Event = Refueling Accident
Inside Containment
65.7.3 Discussion of Remoteness of Possibility of a Fuel
Handling Accident Inside Containment
§5.7.4 Analysis and Evaluation of Fuel Handling Accident
Inside Containment
Assumptions
Justification for Assumptions
Doses at Site Boundary and Total Population Dose
(Man-Rem)
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EVALUATION OF CLASS 7 EVENTS
Discussion of Class 7 Events
Description of Class 7 Event - Refueling Accident
Qutside Containment
§5.8.3 Discussion of Remoteness of Possibility of a Fuel
Handling Accident Outside Containment
§5.8.4 Analysis and Evaluation of Refueling Accident
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Assumptions
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SUPPLEMENT TO THE ENVIRONMENTAL REPORT

VIRGIL C. SUMMER NUCLEAR STATION

51.0 INTRODUCTION
This supplement to the Virgil C. Summer Nuclear Station Unit No. 1 Environmental
Report, which was fi{led with the Atomic Energy Commigssion on June 30, 1971,
presents additional information {n compliance with the revisions to Appendix D

f 10 CTR 50 of September 9, 1971, with regard to implementation of the National
Environmental Policy Act of 1969, and in accordance with the Atomic Energy Com-
mission document "Scope of Applicants' Environmental Reports with respect to
Transportation, Transmission Lines, and Accidents", issued on September 1, 1971.

Specifically, this supplement provides information concerning the following:

1. Benefits and Costs of the Virgil C. Summer Nuclear Station Unit No. }
(Summer Station) and Alternatives.

2. Environmental Effects of the Transportation of Fuel Elements and of
Fackaged Radioactive Material.

3. Eonvironmental Effects of Transmission Lines.

4. Environmental Effects of Accidents.
As discussed in the Environmental Report, South Carolina Electric & Gas Company
(SCE&G) has been conducting quarterly biological sampling to establish baseline
information in the proposed project area. The results of the March 1971 and
June 1971 sampling are also included in this supplement, and are presented in
Appendices Al and Bl. South Carolina Electric & Gas Company will continue to
conduct biological samplings through the preoperational and part of the oper-

ational phases.

This supplement also amends the heat rejection information, based on the latest

81.0-1

engineering data, as contained in Sections 2.1.3.2 and 2.3.3 of the Environmental



Report as follows:

a.

Cooling water for the main and feedwater pump condensers, nuclear
equipment cooling, and other miscellaneous station cooling will be
provided by the circulating water and service water systems at a

rate of approximately 530,000 gpm.

The temperature rise across the condensers during normal full power
operation will be approximately 25° F. A total of approximately

6.6 x 10° BTU/Hr. of waste heat will be removed by Unit No. 1 cooling
water systems.

The hydraulic model studies of Monticello Reservoir are based on

heat rejection of two units with a total cooling water flow of approx-
imately 1,060,000 gpm.

Cooling water intake velocities for the nuclear station are expected

toc be on the order of one (1) fps.

Additional information on details of the site, station design and safety eval-

vation are contained in the Preliminary Safety Analysis Report for the Virgil

C. Summer Nuclear Station (AEC Docket No. 50-395).



§2.0 BENEFIT-COST ANALYSES

§2.1 GENERAL

The benefit-cost analyses require an approach outlined by the National Environ-
mental Policy Act, the Federal Court of Appeals Calvert Cliffs Decision, and

by the AEC Revised Appendix D to 10 CFR 50. In general, 'the particular economic
and technical benefits of planned action must be assessed and then weighed
against the environmental costs; alternatives must be considered which would
affect the balance of values". The decisions made by S. C. Electric & Gas Company
to supply the area's growing power needs through the proposed project have been
evaluated on the basis of economic, social, and environmental factors in the con-
text of the above general guideline. The benefit-cost analyses presented in the
following eections review this decision-making process and illustrate the balan-
cing of alternatives which were considered at each decision point to optimize the

gsocial, economic, and environmental costs and benefits.

Although the benefit-cost approach to decision-making has been utilized for many
years, especially by some government agencies, the application of this tool to the
power industry has only recently been suggested, The benefit-cost technique was
developed by economists to evaluate alternative projects in the water resources
field and in recent attempts to solve urban, health, military, and educational
problems. Under such diverse applications, it 1s understandable that no uniform
approach has emerged. Rather, a diversity o/ techniques has been employed to fit
specific decision-making problems, In view of this lack of consensus, the fole~
lowing comments are presented as a guide to the philosophy of the benefit-cost

analyses used in this supplemental report.

A basic part of most benefit-cost analyses is to evaluate "benefits" and "costs"

52.1~-1 I



in quantitative monetary terms wherever possible so that a ratio of dollar
benefit to dollar cost can be compared. Alternative: are then rated and selec-
ted on the basis of the maximum benefit to cost ratis. While this approach
affords a firm, objective basis for decision-making in some fields, it is lacking
in #.cial and environmental concerns particularly because some of the most im-
portant and relevant factors are the least amenable to qiantification in monetary

terms.

The approach used in this supplemental report is to quantily costs and benefits
wherever possible using a multidimensional format. If “doll'ars" represents a

good measure of a given cost or benefit, as in the case of capital and operating
costs for an alternative, then these costs are given dollar dimensions. In other
cases where input data is more subjective, as in the case of s’me environmental
effects, the emphasis is placed on developing ranges of values for the parameters
in the dimension that best describe the particular effect. Thus, "pounds of fish"
damaged, "acres of land" removed from a terrestrial ecosystem, and "rems per year"
dose rate are typical quantifications of environmental costs. There is no attempt
to aggregate all of these costs and benefits in common dimensions. Rather, the
costs and benefits are left in the most applicable dimension so that a rational
decision can be made without assigning subjective, and often misleadirg, monetary

values to the effects.




82.2 NEED T"OR POWEK

§2.2.1 Introduction

South Carolina Electric and Gas Company has been an important participant 4n

the social and economic development of the .rea it serves for many vears by
supplying a large portion of the energy needs of its industrial, commercial,

and residential customers. It has centributed to the general elevation of the
standard of living in the South Carolina area by providing the energy for the
production of goods and services and for the general enhancement of society
through improved health, safety, and comfort. South Carclina Electric & Gas Com-
pany recognizes its obligation to not only supply the power needs of its custom-
ers, but also to participate responsibly in the stewardship of South Carolina's

environmental resources.

The load demand on the SCE&G system is such that the company must supply both base
load generation and peak load generation. South Carclina Electric & Gas Company
is predominantly a summer peaking system, with a summer peak that nomally exceeds
the winter peak by approximately 20 percent. There are no indications that this
pattern will change in the foreseeable future, and the annual system load factor

is expected Lo remain at approximately 57 to 60 percent.

§2.2.2 Peaking Power

The annual total load duration curve projection for 1980 (Figure $2-1) indicates
that the SCE&G peak loads will occur for a relatively small number of hours during
the year, but that this peak load demand will be large at certain times during the
year. The installation of two 30 MW Internal Combustion (IC) Turbines at Williams
Station in 1972 will increase the system IC Turbine capacity to 287 MW. This,

combined with existing hydro capacity of 243 MW, will supply a total of 530 MW

o
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of peaking capacity, which is onlyv 12 percent of the 1980 forecasted peak load
of 4410 MW. A planned addition of 480 MW in two increments of 240 MW each will

increase the peaking capacity to 22 percent in 1980.

$2.2.3 Base l.oad Power
There is a definite need for peaking power; however, as load demand increases, a
large portion of the increase must be met with additional base load plants. Ther-

mal power plants provide the best method of supplying base load in the SCE&G cer~-

vice area.

Load growth information for the Virginia-Carolinas Group of the Southeastern Elec-
tric Reliability Council filed September 1, 1970, with the Federal Power Commission
shows an annual electrical load growth for the area of 9.8 percent. The projected
growth rate for the South Carolina Electric & Gas Company electric system area for
the period through 1977 is 11.3 percent. This growth reflects both an increasing
number of customers and an increasing per capita consumption of electricity. 1If
electrical load growth does in fact continue at or near the projected rate, one can

readily see the need for additional large electric generating facilities.

The South Carolina Electric & Gas Company presently has a fossil generat!ng unit
under construction (A. M. Williams Station) near Charleston, South Carolina, sche-
duled to go into operation in May, 1973, and will purchase 140 MW from the CP&L

Company's Sutton No. 3 Unit until May 1, 1977.

The above capacity additions will increase the South Carolina Electric & Gas Com-
pany's available capacity to 3196 MW in 1975. TPeak system load in 1975 is fore-
casted to be 2711 MW, resulting in system reserve of 485 MW, or 17.9 percent of the

system peak. Without additional capacity in 1976, the system reserve that year



is projected to decrease to about 6.4 percent. Thus, the addition of capacity

in 1976 is necessary in order to increase the system reserve. The additional
planned peaking capacity of about 240 MW, will bring the system capacity to 3436
MJ. 1Im 1977 the projected peak load is 3335 MW. Without a large capacity addi-
tion, the system reserve would then be only about 3 percent. Based on the above
projected demands and capacities, it will be necessary to place a large base load

plant in service in 1977.

§2.2.4 SusRaty

South Carolina Electric & Gas Company has legal, economiec, and moral responsibil-
ities to furnish electricity for hom s, commercial businesses, industries, hospi-
tals, transportation, and for the public health and safety on the same demand
basis as in the past. Although the desirability of limiting power usage is being
suggested today, until aad if such a decision is made a national policy, South

Carolina Electric & Gas Company must continue to meet the electric power needs of

its customers.




2.3 BENEFITS OF ELECTRICAL POWER

The dzvelopment and provision of electrical power has been a significant factor
in the economic and social growth of the United States. The use of this impor-
tant form of energy has contributed to a standard of living for the United

States which is unparalleled in the world. Indeed, the standard of living can

be related to the per capita consumption of power; e.g., underdeveloped countries

have a lower per capita consumptive use than highly-developed countries.

South Carolina Electric & Cas Company recognizes its important role in the social
and economic development of the area which it serves. Py the provision of low
cost electrical energy to its residential, commercial, and industrial customers,
South Carcolina Electric & Gas Company has contributed to the standard of living

of the citizens of South Carolina and helped to develop a healthy, viable economy.

The average rates for South Carolina Electric & Gas Company's customers during the
twelve month period ending November 30, 1971, are shown on Tables S52-1, along with
a breakdown of sales by customer groups. GSouth Carolina Electric & Gas Company
residential customers ranked among the highest in the nation in the use of electri-
city in 1970; however, thev paid for this electricity at a rate 9.1% below the
national average. Large commerical and industrial customers also enjoy rates which
1e

are as low ag or lower tham the national average.

The benefits of dependable, low cost power should not be underestimated. It {s a
factor in attracting new industries and keeping existing industries. WNew indus-
tries spawn new jobs and create opportunities to fill the employment and social
needs of an increasing population. Additional monies are pumped into the state
economy through an expanded tax base. Provision of low cost electrical power thus
contributes significantly to the maintenance of a healthy, progperous and viable

economy .

§2.3-1
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While the afore~mentioned benefits of low cost electrical power are related to
the economy of an area, there are many other benefits which are not so easily
identifiable in economic terms. Eccnomic growth is associated with many other
changes in a society. Life styles usually change with economic opportunities.
Educational opportunities increase. Services are better. Health care improves.
Certain work formerly accomplished by man power is accomplished by machines at
greater efficiency. Leisure time increases; cultural and recreational horizons
broaden., All these changes, resulting in a higher standard of living for society,

occur because power is available to support the process.

The availability of low cost power also provides advantages in terms of environ-
mental benefits. The waste-procuct recycling industry, which removes discarded
aluminum cans, junk autos, thros-away bottles, paper, etc., from our environment,
has a significant electric power requirement. Since this 1s a competitive indus~
try, its health depends in part on dependable low cost power; high cost power may
inhibit this industry's growth. Modern sewage treatment plants, so vital in 4m-
proving the water quality of our environment, require large amounts of energy. Air
pollution control systems, such as electrostatic precipitators, also require sub-

stantial amounts of power for operation.

The provision of low cost electrical power to meet the increasing demands of so-
ciety, however, is not without its environmental costs. As with other types of
industrial facilities, the construction and operation of a power plant causes cer-
tain effects on the environment. Concern for environmental protection has grown
in the past few years, and the continuing responsibility of power companies to
protect the environment has been emphasized, However, the responsibility on the

part of power companies to produce power has not been reduced. The demand for

§2.3=2
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$2.4 EVALUATION OF ALTERNATIVE GENERATION

§2.4.1 General

There are essentially two types of load demand: "base", where continued opera-
tion at maximum generator capacity is used to meet the minimum load demand, and
"peaking", where operation is limited to a few hours to satisfy maximum load de-
mand. Several types of generating facilities are available to meet either base
or peaking load demands, but no one type is totally suitable for both base and

peaking power generation.

South Carolina Electric & Gas Company is predominantly a summer peaking system,
with a summer peak that normally exceeds the winter peak by approximately 20 per~-
cent. There are no indications that this pattern will change in the foreseeable
future, and the annual system load factor is expected to remain at approximately

57 percent to 60 percent.

Base load power ie normally furnished by thermal generating plants, such as nuclear
or fossil fuel facilities. Section 2.5.3 of the Environmental Report includes &

discussion of alternatives of base load facilities.

Other alternatives, such as not providing the power and purchasing power, are dis-

cussed in Section 2.5 of the Environmental Report.

The amount of reserve capacity that should be provided in a system depends upon the
total system capacity, the size and condition of the individual units, and the
sharing and transfer arrangements with other utilities. The South Carolina Electric
& Gas Company was part of the CARVA pool, wiich also included the Virginia Electric
and Power Company, the Carolina Power and Light Companv, and the Duke Power Com=
pany. With the addition of three new members, the Southeastern Power Adiiinistra~

tion, the South Carolina Public Service Authority and Yadkin, Inc., the expanded

m
re
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!
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group is now called the Virginia-Carolinas Reliability Group, a member of the
newly organized Virginia-Carolinas Reliability Council. In response to the

FPC Order 383-2, load growth information for the Virginia-Carolinas Reliability
Group filed September 1, 1970, with the Federal Power Commission shows an av-

erage annual load growth for the area of 9.8%.

The growth rate of South Carolina Electric & Gas Company is greater than the
average annual growth rate of the Virginia-Carolinas Reliability Group, indica-
ting a need for increased power generation by SCE&G rather than reliance on the
Group to provide for the company's requirements. Therefore, the purchasing of

electric power cannot be considered as a real alternative.

§2.4.2 Base load and Peaking Power

Thermal base load facilities, either fossil fuel or nuclear, have many similar
features. Both produce large amounts of low cost power to give reliable capacity
to the system and both require large amounts of cooling water. Forms of cooling

presently used are once~through cooling from natiral or man-made water bodies and

cooling towers.

The South Carclina Electric & Gas Company's system peaking power demand usually
occurs during the summer and is of long duration due to the air conditioning load.
A peaking power facility should have the capability of fast, reliable starts and
reliable operation, and require low maintenance. The three forms of peaking power
in most common usage by the utility industry are IC turbines, regular hydro, and

pumped aydro.

In SCE&G's opinion the combination of thermal plants for the base load and pumped

storage hydro for peaking power built as a single complex results in maximum utili-

29 2
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zation of water resources. Also economically, the two form an attractive
combination since the water resource is used both for power production and
cooling, The combination is particularly attractive with nuclear thermal gen-
eration where power generation costs are low and capital costs are high, thus
requiring a high utilization of the plant. Based on SCE&C's experience with
conventional hydro, pumped storage hydro is expected to be the most reliable

peaking power or emergency power source available to a utility today.

o]

Figures §2-2 and S52-3 present a projected load duration curve for a peak day and
a projected peak week total load curve respectively for 1978. These figures
show the advantages of pumped hydro to maintain maximum utilization of base load
thermal plants. This utilization of stored pewer from modern base load plants
decreases the use of thermally inefficient IC turbines or older thermal plants

for peaking.

The load curves shown in Figures S$2-2 iand 8§2-3 show examples of the usage of base

load with peaking power.

By providing pumped storage hydro for peaking power, the thermal generation can

be as shown by the flattened line. VUsing this combination, the thermal genera-
tion can support the base load, while the pumped hydro can support the peaking de-
mands as thevy fluctuate up and down. Since the base thermal generation provides
the most economical generation at a high load factor and the pumped storage has
high reliability for peaking duties, the efficiency of the combination i{s increased.
From the figures, the use of off-peak thermal power for pumped storage can be

seen. The usage of base load power during off-peak hours to store water for pumped
hydro also shows the compatibility of base load with pumped storage hydro as peak~

ing power.
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ALTEINATE PEAKING CAPACITY AND COOLING FACILITIES

Plant size, MWe

Cooling capacity, MWe (Nuclear)
Estimated investment cost $/KW
Fixed charge rate

Energy costs, Mills/KWH

Annual generation, Million KWH

INVESTMENT COSTS (480 MWe Capacity)

Estimated investment, peaking capacity
Cooling capacity @ $10 / KW

Total Estimated Investment Costs

ANNUAL COSTS (480 MWe Capacity)

Fixed capital charges
Energy costs
Pumped Storage
1C Turbine
Other Peaking
Additional O & M Fossil Steam

Total Annual Costs

Excess Annual Ccsts of Alternatives

Capitalized Value of Summer-Fairfield Pumped
Storage and Cooling Rrservoir as Measured by

Excess Annual Cost of Alternatives

TABLE 52-2

Fairfield Pumped
Storage + Cooling
_Reservoir

480
1800
208
15.1%
5.20 (1)

650

$99,821,000
0 -

$99,821,000

$15,073,000

$ 3,380,000
0

0

$18,453,000

Fossil Steam

Peaking +

Cooling Towers

611
1800
180
17.078:
6.00 (2)

650

$86,400,000

18,000,000

$104,400,000

$17,829,000

0
0
,900,000

$ 3
3 1,000,000

$22,729,000

$ 4,276,000

$25,000,000

Alternate
IC Turbines +
Cooling Towers
480
1800
115
17.0787
15.0 IC Turbine (3)
6.0 System Peaking

240 i Turbine (3)
410 System Peaking

$55,200,000
18,000,000

$73,200,000

$12,501,000

0

$ 3,600,000

§ 2,460,000
B

$18,561,000

$ 108,000

$ 633,000
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in early 1972).

The consumption of large amounts of fuel for IC Turbines has previously been
mentioned; however, consideration must be given to the fact that the world's

fuel resources are becoming limited. One of the most optimistic estimates of

the amount of oil that will ultimately be produced reflects the peak to occur
about the vear 2000, resulting in a decreased production from then until near

zero production in the year 2100 (Ref. 1). Estimates have been made of the ul-
timate crude-oil production, including oil from offshore areas, which consist of
oil already produced, proved and probable reserves, and future discoveries. These
estimates of the ultimate world preduction of oil range from 1350 billion barrels
to 2100 billion barrels. Of this higher amount, the U. S. could produce about

9.5 percent, while the Middle Fast, China, and U.S.S.R. could produce about 52.3

percent (Ref. 1).

U. S. production and usage will have to be implemented by the production of oil
from other areas, such as the Middle East. With political situations in these
areas, the possibility of obtaining oil could seriously be impaired. The shortage
of oil supplies in the U. S. could strongly be influenced more by these political

gituations than by lack of world production.

The criticality of limited natural resources is not entirely clear at this time;
however, in the span of several decades these limits will become more evident. The
incorporation of pumped storage hydro into the svstem, although not immediately

noticeable, will add to the conservation of these limited natural resources.

82.4.4 Summa ry

——— el






£§2.5 ALTERNATE SITES

$2.5.1 Introduction

Section 2.5.4 of the Environmental Report described a 1967 system study of three
alternate sites near load centers for construction of base-load generating facil-
ities. Both nuclear and fossil-fuel plants were considered. To provide for rapid
expansion of system capacity to meet customer demands, it was decided to install
fossil-fuel plants at two of the sites; Bushy Park, near Charleston, and Wateree
Station, about 25 miles south of Columbia. The third site evaluated was at Parr,

about 26 miles northwest of Columbia.

Subsequent studies determined the need for both peaking and base load capacity to
meet increasing customer demands. Section S§2.4 described the alternates evaluated
to provide the types of generating capacities required. As discussed, studies
indicated that an integrated pumped storage - thermal base load power complex would
provide a reliable, economical source of generating needs. This scheme also
offered the advantage of maximum utilization of water resources for power genera-
tion and cooling requirements. Consequently, SCE&G evaluated alternate combination
pumped storage hydro - thermal base load sites with a view to maximizing generating

benefits and minimizing environmental costs.

Partly because of the requirement for topographical relief, site selection studies
centered in the hillv region north of the Columbia load center. Three alterna-
tive sites designated as Fairfield, Blair and Little River ~ Frees Creek were
considered; the site locations are shown on Figure 52-4. As illustrated, all three

sites are located on the Broad River and/or its tributaries.

§2.5.2 Economic Analysis

An economic analysis of the alternative sites in terms of peaking power and cooling
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capacity for base-load thermal generation was performed, and is presented on
Table 52-3. As indicated, the Little River - Frees Creek site was the most

attractive from an economic standpoint.

02.,3+3 Siting and Environmental Factors

—

The general siting factors and environmental costs considered by South Carolina
Electric & Gas Company that are associated with the alternate sites are listed

on Tables 52-4 and S2-5.

All of the alternate sites required the construction of dams to supply the needed
water for both cooling and generation. The general meteorological conditions at
each site were considered to be similar because of the relative locations and si-
milar topography. Also, the alternate sites were judged equal concerning geology,
their distance to the load centers and transmission proximity. Accessibility to
transportation facilities and considerations of fuel transportation problems were

also nearly equal.

The impact on air quality due to discharge of chemical and/or radiocactive effluents

would depend on the type of base-load plant selected (nuclear or fossil~fueled).

Radioactive discharges by a nuclear plant are practically negligible, while chem-

ical discharges by a fossil-fueled plant would be slight to moderate. In any case,
»

the standards of the Toderal and State regulations would be met. All sites were

judged to have adequate meteorological conditions for satisfactory diffusion.

The disturbance of the natural setting of the envircnment by ali three sites would
create an aesthetic impact. In addition the level of the natural background sounds
would be raised, although only slightly. From the standpoint of aesthetical im-

pact, the Blair project would cause the most imposing change upon the existing

g7 6.9
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TABLE 52-3

ECONOMIC EVALUATION OF ALTERNATE SITES

Fairfield
Pumped Storage

& Cooling Reservoir

Peaking Plant Size, MWe 480
Cooling Capacity, MWe 1800
Fixed Charge Rate 15.1%
Energy Costs, Mills/KWH 5.20 (3)
Annual Generation, Million KWH 650

INVESTMENT COSTS

Estimated Investment, Peaking Capacity $99,821,000
Cooling Capacity @ $10 / KW b
fotal Estimated Investment Costs $99 921,000

ANNUAL COSTS
(Based on 480 MWe Capacity)

Fixed Capital Charges $15,073,000
Energy Costs

Pumped Storage 3,338,000

Total Annual Costs $18,411,000
Fxcess Annual Costs of Alternatives -
Capitalized Value of Summer-Fairfield Pumped

Storage and Cooling Reserveir as Measured by
Annual Cost of Alternatives -

Blair Alternate
Pumped Storage
& Cooling Reservoir
550 (1)
2520
15.1%

5.20 (3)
650

$151,310,000
_€7,200,000) (4)

$144,110,000

21,761,000

Oy

3,338,000

§ 25,099,000

A

6,688,000

<y

44,291,000

Little River
Fiees Creek
Alt. Pumped Storage
& Cooling Reservoir

610 (2)
3600
15.1%

5.20 (3)

650

$139,932,000
(18,000,000) (4)

$121,932,000

$ 14,488,000
_ 3,338,000
$ 17,826,000

$ (585,000)

$ (3,874,000)



1.

4.

TABLE §2-3

NOTES

520 MWe pumped storage plus 30 MWe run of river hvdro
600 MWe pumped storage plus 10 MWe run of river hvdro
Energy costs to supply pumping load
Input energy - 60% @ $0.002 / KwH
40% €@ $0.005 / KWH

Operating and Maintenance @ $0,0004 / KWH

Note: It requires 975 million KWH of input power to the pump
hydro to generate 650 million KWH peaking power.

Credit given for additional cooling capacity of reservoir

relative to Summer-Fairfield Project,



Siting Factor
Meteorology

Topography

Geology

Reservoir
Development

Dam Development

TABLE 52-4

GENERAL SITING FACTORS OF ALTERNATE SITES

Factor Description
EFstimated suitability

Surface reiief

Rock type; probable earth-
quake intensity; signifi-
cant faulting

Upper (Acres)

Lower (Acres)

Penstocks

Lower Reservoir

Fairfield Site

Adequate

Rolling Hills

Metamorphic with granitic
intrusions; V11l MM; None

New 6800 Acre
(400,000 Acre Ft.)

Increase existing 1850
Acre Reservoir by 2550
Acres (Increase 29,000
Acre Ft.)

8 - B00 Ft. Surface Pen-

stocks

Raise existing Broad River
concrete dam 9 Ft.

BASED ON COMBINED PEAKING LOAD (PUMPED STORAGE) FACILITY & BASE LOAD (THERMAL) PLANT

Blair Site
Adequate

Rolliing Hills
& Bottom Land

Metamorphic with

granitic intrusions;

Vil MM: None

New 3300 Acre
(33,000 Acre Ft.)

New 21 *“30 Acre
(500,C Acre Fc.)

1 - 8500 Ft. Tunnel
to 8 Penstocks

2500 Ft. Long -
70 Ft. High Con~
crete Dam across
Broad River

Little River-
Frees Creek Site

Adequate

Relling Hills

Metamorphic with
granitic intru=
sions; V11 MM:
None

Same as Fairfield

New 6000 Acre
(173,000 Acre Ft.,

2 - 8000 Ft.
Tunnel to 10
Penstocks

3000 Ft. Long -
85 Ft. High
Earth Dam across
Little River
(Tributary of
Broad River)



Siting Factor

Dam Development

Lead Center

Transportation

Relative Economic

Development

TABLE S2-4 (Continued)

Factor Descr iption

Upper Reservoir

(Earth Dams)

Distance

System

Rail

Air

Relative

Costs

to Transmission

Construction

i - 180 Ft. High 5000 Ft.
Long Main Dam; 3 Saddle
Dams

Sams

Approx. 26 miles S. E.
to Columbia Airport

Moderate

Main Dam with

Caiddls Do
3 Saddle Dams

Sams

Approx. 6 miles
North

Near State Rd. 45

and I-26
Approx. 32 miles
S. E. to Columbia

Airport

High

Little River-
Frees Creek Site

Same as Fairfield

Same
Approx. 2 miles
West

Near State Rd.
215 and 1-26

Approx. 18 miles
5. E. to Columbia

Adrport

Moderate



BASEDR ON COMBINED PEAKING LOAD

Air Quality

Wildlife

Relocation of Man-
Made Facilities

Water Quality

Aquatic Biota

Human Population

GENERAL ENVIRONMENTAL FACTCORS OF ALTERNATE

Description of Effect
Discharge of Chemical
and/or Radioactive Ef-

fluents

Natural Habitat

Additional Environmental
Disruption

Temperature Increase
to Natural Water Body
{Broad River)

Change and Disruption of
Natural Conditions

Relocation

(PUMPED STORAGE)

TABLE S2-5

Moderate to Negligible

Loss of about 9400 Acres
of Habitat

6 1/2 miles R. R.;

& Bridges; 10 miles
Transmission Lines;
2 1/2 miles Route 99

Slight

Flood 8 miles Broad River:
4 miles Frees Creek

Approx. 4-8 Residences

SITES

FACILITY & BASE LOAD

(THERMAL) PLANT

Blair Site

Moderate to
Negligible

Loss of about
24,500 Acres of
Habitat

14 miles R. R.;

7 Bridges and

1 major Bridge
across Broad River

Moderate

Flood 12 niles
Enoree River; 8
miles Tyger River;
12 miles Sandy
River; 20 miles
Broad River

Approx. 75-100
Residences

Little River-

Frees Creek Site

Moderate to
Negligible

Loss of about
13,000 Acres of
Habitat

4 miles Route 215;
1400 feet Route
213; 3 Bridges

2 1/2 miles Rt. 99

Moderate

Flood 18 miles
Little River;

4 miles Frees

Creek

Approx. 100-125
Residences



Environmental Factor

Human Po

Land U

w0

5 €

Description

Aesthetics

Recreation

Agriculture

Forest

Historical &

of Effect

Cultural

Increases

level

Negligible

1

existing natural

bout

’l}‘\‘llt

Relocation of
cemeteries

LLoss

700 Acres

8700 Acres

[

y small

limited facilities
Loss of about 1400-

1500 Acres

Loss of about
23,000 Acres, in-
cluding portions
of Sumter National
Forest

Relocation of 1 -
"

2 small cemeteries

River-

Frees Creek Site

Disturbs natural
setting

Increases exi
ing natural level

1

Negligible Loss

ibout
1000-1100 Acres

Loss of

Loss of about
12,000 Acres

Relocation of
3~4 small ceme-

teries






of pine and hardwood lands. The agricultural production of 1,000 to 1,100
acres of land would be lost. The human population would be affected by the

relocation of about 100 to 125 residences, and three to four small cemeteries,

Based on present knowledge the inundation ot bottom lands at the Blair site would
represent the greatest loss to wildlife. Populations of deer and wild turkey are
well established in the bottomlands of the Enoree, Tyger, and Sandy Rivers since
a restocking program was begun in the 1950's. Based on conversations with the
South Carolina Wildlife kesources Department, hunting days for these areas are
estimated to be in the thousands. In addition, a great loss of habitat acreage
for other wildlife of the area would occur. The Blair site would flood 11,000
acres more than the Little River site and 15,000 more acres than the Fairfield

site.

The Little River and Fairfield sites are estimated to have similar populations of
animals, based on conversations with the South Carolina Wildilife Resources Depart-
ment. Accordingly, there would be less impact at the Fairfield site because about

4000 less acres will be flooded.

The species of fish present in the Enoree, Tyger, and Sandy Rivers, major tribu-
taries of the Broad River, are expected to be similar to that of the Broad River.
The major sport fish sought is expected to be catfish and centrarchids. Flooding
is known to alter the physical, and as a result, the biological characteristics of
a river. On this basis, the least desirable site from the standpoint of impact to
aquatic biota would be Blair, which would flood 52 miles of river in 4 streams.

The Little River site would flood 22 miles on 2 streams and the Fairfield site
would flood 12 miles in 2 streams. Both the Fairfield and Little River sites would

flood Frees Creek and the choice would remain between 8 miles of the Broad River



or 18 miles of the Little River. Little is known of the fish fauna present in
Little River; however, based on SCE&G studies to date, fish production in the
Broad River is relatively poor. On the basis of miles of river flooded the
Fairfield site would have a lesser impact on aquatic biota than the Little River-

Frees Creek site.

§2.5.4 Summary and Conclusions

Based on economic comparisons, the Little River-Frees Creek alternative was the
most favorable for development of a pumped storage (peaking) - thermal genera-
ting (base-load) power complex. From an environmental standpoint, development of

the Fairfield alternate appeared to cause less disruption of the natural conditions

and have a lesser impact on population, land use and terrestrial and aquatic biota.

Development of the Blair site would require a new dam across the Broad River,
causing flooding of about 24,500 acres, including portions of Sumter National For-
est and excellent bottomland wildlife habitat. The resulting impoundments in the
Broad River, Enoree River, Tyger River and Sandy Rivers would change the physical
and biological characteristics of these reaches of the rivers with accompanying
stress to existing aquatic biota. Up to 100 residential dwellings would have to be
relocated. Development of the Little River-Frees Creek alternate would require
dams across Little River and Frees Creek, flooding an estimated 13,000 acres of
predominantly forested land. Over 100 residences would have to be relocated. For
the Fairfield alternate, increazsing the size of the existing Parr Reservoir, and
the impoundment of Frees Creek (common to the Fairfield and Little River-Frees
Creek alternate) would cause a total loss of about 9400 acres of predominantly for-

ested land. Only four to eight residences, however, would require relocation.



alternate
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resented



52.6 BENEFIT-COST ANALYSIS OF SUMMER STATION AND ALTERNATIVES AT
FAIRFIELD SI1TE

82.6.1 Introduction

On the basis of site evaluation studies described in Section §2.5, the Fair-

field site was selected for development of a pumped storage-thermal electric
generating power complex to provide projected peaking and base-load needs. This
section describes the beneftis of providing power and environmental costs assccia-
ted with power production at the Fairfield site, considering the proposed Virgil
C. Summer Nuclear Station and alternatives to provide the thermal base~load capa~

city integral to the power complex.

The experience and judgmwent of South Carolina Electric and Gas and its consul-
tant, Dames and Moore, is utilized in the evaluation and quantification of these
benefits and costs, Information from referenced reports, the Baseline Biotic
Surveys noted as appendices Al and Bl, and conversations with various South Caro-

lina state agencies has been used in the preparation of this analysis.

The only viable alternative to the proposed nuclear station for providing base~-
load power is a fossil-fueled plant. Thus, nuclear and fossil-fueled generation
have been evaluated and compared in terms of economic considerations and environ-
mental costs. Because the proposed power generating complex provides an off-
stream cooling reservoir as a basic feature, consideration of alternate cooling
schemes is discussed in section $2.4. Furthermore, the radicactive waste proces-
sing system proposed for the Summer Nuclear Station incorporates the Westinghouse
Environmental Assurance System (EAS), and is considered to satisfy the criteria
of "as low as practicable". 1t is proposed that quantities of radioactive mater-

ial in the station liquid and gaseous effluents will be limited to levels that are

within the numerical guides for design objectives and limiting conditions of




operation set forth in the AEC's proposed Appendix I to 10 CFR 50 dated June 9,

1971.

$2.6.2 Economic Analysis

An important factor in the economic comparison of nuclear and fossil-fueled gen-
erating units is the cost and availability of fuels. Of equal importance is the
reliability of fuel supply. Fossil-fuels usually considered for generating

plants include natural gas, oil, and coal. Natural gas, while environmentally su-
perior to oil and coal, is in short supply and would not be available in the neces-
sary quantities regardless of its price. Unless adequate quantities of low-sulfur
oil are available, sulfur removal equipment would be required for an oil fueled

station.

0il, although presently available, would have to be obtained from distant sources.
Presently the Middle East is one of the areas in which the U. S. hopes to cbtain
0il; however, with the political situation of this area, this source is question~
able as a long term supply. Thus, with the 4istance and problems involved in
obtaining oil, the total cost of this fuel may in the long term be substantially

more than for coal.

The oil industry has expressed concern in developing sufficient petroleum reserves
to meet future demands. This, coupled with the increasing reliance on interna-
tional oil with its attendant problems, increases the risk of obtaining a reliable,
long term supply of this fuel. Thus, for this study the fossil fuel that is con-

sidered a feasible alternative to nuclear fuel is coal.

Coal is the only major fossii fuel which will not reach its peak production within

the next few decades. The most recent compilation of the prrsent information on



the world's initial coal resources was made by the USGS. 7Taking their estimate

of an initial supply of 6.9 trillion tons and assuming that the present produc-
tion rate of about 2.7 billion tons per year does not double more than three
times, one can expect that the peak in the rate of production will be reached
somet ime between 2100 and 2150. Disregarding the long time required to produce
the first 10 percent and the last 10 percent, the length of time required to
produce the middle 80 percent will be roughly the 300-year period from 2000~

2300 (Ref. 1).

It is estimated that the U. S. contains about 17 percent of the world's coal re-
sources as determined by mapping and exploration, and about 20 percent of the
world's estimated total resources. The Bureau of Mines has recently disclosed
the fact that beneath thirteen stateswest of the Mississippi River, there lies
77 percent of the country's total economically strippable coal reserves, with
Wyoming and Montana containing the majcr portion of the Western reserve of low-

sulfur coal (Ref. 2).

Although the Eastern and Midwestern fields supply 94 percent of the 600 million
ton~a-year coal production today, they contain only 17 percent of the remaining
reserve of strippable low-sulfur reserve. Due to the future shift of coal pro-
duction to the Western states, South Carolina Electric & Gas Company will face
even greater problems with the cost of transportation of these fuels into its

service area (Ref 2).

Even with the increased coal production for the next century, coal will not be

able to economically supply all the demand for the energy needs. As oil and na-

tural gas supplies diminish, coal will be called on to replace these items in cer-

tain areas. This will allow even less use of coal for energy production.




Exact quantitiee on the worid's resources of nuclear fuels are not presently
available: however, a review of fuel literature points out the fact that a

shortage of the uranium oxide ore could also exist in the next several decades.

With present nuclear plants, only a small fraction of the potential energy of the
uranium is used. With the development of the breeder reactor, the nuclear
fuel supply would be assured. Without the breeder, nuclear fuel would be de~

pleted.

The economics of the present day nuclear versus coal costs favors the nuclear
fuel. Comparative fuel costs of today show uranium in present day non-breeder
reactors is already cheaper than fossil fuel (Ref. 3). Table $2-6 shows a cost
comparison between generation by nuclear fuel and by coal at the proposed site.
The nuclear and fossil fuel costs have been escalated to the 1977 operation date.

Coal prices are based on South Carolina Electric and Gas prolection.

Considering both investment and operating costs, Table $2-6 shows that a coal-
fired station would cost $56,647,000 more than a nuclear station on a capitalized

basis.

The prediction of the escalation of fossil fuel prices are based on numerous fac-
tors. Two of the general factors are the transportation cost due to the distance
of the deposit sites from commerical demand centers and the diminishing supply of

low sulfur content fuels.

Nuclear plants can be built far from the source of the raw fuel without incurring
costs equivalent to the cost of transporting enormous quantities of fossil fuels,
because nuclear fuels are extremely compact and have long life. Large nuclear

power plants are expected to produce electricity more cheaply than fossil~fueled




TABLE 82-6

ECONOMIC ANALYSIS OF NUCLEAR VS FOSSIL FUEL GENERATION

Base Load Plants Nuclear Fossil
Plant Costs, S/KW 252.77 180.00
Annual Fixed Charge Rate, % 17 17
Heat Rate, BTU/KWH 10,300 8,800
Average lLoad Factor, % 80 80
Fuel Costs ¢/MBTU 18.4 60.8

Annuai Costs / KW

Generation Fixed Charges $ 43.17 $ 30.60
Insurance (Liability) = .40 -
Fuel 13.30 37.44
Operating & Maintenance __1.87 __1.40
$ 58.74 § 69.44
Annual saving with nuclear /KW $ 10.70 -
Capitalized value of savings $56,647,000 -

{1) Ilnsurance on buildings and associated equipment included in
generation fixed charges.




plants, even in or adjacent to areas where fossil fuels are naturally abundant

in some cases.

It is estimated that the proposed Summer Station will utilize approximately 300
tons of natural uranium per year whereas the alternative equivalent capacity coal-
fired plant would require a*->ut 5,900,000 tons of coal per year. Transportation

of uranium fuel to the site after initial fuel loading would require about 6 truck
shipments per year, while transportation of coal to the site would require an
average of about 1.6 trains per day, every day of the year. This assumes that each
train has 100 coal cars with each car containing 100 tons of coal. This coal

would require storage and transfer facilities which would occupy a large area on
the site. An even larger area would be required for an ash pond which would be
used for ash disposal. An estimated 400 acres would probabtly be required for these
facilities based on existing requirements at coal fired plants now in operation on

our system.

Because of the large amounts of ccal which must be shipped each day, there would
be greater risks associated with fuel reliability. For example, labor strikes in
the coal mining and railroad industries, which are not uncommon, would cause
stoppage in fuel supplies resulting in reduced power generation and possible cus-

tomer hardship.

82.6.2-4






Primary Impact

Heat Discharge into
Parr Reservoir at
Frees Creek Confluent

Cooling Capacity
of Water (Broad River)

Heat Discharge to
Cooling Lake (Monti-
cello Reservoir)

Mechanical, Thermal
Chemical Effects of
Entrainment on Popu-
lations of Parr
Reservoir

Effect on Biota due to

Parr Reservoir Fluctua-

tions

(1

TABLE S52-7

ENVIRONMENTAL COSTS OF ALTERNATE GENERATION AT PROPOSED SITE

1.2

3.1

3.2

4.1

4.2

5.1

Population or
Resource Affected

Primary Producers
& Consumers

Fish

Thermal Capacity

Primary Producers(l)

& Consumers

Fish (1)

Primary Ptoducers(l)
& Consumers

Fish (1

Aquatic Biota

Refers to organisms coming from Parr Reservoir
compared to organisms being returned to Parr Reservoir.

Description
of Effect

Change in Species

Diversity or
Abundance

Interference with
Migration or Spawn-
irg or Direct Death

Capacity Loss
{Downstream)

Change in Abundance

Reduced Production

Loss

Loss

Loss of Fish

Nuclear Fueled

Slight

Monthly Average
Discharge not
more than 3° F.
above unaffected
water

No Thermal Barrier
No Migratory Fish

None Lost

Decreases Maximum
120,000 1lbs/day
Slight

Max. 35,000
1bs/day

Undefined

$210,000/year

Fossil Fueled

Slight

Monthly Average
Discharge not
more than 3° F.
above unaffected
water

No Thermal Barrier
No Migratory Fish

None Lost

Decreases Maximum
80,000 1bs/day

Slight

Max. 29,000
1bs/day

Undefined

$210,000/year



Primary Impact

6. Synergistic Effects
of Chemical and
Thermal Additions &
Water Level Fluctuation
in Parr Reservoir

7. Water Quality

8. Chemical Discharge to
Water Bodies

9. Consumption of Water

7.1

8.1

9.2

TABLE S2-7

Population or

Resource Affected

Primary Producers &
Consumers
Fish

Physical

People

Water Quality -
Chemical

People

Property

Continued)

Description
of Effect

Change in Production
or Survival

Change in Production
or Survival

Increase in suspended
Solid Content

Recreation Use

Downstream Water
Quality

Diminish Domestic

Water Supply

Degradation &
Loss to Agriculture

Nuclear Fueled

Negligible

Negligible

Negligible

Applicable State
Standards will be
met

No Change in
Broad River Use

Applicable State
Standards will be
met

None

Low Flow Main-
tained Downstream
in Broad River

No Significant Ag-
ricultural Users-
Low Tlow Main-
tained in Broad
River

Fossil Fueled

Negligible

Negligible

Negligible

Applicable State
Standards will be
met

No Change in
Broad River Use

Applicable State
Standards will be
met

None

Low Flow Maintained
Downstream in
Broad River

No Significant Agri-
cultural Users - Low
Flow Maintained in
Broad River



10.

11.

12.

Primary Impact

Chemical Discharge to
Ambient Air

Chemical Contamination
of Ground Water (Ex-
cluding Salt)

Radionuclides Dis~-
charged to Water Body

10.1

111

11.2

12.1

12.2

12.3

TABLE 52-7 (Continued)

Population or
Resource Affected

Air Quality Chemical

Air Quality Odor

Prople

Plants

People - External

People - Ingestion

Primary Consumers

Description
of Effect

Pollution of Local
Ambient Air

Odor in Gaseous
Discharge or from
Effects on Water

Domestic Supply

Trees, Deep Rooted
Vegetation

Increase Over Natu-
ral Background

Increase Over Natu-
ral Background

Increase Over Natu-
ral Background with

Initiation of Concen-
tration in Food Chain

Nuclear Fueled

None

Negligible

Negligible

Negligible

Less than 0.0001
rem/yr. (indiv.)

Less than 1 man-
rem/yr. {(Popula-
tion)

0.00012 rem/yr.
(individuals)

Less than 1 man-
rem/yr. (Popula-
tion)

Higher than Humans
but so low as to
be negligible with
regard to damage

Fossil Fueled

Slight to Moderate
would meet State
Air Quality Stan-
dards

Slight

Negligible

Negligible

None

None

None

None

None






16.

17.

Primary Impact

Raising/Lowering
Ground Water Levels

Land Use

16.

i6.

17.

17.

17.

17.

17

17.

Popul ation or
Resource Affected

1

People

Plants

Agricultural

Forestry

Plants and

Animals

Recreational

Fishing

Industria:

TABLE

52-7 (Continued)

Description
of Effect

Decrease Domestic Supply
from Wells

Trees or Other Deep
Rooted Vegetation

Removal from Production

Removal from Production
Loss of Habitat

Disturbance to Parks,
Lakes, Historic Sites

Loss of Fishing Potential
due to Parr Reservoir Fluc-

tuations

Unavailable to Development

Nuclear Fueled

No Adverse Effect,
Water Table Eleva-
tion may be in-
creased

Ne Effect

700 Acres or less
than 1% of total

County Farm Land

$35,000/yr. Pro-

duction

8700 Acres or about
3Z of total County

Forest $78,000/yr.

Production

Loss of about
9400 Acres of
Pine and Hardwood
Forest

None Present

$18,000/yr.

No Effect

Fossil Fueled

No Adverse Effect,
Water Table Eleva-
tion may be in-
creased

No Effect

700 Acres or less
than 1% of total
County Farm Land
$35,000/yr. Pro=-
duction

8700 Acres or about
3%Z of total County

Forest $78,000/yr.

Production

Loss about 9400
Acres of Pine and
Hardwood Forest

None Present

$18,000/yr.

No Effect



S




Radioactive emissions will meet the criterion of "as low as
practicable", and the proposed Appendix I to 10 CFR 50. The
predicted rem doses will be very low and in the opinion of SCE&G

are not expected to have a damaging effect on aquatic organisms.

§2.6.3.3 Organisms from Parr Reservoir Entering Monticello Reservoir
Some deleterious effects on the primary producers and consumers and

on fish life can be expected on those that are pumped from Parr
Reservoir into Monticello Reservoir. Approximately 29,000 acre

feet of Parr Reservoir waters along with plankton and an unknown
proportion of fish will enter Monticello Reservoir daily. This is
approximately 7% of the volume of Monticello Reservoir. These
organisms may enter the plant cooling system or be affected by the

thermal plume in Monticello Reservoir,

If there is no dilution of the water (pumped from Parr Reservoir)
and associated organisms with those of Monticello Reservoir, then
2,350 acre feet of about 8% of the Parr Reservoir organisms will go
through the Virgil C. Summer Nuclear Station condensers daily. A
conservative estimate (over estimating the biological damage) is
that there will be a 50% dilution of incoming waters with those of

Monticello Reservoir and that 501(1) of all of these organisms will

(1)1t is unlikely that all, or even a major portion, will be killed
at the predicted AT. Studies on periphyton at the Point Beach
nuc lear site (Ref. 4) did not show any demonstrable effect on
algal growth in the vicinity of the thermal plume (a summer temp-
erature rise of 20° F. is normal for this plant). A measure
of effect on Parr Reservoir will be made during the operational
phase of the biolegical sampling program from an empirical comparison
of the abundance and species of plankters that are removed from
Parr Reservoir with those returned to the system from Monticello
Reservoir.

52,6.3-2



perish. On this basis about 2% of the total daily incoming organisms
will perish. If the remaining organisms mix with populations developing
in Monticello Reservoir to at least the extent of 50% before being
returned to Parr Reservoir, the net loss to Parr Reservoir from organisms
passing through the condenser system will be about 1%. This corresponds
to about 35,000 pounds of plankton/day lost, as a conservative measure,
based on the maximum abundance of plankton sampled in Parr Reservoir

in June, 1971, (Appendix Bl)(z) T 2 ; . 3 . ;

i ) > . For a fossil fueled plant, the loss
would be about 29,000 pounds of plankton/day, because of reduced thermal

discharge to Monticello Reservoir.

Of those primary producer and consumer populations pumped up from

’arr Reservoir that do not go through the condenser system, but are
eéxposed to waters warmed by thermal discharge, an effect on population
diversity and abundance may occur. Temperature profile maps from the
results of model studies conducted by Alden Laboratories (Ref., 5)
indicate that approximately 2/3 of the reservoir surface and depths

of 15 feet or more below the surface do not experience more than 6° F.
rise during the warmest summer conditions, based on a two-unit nuclear
station. If we consider that the incoming water and organisms mix
with 1/4 the volume of Monticello Reservoir and these in turn are
distributed about the reservoir to a depth of 15 feet, the percent

of organisms pumped from Parr Reservoir and exposed to the warmed
plume would be approximately 7%. It is likely organisms will be
distributed tc a depth of greater than 15 feet, which will reduce

(2)

Calculated on the basis of 4500 plankton/liter and weight of
plankton at 10°3 grams each,

$2.6.3-3




this figure further, This thermally affected group will be furtherx
diluted (by at least 507%) with populations within Monticello Reservoir
before being returned to Parr Reservoir, so approximately 3.5% or
about 120,000 lbs/day of the original amount will be affected. A
portion of the mixture of Monticello and Parr Reservoir populations
will return to Parr Reservoir. Fewer organisms would be affected by

fossil fueled plant operations.

At present, there is little basis for estimating the numbers of fish
that would be carried up to Monticello Reservoir and thus, the number
that would be influenced by thermal effects in the reservoir. Some

of the fish population developing in the reservoir would be expected
te be pumped down to Parr Reservoir and thus balance any loss due to
the facility operation. For this reason fish losses to Parr Reservoir

through the intermediary of Monticello Reservoir are considered slight.

§2.6.3.4 Effect of Water Level Fluctuations in Parr Reservoir

The effect on aquatic biota as a result of daily water fluctuations

on Parr Reservoir will probably be the most severe of all factors
considered. The water fluctuations will cause periodic draining of

the shallow area and reduction of the spawning area. These fluctuations
are not the result of the nuclear station operations, but are due to

the pumped storage operations, which are independent of the nuclear
operations. These effects are discussed herein in the spirit of
providing complete information regarding the impact of total project
operations. A conservative approach has been taken, and the resulting

environmental costs have been included in this analysis.



The present size of Parr Reservoir is estimated at 1,850 surface
acres, It will be enlarged by an additional 2,550 surface acres

when Parr Dam is raised approximately 9 feet.

There is as yet insufficient information for accurate assessment of
population and standing crop sizes; however, Parr Reservoir does

not appear to be a very productive body of water based on biological
surveys performed and conversations with local fisheries biologist
and fishermen. Because of high turbidity of the reservoir, the
euphotic zone is severly reduced. Benthic organisms are not abundant,
A productivity of fish on the order of 75 pounds per acre per year
is considered conservatively high. These fish have been valued at
2n average of $1.50 per pound taking .nto account information on
fish values established by the Southern Division of the American
Fisheries Society (Ref. 6). On this basis, present annual value

of fish in Parr Reservoir is estimated at about $210, 000.

Observations made during quarterly biological surveys revealed a
paucity of fishermen. No more than 10 fisherman were seen in any

one day., This may be due partly to poor access to the reservoir

shore and partly to relatively poor fishing. If an average of 10
people per day fish the reserveir, the total annual fisherman days
equal approximately 3,650. Bureau of Sport Fisheries and Wildlife
estimates each fisherman day is worth $4.98 (Ref. 7). Total annual
value for sport fishing, then, is about $18,000. There is little
other recreational use of the reservoir because of its shallowness and
high turbidity, muddy bottom with stumps and dead trees in most parts

of the reserveir, and poor access facilities.
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1f the total recreation and fishery is considered lost from Parr
Reservoir as a result of water level fluctuations and their effects
on aesthetics and biological productivity, the estimated annual
monetary loss would be about $230,000. A realistic estimate, while

still conservative, is a loss of 50% to 75% of the value.

The only additional environmental costs of nuclear operation would

be possible synergistic effects of heat, chemical, and radioactive
effluents added to the biological stress of water level fluctuations.
These costs would be in addition to potential losses of biota due to
thermal plume and entrainment effects. It is not believed that these
synergistic effects will be significant for either a nuclear or fossil-
fuel plant. Under the assumption that the production of young fish

in Parr Reservoir is severly curtailed by exposing potential spawning
areas, there may be some net benefit to Parr Reservoir from young

fish produced in Monticello Reservoir moving down to Parr Reservoir,.

The estimating procedures used for calculating losses of aquatic
organisms conservatively overestimate the potential loss to the Parr
Reserveir system. Partly this is to allow for effects which are
imperfectly known and partly to estimate a maximum effect. A signi~
ficant change in the biological community of Parr Reservoir in terms
of aquatic resources potentially available to people would probably
not occur from thermal discharges due to the mitigating effects of
Monticello Reservoir. The greatest impact would be from the loss

of shallow bottom area and spawning grounds due to water level

fluctuations as a result of the pumped storage operations.
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£2.,6.3.5 Effect of Water Level Fluctuations in Monticello Reservoir
Daily water level fluctuations in Monticello Reservoir will be approxi-
mately &% feet. This will have a deleterious effect on the production
of shallow water benthic organisms and on fish that may spawn in this
area, The fluctuation, however, is not so great as to eliminate

all spawning and a reduction in the production of young may actually

be beneficial in allowing fewer fish to grow to larger size,

$2.6.3.6 Chemical Effluents and Water Quality

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, and the methods to be used for their release is in the
process of being developed. For other pressurized water reactors,
sulfuric acid and caustic soda solutions are used in the water treat-
ment plant for regeneration of ion exchange resins and various clean-
ing compounds are used throughout the plant. Chromates and borates
are used at other locations in the plant. The Summer Nuclear Station
will include provisions for neutralizing, pH and chemical testing of
the chemical discharges. Chemical water handling systems will be
provided to assure that discharges meet South Carolina Pollution Con-
trol Authority standards. A sewage treatment plant will be installed
to process all domestic wastes from the Station. The treatment plant

will be designed in accordance with applicable state and local regula-

tiomns.
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The South Carolina Pollution Control Authority adopted the "Water
Classification - Standards System'" for the state of South Carclina

on September 8, 1971. Consistant with these standards, waters

whose existing quality is better than the established standard will

not be lowered in quality unless and until it has been affirmatively
demonstrated to the South Carolina Pollution Control Authority that
such change is justifiable as a result of necessary economic or social
development and will not interfere with or become injurious to any
assigned uses made to such waters. Any project or development which
could constitute a new source of pollution or an increased source of
pollution to high quality waters will be required by the South Carolina
Pollution Control Authority as part of the project design to provide
the highest and best degree of waste treatment practical under existing

technology.

South Carolina Electric & Gas Company will meet the water quality

standards adopted by the South Carolina Pollution Control Authority

for the established classes for fresh waters:

(I) Class A waters are those suitable for use as swimming waters.
Suitable also for other uses requiring waters of lesser quality,

QUALITY STANDARDS FOR CLASS A WATERS

ltems Specifications
1. Fecal coliform. Not to exceed a geometric mean of

200/100 ml nor shall more than 10%
of the total samples during any 30

day period exceed 400/100 ml.
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Items Specifications

2. Phenolic compounds. Not g1 ~ater than 1 microgram per liter,
unless caused by natural conditions

3. pH, Range between 6.0 and 8.0, except that
swamp waters may range from pH 5.0 to
pH 8.0,

4, Dissolved Oxygen, Not less than 5 mg/l, except that
swamp waters may have an average
of 4 mg/l.

(1I) Class B waters are those suitable for domestic supply after complete
treatment in accordance with requirements of the South Carolina
State Board of Health. Suitable also for propagation of fish, in-
dustrial and agricultural uses and other uses requiring water of

lesser quality.

QUALITY STANDARDS FOR CLASS B WATERS

Items Specifications

1, Fecal coliform. Not teo exceed a log mean of 1000/100 ml
based on five consecutive samples
during any 30 day period; not to
exceed 2000/100 ml in more than 20%
of the samples examined during such
period (not applicable during or
following periods of rainfall).

2. pH. Range between 6.0 and 8.5, excep.

that swamp waters may range from pH
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I1tems Specifications

3. Dissolved Oxygen. Daily average not less than 5 mg/1l
with a low of 4 mg/l, except that
swamp waters may have an average
of 4 mg/l.

4. Phenolic compounds. Not greater than 1 microgram per
liter unless caused by natural

conditions.

82.6.3.7 Consumption of Water

No diminishment of the domestic water supply of downstream users
along the Broad River will oecur. The impounded waters of the

Parr Reservoir will be regulated in order to meet the low flow volumes

of the Broad River.

The water returned to the Broad River will not be degraded in quality
due to the pumped storage operations and cooling uses; therefore, neither
agricultural nor domestic water users will be affected. There are

wo large irrigational users downstream of the site,

$2.6.3.8 Chemicals Discharged to Ambient Air
There will be essentially no chemical discharges to the ambient air as
a result of Summer Nuclear Station operations; however, chemical dis-

charges would occur due to the alternative fossil fueled plant operations.

When fossil fuels are burned, combustible elements of the fuel are

converted to gaseous products and the non-combustible elements to ash.
Typically, more than 95% of these gaseous combustion products (Oxygen,
nitrogen, water vapor, and carbon dioxide) are not presently known to

be harmful and are therefore, not significant in terms of air pollution.
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The noxious gases (oxides of sulfur, the oxides of nitrogen, and hydro-
carbons)may be harmful to humans, plants, animals, and certain inert

materials.

The sulfur oxide emissions for a hypothetical 1.6% sulfur coal will be
about 70 pounds of S0, per ton of coal burned, or about 125 tons of
sulfur oxide per day for a 900 megawatt plant, Sulfur oxide removal
equipment is assumed to be available to remove about 60% of the 80,
from the effluent, leaving 50 tons per day emission. The ground con-
centrations of S0j can be further reduced by careful plant sitings

and selection of stack height, effluent temperatures and exit velo-
cities. For a ground level release and no removal, the annual average
concentration at the site boundary (worst sector) would be 1.6 ppm,
for a conservative effective stack height of 500 feet, and under
atmospheric neutral conditions the concentration would be

reduced to .007 ppm (20 micrograms/cubic meter).

Nitrogen oxides are produced at the rate of about 20 pounds of NOy

per ton of coal. For a 900 megawatt plant, the NOx daily effluent out-
put into the atmosphere is about 70 tons per day. For no removal and

a ground level release, assuming oxides of nitrogen such as N02, this
output will yield an annual average concentration at the site boundary
(worst sector) of 1.2 ppm. Under atmospheric neutral conditions, a

500 foot effective stack height would reduce this value to .005 ppm

(15 micrograms/cubic meter).

§2.6.3-11



In an atmosphere containing unsaturated hydrocarbons (which come from
combustion of and evaporation of gasoline, kerosene and oils) the
nitrogen oxides would react with the unsaturated hydrocarbons producing

some odorous and visibility-restricting smogs.

Visible particulate emissions can be greatly reduced from stacks of

coal fired units with modern electrostatic precipitators. MNinety-nine

and five-tenths (99.5) percent removal is possible.

Proposed air quality standards for the State of Scuth Carclina are
indicated on Table $2-8. It ir anticipated that these standards

would be met if a fossil-fueled plant were constructed.

52.6.3.9 Consideration of Radiological Impacts

The Westinghouse EAS waste processing system, described in Section
2.3.7 of the Environmental Report features hold-up of gaseous wastes
except for containment purges and minor leaks and planned releases
under controled conditions. Furthermore, it features liquid waste
processing by filtration, evaporation, and ion exchange. Release
estimates are within the numerical guides for design objectives set
forth in the proposed Appendix I to 10 CFR 50 and are believed to

be as low as practicable. Dose calculations made for this system are

described in Section 2.3.7.

52.6.3.10 Fogging and Icing
The increase in the frequency of fog, both advection and steam type
fog, as a result of Monticello Reservoir were analyzed (Appendix B

of Environmental Report). The frequency increase due to advection
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type fog is an estimated 3.6% during the colder months with no estimated

change in the summer months. Increases of up to 16% were estimated for
the less significant, steam type fog. The effects of this increased
frequency of fog would be generally limited to an area over Monticello
Reservoir with only a few feet of inland penetration. This fog would
not create a risk or safety hazard to vehicles on the nearest major
roadway nearly one mile to the east of the site, No additional icing
is expected due to operation of the Summer Station or fossil-fueled

alternate,

§2.6.3.11 Raising or Lowering of the Ground Water Level

The impoundment of Monticello Reservoir will affect the existing water

table by raising the present depth to ground water over the site, There

should be no decrease in the domestic water supply from wells near the

site as a result of the proposed construction, Rather, because of the

expected higher water table, well yields may increase. The water
yield from local wells is presently low, averaging around five (5) |
gallons per minute. This is due to the low permeability of the water |
bearing rock and the relative impervious surface soils. The only

municipal use of well fields is at Jenkinsville, three miles southeast

of the site. The increased demand for water uses of this town is

expected to be low because of the forecasted negligible growth. There-

fore, the construction and the operation of the project facilities

will not affect the local ground water supplies.

$2.6.3.12 Land Use
To develop the proposed project, land will be taken out of production

which will represent an environmental cost. The total land area which
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will be acquired or controlled by South Carolina Electric & Gas Company

for purposes of both the Summer Station and pumped storage facility
amounts to about 11,000 acres., The largest land requirements are about
6800 acres to be occupied by Monticello Reservoir and about 2550 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, land reserved for recreational use and other project

elements.

land values in the area vary depending on the type of land and the
existing timber stands on the lands. Timber stands will also vary in
value depending on the species of timber and how recent the last
timber cut was made. Value of pine stands in the area may vary from
$100 to $250 per acre. Hardwood stands may vary from $100 to $200

per acre. It becomes hard to generalize on the value of hardwoods due

to the wide range in values of the various species,

The land to be occupied by reservoirs can be broken down as follows:

700 acres of cleared land and approximately 6,100 acres of predominantly
pine forest land, together forming the Monticello Reservoir area; and
about 2,550 acres of established hardwood stands surrounding the existing
Parr Reservoir. The loss of cleared land represents about 1% of the
total agricultural land in Fairfield County, the loss of forested land

is about 3% of the total forested land in Fairfield County.

Although only a very small percentage of the approximately 700 acres
of cleared land in the project area is providing any income from

agricultural products, it has been assumed that the total 700 acres
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produces income. A value of $50.00 per acre per year for agricultural

land production is assumed. This would amount to $35,000 annually.

Pine forested land to be inundated totals about 6,100 acres. A
conservatively highvalue for pine is assumed at $200 per acre per
harvesting., Assuming that pi s harvested after 20 years growth,

the pine yvield value will equal $200 per acre per harvest or $10

per acre each year considering the harvesting is being done continuously.

The value for the total 6,100 acres is $61,000 annually,

Hardwood inundated amounts to about 2,550 acres. A conservatively
high value for hardwood of $200 per acre per harvesting is assumed.
Also, assuming that hardwood is harvested after about 30 years growth,
the hardwood yield value will equal $200 per acre per harvest, or
$6.67 per year per acre considering the harvesting is being done

continuously., The value for the total 2,550 acres is $17,000.

The total value of land use production for land inundated is $113,000
annually. If this value is capitalized at 8 percent, the value of lost

production becomes about $1, 400,000,

The impact on wildlife due to loss of forested habitat for reservoir
impoundments was discussed in detail in Section 2.3.6.2 of the Environ-

mental Report.

Biological surveys in the project area (Appendices Al and Bl) indicate
45 species of birds and 10 species of mammals. The bird species of

most sport interest are the ducks, dove and quail found along the Parr
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Reservoir waterway, Presently there are no indices of abundance
available, however, surveys have not revealed high population levels.
Hunting pressure appears light, Game mammals present are gray squirrel,
cottontail rabbit and deer. These are not abundant in the area and

little evidence of hunting has been seen,

Wildlife habitat will be removed by the proposed flooding of Monticello
and Parr Reservoirs; however, this type of area is not unique in Fair-
field county, nor are there concentrations of game animals in the pro-

ject area.

The main coniferous species is the loblolly pine, Mixed forests

of deciduous trees are most abundant along water courses in the lower
areas. These are predominantly oaks, maples, hickory, dogwood and

ash species. The greatest diversity of species is near the Frees Creek

embayment.

Removal of the deciduous hardwood areas, particularly around Parr

Reservoir, will have the greatest impact on wildlife habitat,

$2.6.3.13 Aesthetics
The evaluation of an aesthetically objectional or unpleasing scene
is a difficult problem which is unquantifiable since it is subject to

diverse points-of-view depending on the tastes of individuals.

The proposed facilities will be situated in a relatively remote,
rural, and predominantly wooded and pasture area. The impact of the
proposed project on aesthetics is discussed in Section 2.4,2 of the

Environmental Report and procedures that will be taken to minimize
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visual impact are discussed in Section 2.3.6.3.

With respect to the aesthetic quality of the Summer Nuclear Station as
compared to a fossil-fueled plant, it is generally considered thac the
visual impact of the fossil-fuel plant with its high stacks, plumes and

fuel storage piles is greater than the nuclear facility,

The Summer Nuclear Station is not expected to have loud noises
associated with its operation as compared to a fossil-fuel plant with
its large storage, haul and switching facilities. It is believed that
the highest level of noise above the natural background sounds will be
during the construction phase of project; however, it would be only

temporary,
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§2.6.4 Environmental Enchancement and Benefits of Project

$2.6.4.1 Environmental Enhancement

As discussed in Section 2.3.6.3 of the Environmental Report, a Land
Management Program will be undertaken by South Carolina Electric & Gas
Company to alleviate any adverse effects of construction and to pre-
serve or enhance the natural environment of its lands to the extent
practicable, Programs of erosion control, timber management, wild-
life management, landscaping and development of recreation potential

will be undertaken.

The new Monticello Reservoir to be created will provide approximately
6,800 surface acres of water, an extensive shoreline, an area for
aquatic life and a recreation area for people. The source of organisms
in Monticello Reservoir will be from those brought up from Parr Reser-
voir, and although Monticello Reservoir will probably have a species
diversity similar to that of Parr Reservoir, it can be expected to
develop different species abundance due to the differing depth, current
flow, and temperature characteristics. A fishing area or areas totaling
about 150 to 250 surface acres will be established. Thev will be
stocked with bream and largemouth bass in cooperation with the South
Carolina Wildlife Resources Department, and an effort will be made to
keep out other species of fish considered less desirable as sport fish.
The fishing areas will be rather unique in the area, providing a differ-
ent and qualitatively better habitat for sport fish, An estimation of
the value of the fish produced in the fishing areas and Monticello

Reservoir has been made based on pounds per acre produced in other

South Carolina lakes (Ref. 8) and on dolliar values per pound established
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in a 1970 report by the Pollution Committee, Southern Division of the

American Fisheries Society. Table §2-9 gives the values reported for
three lakes in South Carolina, Althrough an average value for fish

of approximately $220/acre was arrived at for these other lakes,
information from biological studies performed to date in Parr Reser-
voir suggests a lower value is more appropriate for Monticello Re-
servoir. The former studies were based on velativ-'y clear lakes

and on poisoning in cove areas where productivity may be expected to

be greater than over the entire lake. A conservative value of 75 pounds
per acre per year worth an average of $.50 per pound has been assumed
for Monticello Reservoir., These estimates give a total production

of about 495,000 pounds per year. A 33% reduction of this amount due

to possible thermal, chemical and mechanical effects of the Summer
Nuclear Station operation has been assumed leaving about 330,000 pounds
worth about $165,000. The fishing areas will primarily have sport fish
of higher value and because of greater water clarity will probably have
a higher productivity of about 150 pounds/acre worth an average of $2.50
per pound. Using 200 acres as the size of these areas,this total fish

resource is estimated at 875,000 annually.

The best estimate available for fishing pressure is from a survey being
conducted by the South Carolina Wildlife Resources Department on eight
ma jor lakes of the State. The average number of fisherman~-days per
surface acre per year is estimated at about 3.3. This number of fisher-
man-days/acre/year is considered a reasonable estimate for fishing
pressure on the developed fishing areas. The purpose of Monticello

Reservoir is as a cooling impoundment and upper reservoir for the
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TABLE S2~-9

ESTIMATED VALUE/SURFACE ACRI
SPECIES FOUND IN LAKES WATEREE,

Lake Wateree Lake Murras Lake Greenwood Average Value

bjacre _ibjacre . \bfacxs Ib/acre ${1b $lacre
siinfish 7 & 2§ 1. 1,‘;)(‘. ‘l"".-‘“
Crappies - 7.8 3l 3.6 2.50 9.00
Large Mouth Bass 8.2 13.7 14, 2 12 2. 50 30, O

White Catfish / .4 4.0 9 1.00 9.00

Bullheads

Gizzard Shad 102.3 142.9 86.5 110.6 o 16.65
Long-Nose Gar -- .9 .4 ‘3 o g .08
Shiners L & -- | .6 01 01

Carp b3 9.3 -- 4.5 .20 .90

Suckers = e - Trace .30 -

TOTAL 193.1 221.49/acre









assume that a significant number of people will wish to visit the
center for this project; thus, it will serve as an educational

facility,

The technology represented by this project and skills required of
station personnel will enhance local interest in educational develop-
ment; as an example, SCE&G has received inquiries from local parents
in the project area requesting advice and information as to what
education their children should pursue in order to be qualified for

employment at the project.

$2.6.4.4 Taxes

The entire Summer-Fairfield Project lies within Fairfield County

in South Carolina, Only the enlargement of Parr Reservoir will
involve land in Newberry County. New industries such as
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