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Mr. R. C. DeYoung

Assistant Director for Pressurized Water Reactors
Directorate of Licensing
United States Atomic Energy Commission
Washington, D. C. 20545

RE: Virgil C. Summer Nuclear Station
Docket No. 50-395

Dear Mr. DeYoung:

In response to your letter of May 2,1972, we are submitting the
attacned answers to your questions. As you requested, forty-five
(45) copics of the answers are submitted.

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

Very truly yours,

/s/ E . 11. C r ews , J r .O
E. H. Crews, Jr.
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PRESSURIZED WATER REACTORS,

Basic Data for Source Term Calculation

Question No. 1: Operating power (MWt) at which impact is to be analyzed.

O Answer: 2904 MWth-

t

Question No. 2: Weight of U loaded (first loading and equilibrium cycle).

Answer: First Loading - 156,000 lbs. of Uranium

Equilibrium Cycle - 52,000 lbs. of Uranium, Average

Question No. 3: Isotopic ratio in fresh fuel (first loading and equilibrium
cycle).

235 238
Answer: Isotopic Ratio of U to U

Region Enrichment'

1 2.0
2 2.7
3 3.35

Equilibrium Cycle 3.35

Question No. 4: Expected percentage of leaking fuel.

Answer: 0.2%

Question No. 5: Escape rate coefficients used (or reference).

Answer: Isotope Escape Rate Coefficient (sec~ )

Noble gases 6.5 x 10~

Br, I and Cs 1.3 x 10~

Te 1.0 x 10

-9
Mo 2.0 x 10 ,

,

Sr and Ba 1.0 x 10

-12
Y, La, Ce and Pr 1.6 x 10

0 Question No. 6: Plant factor.

Answer: 80%

Question No. 7: Number of steam generators.

Answer: Three (3) per unit

O
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Question No. 8: Type of steam generators (recirculating, straight through).

Answer: Vertical Shell, U tube, recirculation type steam generators

guestion No. 9: Mass of primary coolant in system total (1b) and mass of
primary coolant in reactor (1b).

382,500 lbs.Answer: Total mass of primary coolant =

Mass of coolant in reactor vessel = 162,600 lbs. 1
'

Ouestion No. 10: Primary coolant flow rate (1b/hr).

Answer: 1.082 x 10 lb/hr

Question No. 11: Mass of steam and mass of liquid in each generator (lb).

Answer: Mass of steam in each steam generator = 8,100 lbs.
Mass of liquid in each steam generator = 97,800 lbs.

Question No. 12: Total mass of secondary coolant (1b).

6
Answer: Total (with Condensate Storage) - 5.59 x 10 lb.

Total (without Condensate Storage) - 2.26 x 10 lb.

O Question No. 13: Turbine operating conditions (temperature F, pressure psi,
flow rate, Ib/hr).

Answer: Inlet steam temperature - 535*F

Inlet steam pressure - 928 psia

O Maximum calculated flow - 12.6 x 10 lb/hr

Question No. 14: Total flow rate in the condensate demineralizer (1b/hr).

Answer: There are no condensate demineralizers this system.

Question No. 15: What is the containment volume (ft )?
6 3Answer: Total free volume in the reactor building is 1.9 x 10 ft .

Question No. 16: What is the expected leak rate of primary coolant to the
containment (Ib/hr)?

Answer: 1.67 lb/hr

O
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r^T 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.

('Nl roughing,llEPA, and charcoal filters prior to release.
b. The reactor building purge exhaust is filtered through

Nm-

c. Iodines will be removed by the charcoal filters.
d. The charcoal filter efficiency for removal of iodines is

expected to be 99%. (DF = 100).

Question No. 18: Is 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 initiated?

Answer: a. Yes, operated only prior to entry into reactor building.
b. There u be two 12,000 cfm units.

c. Charcoc_ filter efficiency for iodines is expected to be

() 99% (DF = 100),

d. Purging will begin at a maximum of 7 x MPC for I-131 for the
design basis reactor coolant leakage (40 lb/ 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?
Is there a separate cation demineralizer to controlr^g c.

(_) Li and Cs?

Answer: The normal letdown flow rate is 60 gpm. (maximum is 120 gpm)
Essentially, all of the letdown is demineralized and returneda.
to the primary system. Following are the mixed bed demineralizer
decontamination factors:

8 Nobic gases, Cs 134, 136, 137, Y 90, 91 and Mo 99 . . . . . . . . . 1.0
All other isotopes including corrosion products 10.0...........

h. The letdown goes through a mixed hed demineralizer,
then through the Boron Thermal Regeneration System
(on load follow, approximately 10%), then through the
Boron Recycle System on demand (approximately 2.4% of
total letdown). The mixed bed demineralizer is common

('T 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
described in answer to question 21.

O
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c. There is a separate cation bed demineralizer intended to controlp
(1 the lithium and cesium concentration of the Reactor Coolant.

Question No. 20: What fraction of the nobic 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?

(m 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. Ilowever, the let-

down must pass through the volume control tank where nobic 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

-5Kr 85 2.3 x 10

Kr 85m 2.7 x 10-1
A

Kr 87 6.0 x 10-1

Kr 88 4.3 x 10-1

Xe 133 1.6 x 10-2

V) Xe 133m 3.7 x 10-2

Xe 135 1.8 x 10-1

Xe 135m 8.0 x 10-1(')'' 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 gaseouc waste processing system.
Decay time for stripped gases is a minimum of 90 days.

8 Question No. 21: What fraction of the nobic gases and iodines are stripped
from that portion of the letdown stream which is sent to
boron control system? Ilow 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 system the DF(q,

,

) for iodine in the mixed bed demineralizer is at least 10 as
previously shown in 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),

i
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the recycle evaporator, and the recycle evaporator condensate
demineralizer. All stripped gases are processed by the gaseousq

Q 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? How
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?

Answer: 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%

b 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 minimum of ninety (90) days.
No credit is taken for the removal of other nuclides.

O) Question No. 24: Are there any other methods of degassing (i.e., through
b pressurizer, etc.)? If so describe.

Answer: There are no other methods of degnesing.

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

Answer: Does 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, 52.3 lb/hr.

Duestion 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?

A

C 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 nain condensers.
The exhaust of the condenser vacuum pumps is vented through the
auxiliary building ventilation system.

c. The auxiliary building ventilation system has roughing, HEPAOv and charcoal filters.

$m
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('~3 d. Expected DF of the charcoal filter for iodines is 100.
\~,I

Question No. 28: 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? Is the

air filtered or treated before discharge? If so, provide

(']
expected performance.

LJ
Answer: a. 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.

6 cfm.Maximumturbinebuildingventilationrateig1.4x10b.

9 Expected average operating rate is 1.0 x 10 cfm.

Discharge is through ventilators on the roof of the turbinec.

building.

d. This air 1s not filtered or treated prior to release.

(p,) Question No. 29: What is the flow rate of gaseous effluent from the main
condenser ejector? What treatment is provided? Where
is it released?

Answer: a. The gaseous effluent from the main condenser is evacuated by
rx vacuum pumps rather than steam ejectors. The expected dis-
!) charge rate is 40 scfm.

b. These gases are routed through roughing, HEPA and charcoal~'

filters prior to release,
Release is through the auxiliary building ventilation systemc.

and filters and discharge from the plant vent.

,r 3( ,) Question No. 30: 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?

Answer: a. Gland seal steam is main steam during normal operation.

8 During cold start-up, gland steam is furnished f roin an
auxiliary boiler.

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

o) Question No. 31: What is the expected leak rate of primary coolant to the(
auxiliary building? What is the ventilation air flow through>

the auxiliary buildion (CFM)? Where is it discharged? Is

the air filtered or otherwise treated before discharged? If

so provide expected performance,

rh The expected leak rate of primary coolant to the auxiliary
| j Answer; a.

''' building is approximately 20 gallons per day,'

n
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(~ b. Auxiliary building ventilation rate from areas of possible
\ )} leakage is 32,000 cfm. The rate from areas not expected tos

have leaks is 112,000 cfm. Fuel handling building ventilation
rate is 32,000 cfm.

c. Auxiliary building ventilation system is vented from the plant
vent.

(~} d. That portion of the auxiliary building ventilation from pos-
\- sible areas of leaks and from the fuel handling building is

sent through roughing, HEPA, and charcoal filters. The 112,000
cfm is sent through roughing and HEPA filters before discharge.

e. Charcoal filter efficiency for iodine removal is expected to be
99% (DF = 100).

t Question No. 32: Provide average gallons / day and uCi/cc for following categories
of liquid effluents. Use currently observed data in the in-
dustry where different from the SAR or Environmental Report
(indicate which is used).

a. High-level wastes (for example, primary coolant let down,
" clean" or low conductivity waste, equipment drains and;(rg,) denerated wastes);

b. " Dirty" wastes (for example, floor drain wastes, high-
conductivity wastes, aerated wastes, and laboratory
wastes);

c. Laundry, decontamination, and wash-down wastes;
(~ d. Steam generator blowdown - give average flow rate and max-
(_j} imum short-term flows and their duration:

e. Drains from turbine building.

For these wastes (a-e) provide:

(~} 1. Number of capacity of collector tanks.
(/ 2. Fraction of water to be recycled or factors controlling

decision.
3. Treatment steps - include number, capacity, and process

DF for each principal nuclide for each step. If step
is optional, state factors controlling decision.

4. Cooling time from primary loop to discharge.

8 5. How is waste concentrate (filter cake, demineralizer resin,
evaporator bottoms) handled? Give total volume or weight
and curies per day or year.

Answer: The data presented below are based on the processing system given
in Section 11 of the Preliminary Safety Analysis Report and are

7g based on operation with defects in fuel producing 0.2% of the core

() power as presented in Section 55 of the Environmental Report. Con-
sidering both normal processing and holdup times for decay the total
annual liquid discharge for these assumptions would be less than
0.4 curies excluding tritium and 481 curies tritium.

iuj
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a. High Level Wastes
(']
'w J

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

,

Reactor Coolant * 112 2.5 x 10

G
Non-Recyc1 cable i

Reactor Coolant 19 2.5 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:

8 Liquid Waste Collection Tanks Quantig V_olume (gal)

Reactor Coolant Drain 1 350

Laundry and 11ot Shower 1 10,000

Chemical Drain 1 600

Floor Drain 1 10,000p
V Waste Holdup 1 10,000

2. It is planned to recycle as much of this waste as is
practical, with the exception that some discharge of
primary coolant may be necessary for the control of

O tritium concentrations in the plant (to 1.5 uc/cc in
L

the primary coolant system or 1.0 uc/cc at refueling).

3. These liquids pass through either the Waste Processing
System or the Boron Recycle System before being released.
These systems provide an evaporator-demineralizer combi-

A nation processing for a process DF of 7200.
V

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

S. Resins will be stored and shipped off-site in approved
| containers or shicided truck mounted cask. Evaporator bot-
i toms or concentrated boric acid will be reused when possibic

or solidified and drummed for off-site shipment when not.
I An estimate of the volumes and curies generated per day is

not available.

b. " Dirty" Wastes

! Source of Release Rate Concentration Before
Liquid W9 sten Average (gal / day) Processing (uCi/cc) i

1

~1
Lab Equipment Rinses 44 10

Non-Reactor Grade ~

Leaks 36 10
,

;w
)

May be processed through Boron Recycle System or Waste Processing System.*

/O l
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( 1. See answer to a.1.

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

h 3. These liquids are processed in the liquid Waste Proces-
sing Sysrem 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

8
15 days.

5. See answer to a.5.

c. Laundry, Decontamination and Wash-Down Wastes

Source of Release Rate Concentration Before >

/7 Liquid Wastes Average (gal / day) Processing (uCi/cc)

LA
Decontamination -0

Water 41 (0

Laundry and Hot ~

Shower 329 10

1. See answer to a.1.

2. None of this water is recycled.

3. Normally these wastes are filt(red and checked forp>
A- activity levels before being released.

Normally the activity of the floc r drain tank contents
will be well below permissible levels and following
analysis to confirm the acceptable low level, the tank
contents are discharged without further treatment. Pro-
vision is made to process these liquids in a demineralizer,

8 or the waste evaporator and demineralizer should this be-
come necessary because of an unexpected high level of ac-
tivity. This treatment could provide a process DF of up
to 7200.
Laundry and hot shower drains normally need no treatment
for removal of radioactivity.

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

5. See answer to a.5.

O
\j
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[ d. Steam Generator Blowdown

Steam generator blowdown average flow rate is expected to
be 0.5 gpm with a maximum expected short term " average"
rate of 6 gpm for thirty days (based on steam gen < rator ,

solida control with a steam generator leak). As : cussed |
|,.

in Section 11.1.5 of the pSAR, steam generator tut leakage
' in conjunction with fuel clad defects is considered a fault

of moderate frequency.
\

1. In addition to a flash tank, there will be one 10,000

) gallon holdup tank ahead of a processing system and two
7200 gallon monitor tanks following the processing system.

2. It is planned to recycle treated blowdown as much as
practical when it meets quality standards for condensate

/ make-up. Blowdown not requiring treatment will be dis- f
charged. |

l

3. Treatment consists of holdup, filtration, and two stage i

(Q_) demineralization (mixed bed). Demineralizer DF is ex-
pected to be 100 for all nuclides except Mo-99 and Y-99
(DF=10) and tritium (DF=1) . Blowdown will be treated
anly when there is primary to secondary leakage carrying
letectable quantities of radionuclides. ,

|

b,O 4. Cooling time is determined by the required blowdown rate j
for solids control, tank capacities (listed) and the |
suitability of the processed blowdown for recycle, l

5. Resins from the demineralizers will be stored and shipped
.

p off-site in approved containers or shielded truck mounted
i ' cask. No estimate of quanitites is now available.

c. Turbine Building Drains

Turbine building drains are estimated to be 1500 gallons per
day (from miscellaneous condensate leaks). These wastes are

8 normally non-radioactive. In the event of a primary to sec-

ondary leakage, most leaked radionuciaaes except tritium,.
iodines and noble gases will remain in the steam generators
and will be carried in the blowdown. Those which are carried
over with the steam and leaked will normally be discharged
without treatment.

(O)
.
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Question No. 33: Dilution flow rate for liquid effluents, normal gpm and
- total gallons per year.

Answer: Liquid radioactive releases to the environment are piped to
the penstock of the Fairfield Dam where they are diluted by
thorough mixing with the water released through the dam during

O"
the generating portion of the pumped hydro cycle. Planned-

releases will only be made during the generating portion of the
cycle. The average annual flow out the penstock of the Fair-
field Dam, with half the generation capacity in operation, is

3,380 cfs (21,900cfsforeighthoursperday,g69daysper
year). Thus, normal dilution flow is 9.8 x 10 gpm and the
total dilution flow per year is 7.97 x 10{1

e
gallons. The Pre-

liminary Safety Analysis Report is being revised to note this
form of discharge.

During the pumping portion of the cycle, some of the fission
and corrosion products released to the Parr Reservoir will be
pumped up to the Monticello Reservoir. Continued operation of

d

the cycle will cause concentrations in both reservoirs to in-
crease over plant life. The theoretical maximum concentration
is the same as that concentration that would be obtained if
liquid releases were diluted by a flow equivalent to the average
flow of the Broad River. There is a 95% probability that the
monthly average flow in the Broad River will creced 910 cfs.

O
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APPENDIX C
I
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I

STATUS OF PERMITS REQUIRED FROM ,

i

FEDERAL, STATE AND LOCAL AGENCIES ;
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PERMITS AND CERTIFICATIONS I

,

1

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

,

agencies from which South Carolina Electric & Cas Company intends to ;
ir 4

|( 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 const uction of major structures.

|

State

1. South Carolina Pollution Control Authority - Water Section:

(a) Letter of Water Quality Certification.

5
(b) Effluent Discharge Permit.g

U (c) Sewage Disposal System Permit.

(d) Industrial Waste Pemit.

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 radioactive sources used during construction.
'

4. Public Service Commission:

(a) Certificate of Public Convenience and Necessity for the Summer

Nuclear Station and associated transmission lines,

p 5. South Carolina Highway Department:
[

(a) Permits for oversize, overweight, and overlength loads.;

(b) Permit for any entrance roads to state highway system.
,

J
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|

g"s 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.

(c) Nuclear Station Operating Personnel Licenses.-

U
3. Corps of Engineers:

(a) Reft se Discharge Permit.

(b) Intste and Discharge Structure Permit.

(c) Drec.ging 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
O

#''
available. South Carolina Electric & Gas Company plans to file applications

as soon as possible following the development of the required information.

O
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SUPPLEMENT TO THE ENVIRONMENTAL REPORT

VIRGIL C. SUMMER NUCLEAR STATION

S1.0 INTRODUCTION

This supplement to the Virgil C. Summer Nuclear Station Unit No. 1 Environmental

Report, which was filed with the Atomic Energy Commission on June 30, 1971,

presents additional information in compliance with the revisions to Appendix D

of 10 CFR 50 of September 9, 1971, with regard to impicmentation 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.1

(Summer Station) and Alternatives.

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

3. Environmental 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 inv

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

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

,

1
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/ Report as follows:

a. Cooling water for the main and feedwater pump condensers, nuclear

equipment cooling, and other miscellaneous station cooling will be '

g provided by the circulating water and service water systems at a jv
>
'rate of approximately 530,000 gpm.

b. The temperature rise across the condensers during normal full power

operation will be approximately 25* F. A total of approximately [

6.6 x 109 BTU /Hr. of waste heat will be removed by Unit No. I cooling
?
twater systems.

c. 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.

d. Cooling water intake velocities for the nuclear station are expected

O to be on the order of one (1) fps. f

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

uation are contained in the Preliminary Safety Analysis Report for the Virgil
F

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

|

!

O
i
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I S2.0 BENEFIT-COST ANALYSES
(_'

S2.1 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,

x!

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 6 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 sections review this decision-making process and illustrate the balan-

cing of alternatives which were considered at each decision point to optimize they _y
a

'v' social, 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 is understandable that no uniform

approach has emerged. Rather, a diversity of techniques has been employed to fit

specific decision-making problems. In view of this lack of consensus, the fo)-

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 ar.alyses is to evaluate " benefits" and " costs"

S2.1-1
g
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f''s in quantitative monetary terms wherever possible so that a ratio of dollar
V

benefit to dollar cost can be compared. Alternativer are then rated and selec- !

,

ted on the basis of the maximum benefit to cost ratin. While this approach ^

'

affords a firm, objective basis for decision-making in some fields, it is lacking

in e>cial and environmental concerns particularly becau.ie some of the most im-
,

,

portant and relevant factors are the least amenable to q'santification in monetary

"'} t e rr. i .
|d

The approach used in this supplemental report is to quantify costs and benefits

wherever possible using a multidimensional format. If " dollars" 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 d.tmensions. In other

cases where input data is more subjective, as in the case of some environmental

f-~g 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" ;

s-

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 .

i

to aggregate all of these costs and benefits in common dimensions. Rather, the !

costs and benefits are lef t in the most applicable dimension so that a rational

decision can be made without assigning subjective, and of ten misleadir.g monetary ;

values to the effects.

:
,

,

.

O
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[m S2.2 NEED FOR POWER

S2.2.1 Introduction

South Carolina Electric and Gas Company has been an important participant in !

the social and economic development of the orca it serves for many years by

supplying a large portion of the energy needs of its indur. trial, commercial, j

i

and residential customers. It has contributed to the general elevation of the j

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 Carolina 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 Carolina Electric & Gas Company !

is predominantly a summer peaking system, with a summer peak that noriually exceeds ;

i
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 i

is expected to remain at approximately 57 to 60 percent.
!

S2.2.2 Peaking Power
.

\
The annual total load duration curve projection for 1980 (Figure S2-1) indicates

that the SCE&G peak loads will occur for a relatively small number of hours during
t

the year, but that this peak load demand will be large at'certain times during theO
year. The installation of two 30 MW Internal Combustion (IC) Turbines at Williams !

t

Station in 1972 will increase the system IC Turbine capacity to 287 MW. This, ,

i

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

.
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/ )- of peaking capacity, which is only 12 percent of the 1980 forecasted peak load j
QJ r

of 4410 1M. A planned addition of 480 MW in two increments of 240 MW each will '

increase the peaking capacity to 22 percent in 1980.

(n)
.

'

V S2.2.3 Base Load 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 ser-
,

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 :

O
t i
V 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. If

electrical load growth does in f act 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 generating unit

under construction (A. M. Williams Station) near Charleston, South Carolina, sche- |

[JJ duled to go into operation in May,1973, and will purchase 140 }M from the CP&L
%.

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

g The above capacity additions will increase the South Carolina Electric & Cas Com-

\- pany's availabic capacity to 3196 MW in 1975. Peak system load in 1975 is fore-

casted to be 2711 }N, 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
7_.

k
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-;

,

j

. 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 j

planned peaking capacity of about 240 MW, will bring the system capacity to 3436
,

MW. In 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

i

projected demands and capacities, it will be necessary to place a large base load |
/ ~ plant in service in 1977. |

\s :

i

S2.2.4 Summary ;

;

South Carolina Electric & Cas Company has legal, economic, and moral responsibil-

ities to furnish electricity for homus, 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.

t
t

h

,

I

\ ,

5

5

4

.

.

!

t
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_fT S2.3 BENEFITS OF ELECTRICAL POWER

G
The development and provision of electrical power has been a significant factor

J

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 6 Cas Company recognizes its important role in the social

and economic development of the area which it serves. By the provision of low ;

cost electrical energy to its residential, commercial, and industrial customers, ,

South Carolina Electric & Gas Company has contributed to the standard of living |

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

Q The average rates for South Carolina Electric & Gas Company's customers during the

twelve month period ending November 30, 1971, are shown on Tables S2-1, along with i

i

a breakdown of sales by customer groups. South Carolina Electric & Gas Company

residential customers ranked among the highest in the nation in the use of electri-
.

city in 1970; however, they paid for this electricity at a rate 9.1% below the |

national average. Large commerical and industrial customers also enjoy rates which

are as low ac or lower than the national average. -

The benefits of dependable, low cost power should not be underestimated. It is a

f actor in attracting new industries and keeping existing industries. New 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, prosperous and viable

V !

' economy.

i
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TABLE S2-1
5

POWER SALE AND AVERAGE RATE DATA

12 Month Period Ending November 30, 1971* '

,

|

Average Rate % of Millions'

C/KWH KVH Sales KWH Sales-
|

Residential 2.01 35.0 2356
,

Commerical 1.78 23.7 1594 i

industrial .91 38.7 2609 ,

Other - Street Lighting
Other Public Authority 1.57 2.6 174

,

Total Ultimate Consumers 1.52 100.0 6733
i

,

|

,

'

|

.I

|

* This data does not reflect the effect of the rate increase effective )
December 1, 1971.

l

!

O
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y 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 casily |

identifiable in economic terms. Economic growth is associated with many other
.

g 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-

mencal benefits. The waste proc.uct recycling industry, which removes discarded

aluminum cans, junk autos, thros-away bottles, paper, etc., from our environment,

(h) has a significant electric power requirement. Since this is a competitive indus-
g
J

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 im- |

,

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 forO
I

|
!
!
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,

power continues to increase at a high rate. f

To accommodate conflicting priorities, decision-making in the production of

power must seek a balance among the competing criteria. The impact of power

generating f acilities is being greatly reduced through the continuing programs of

environmental awareness and the incorporation of technological developments.
l

|South Carolina Electric & Gas Company is committed to the implementation of new

technology and the expenditure of funds for land management programs in its ef- !

forts to reduce environmental impact and provide environmental enhancement; but !

cnvironmental costs will never be completely eliminated. On balance, however, it !
;

appears that the benefits of low cost power to meet the ever-increasing demands of ;

South Carolina Electric & Gas Company's service area outweighs the environmental ;

i

costs associated with the production of this power.
j

!

r
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, :
!

!

!
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S2.4 EVALUATION OF ALTERNATIVE GENERATIONp
U S2.4.1 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 availabic to meet either base {
,

f""x or peaking load demands, but no one type is totally suitable f or both base and !
t

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 ia the foreseeable

future, and the annual system load factor is expected to remain at approximately

57 percent to 60 percent.7-s
\ms !

Base load power is normally furnished by thermal generating plants, such as nuclear

or fossil fuel facilities. Section 2.5.3 of the Environmental Report includes a

discussion of alternatives of base load f acilities. .i

,

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

1

cussed in Section 2.5 of the Environmental Report.

(3
( ,/ The amount of reserve capacity that should be provided in a system depends upon the

i

total system capacity, the size and condition of the individual units, and the |
,

sharing and transfer arrangements with other utilities. The South Carolina Electric |

6 Gas Company was part of the CARVA pool, which also included the Virginia Electric

and Power Company, the Carolina Power and Light Company, and the Duke Power Com- t

i

pany. With the addition of three new members, the Southeastern Power Administra-
.

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

!
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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 6 Cas 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. I

:
S2.4.2 Base Load and Peaking Power

Thernal 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 natural or man-made water bodies and
,

cooling towers.
,

-i
,

The South Carolina 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 h
'

in most common usage by the utility industry are IC turbines, regular hydro, and

pumped hydro.

,

in SCE6G's opinion the combination of thermal plants for the base load and pumped
4

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

i

,

i

S2.4-2
,

. ._ _. ,_ __ .. _ _ _ _ _ _ _ . . . . . _ _ _-



zation of water resources. Also economically, the two form an attractivep)t

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 SCE6G's experience with

conventional hydro, pumped storage hydro is expected to be the most reliable i

peaking power or emergency power source availabic to a utility today.
s

.

Figures S2-2 and S2-3 present a projected load duration curve f or 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 power from modern base load plants

decreases the use of thermally inefficient IC turbines or older thermal plants

for peaking.

i(
The load curves shown in Figures S2-2 and S2-3 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. Using this combination, the thermal genera-

tion can support the base load, while the pumped hydro can support the peaking de-

mands as they 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 is 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.

O
i

!
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i

S2.4.3 Alternate' Peaking Capacity and Cooling Facilities.(
,

The proposed Fairfield project will be used as an example of the combination of

pumped storage hydro with cooling reservoir in making comparisons of alternative

- peaking capacity facilities. Alternatives to this are IC Turbines for peaking

and natural draft cooling towers for heat dissipation of the thermal plant and a

coal fired plant for peaking with cooling towers. A cost comparison of these |
\

three can be seen in Table S2-2. The net benefit of selecting Fairfield pumpe'd
|

-

'\

storage hydro and cooling reservoir instead of the alternative coal fired plant

for peaking with cooJing towers is $25,000,000. The net benefit of selecting the

Fairfield project instead of IC Turbines and cooling towers is $633,000. Both of !

these are the capitalized values of the pumped storage and cooling reservoir as i

i

measured by the excess annual cost of the alternative generation. I

r

As can be seen in Table S2-2, the total saving per year, including capacity costs, .i
'*

to be realized if pumped storage hydro is installed in lieu of fossil eteam equals
.

;
$4,276,000. On this basis, the fossil steam plant appears economically unattractive. ;

.

.

Gas turbine units can use natural gas or kerosene and have low initial cost. How- f
t

ever, fuel costs and maintenance costs are high if the units are operated for long f
!

periods of time. Other problems arise with the use of IC Turbines; extensive main- j
F

tenance is required, and they do not compare with pumped storage hydro in relia- {

bility. During emergencies, pumped storage hy'dro units can be started and brought

on line in less than 10 minutes. An IC Turbine may be brought on in 15 minutes,

but operating experience emphasizes the fact that on numerous occasions IC Tur-
,

bines develop malfunctions in starting that require the service of a mechanic. This ;

i

may consume one hour or more. IC Turbines require a large storage of fuel, the
.;

cost of which has not been included. This cost would include the installation of a ;

suitable oil tank at each location (SCE6G will have turbines located at 8 locations f
;

i

S2.4-4
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TABLE s2-2

ALTERNATE PEAKING CAPACITY AND COOLING FACILITIES

Fairfield Pumped Fossil Steam Alternate
Storage + Cooling Peaking + IC Turbines +

Reservoir Cooling Towers Cooling Towers

Plant size, MWe 480 611 480
Cooling capacity, MWe (Nuclear) 1800 1800 1800
Estimated investment cost $/KW 208 180 115
Fixed charge rate 15.1% 17.078% 17.078%
Energy costs, Mills /KWH 5.20 (1) 6.00 (2) 15.0 IC Turbine (3)

6.0 System Peaking

Annual generation, Million KWH 650 650 240 10. Turbine (3)
410 Systam Peaking

..

INVESTMENT COSTS (480 MWe Capacity)

Estimated investment, peaking capacity $99,821,000 $86,400,000 $55,200,000
Cooling capacity @ $10 / KW 0 18,000,000 18,000,000

Total Estimated Investment Costs $99,821,000 $104,400,000 $73,200,000

ANNUAL COSTS (480 MWe Capacity)

Fixed capital charges $15,073,000 $17,829,000 $12,501,000
Energy costs

Pumped Storage $ 3,380,000 0 0
IC Turbine 0 0 $ 3,600,000
Other Peaking 0 $ 3,900,000 $ 2,460,000
Additional 0 & M Fossil Steam 0 $ 1,000,000 0

Total Annual Costs $18,453,000 $22,729,000 $18,561,000

Excess Annual Costs of Alternatives - $ 4,276,000 $ 108,000

Capitalized Value of Summer-Fairfield Pumped
Storage and Cooling Reservoir as Measured by
Excess Annual Cost of Alternatives - $25,000,000 $ 633,000

.
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TABLE S2-2
I
i

NOTES i
t,

*
,

i

! 1. Energy costs to supply pumping load
;

4 ,

Input energy - 60% @ $0.002 / KW |
'

|

40% @ $0.005 / KWH

Operating and Maintenance @ $0.0004 / KW

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

2. New fossil steam energy costs based on coal @ $.608/MBTU,
e i

{ No. 6 oil @ $0.55/MBTU, average heat rate 9,500 BTU /K W , and

j operating and maintenance @ $.0006/KW.

| 3. IC Turbine energy based on oil @ $0.80 / MBTU and includes
t

i operating and maintenance expenses. System peaking based
;

on peaking with older system units and includes operating and

maintenance.
I
:

a

1

i
:

!
*

'

+

,

t

1

d

!

:

1
i

i

4

i ,

l
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in early 1972).

N-]
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

ex
( ) fuel resources are becoming limited. One of the most optimistic estimates of
%j

the amount of oil that will ultimately be produced reflects the peak to occur

about the year 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 probabic reserves, and future discoveries. These

estimates of the ultimate world production 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 East, China, and U.S.S.R. could produce about 52.3

percent (Ref. 1).
(~x,
(v/

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

situations 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 system, although not immediately

noticeable, will add to the conservation of these limited natural resources.(q)
%/

S2.4.4 Summa n

Based on the consideration discussed previously, South Carolina Electric & Gascs
I '1

LJ

S2.4-5
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4

4

concludes that the combination project of thermal base load and pumped storage9.

hydro generation can best fulfill the company's additional base and peak load

generating requirements when brought on line during the period 1976 - 1978.'
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Ie'~' S2.5 ALTERNATE SITES

( !
t

S2.5.1 Introduction i

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- 3

( i

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 S2.4 described the alternates evaluated |

to provide the types of generating capacitics required. As discussed, studies .

!

indicated that an integrated pumped storage - ther, mal base load power complex would !

O''

|

provide a reliabic, economical source of generating needs. This scheme also |
f
i

offered the advantage of maximum utilization of water resources for power genera- !
I

tion and cooling requirements. Consequently, SCE&G evaluated alternate combination ,

i
,

pumped otorage hydro - thermal base load sites with a view to maximizing generating
;

benefits and minimizing environmental costs. j

|

Partly because of the requirement for topographical relief, site selection studies !

centered in the hilly 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 32-4. As illustrated, all three j

;O :

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

S2.5.2 Economic Analysis ;

An economic analysis of the alternative sites in terms of peaking power and cooling

:

I
!
.

S2.5-1

a
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capacity for base-load thermal generation was performed, and is presented on

Table S2-3. As indicated, the Little River - Frees Creek site was the most

attractive from an economic standpoint.

b '

V S2.5.3 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 S2-4 and 52-5. (
s

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

h |Q transportation facilities and considerations of fuel transportation problems were

also nearly equal.

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

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 mcderate. In any case, t

,. +

[ the standards of the Federal and State regulations would be met. All sites were
%

judged to have adequate meteorological conditions for satisfactory dif fusion.

The disturbance of the natural setting of the environment by all three sites would

{N
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 I

A !

U
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TABLE S2-3

ECONOMIC EVALUATION OF ALTERNATE SITES _

Little River
Fairfield Blair Alternate Frees Creek
Pumped Storage Pumped Storage Alt. Pumped Storage
& Cooling Reservoir & Cooling Reservoir & Cooling Reservoir

Peaking Plant Size, FMe 480 550 (1) 610 (2)
Cooling Capacity, FMe 1800 2520 3600
Fixed Charge Rate 15.1% 15.1% 15.1%
Energy Costs, Mills /KWH 5.20 (3) 5.20 (3) 5.20 (3)
Annual Generation, Million KWH 650 650 650

,

t INVESTMENT COSTS

Estimated Investment, Peaking Capacity $99,821,000 $151,310,000 $139,9 32,000
Cooling Capacity G $10 / KW 0 (7,200,000) (4) (18,000,000) (4)

,

Total Estimated Investment Costs $99,921,000' $144,110,000 $121,932,000

ANNUAL COSTS
(Based on 480 FMe Capacity)

Fixed Capital Charges $15,073,000 $ 21,761,000 $ 14,488,000
Energy Costs

Pumped Storage 3,338,000 3,338,000 3,338,000
,

Total Annual Costs $18,411,000 $ 25,099,000 $ 17,826,000

Excess Annual Costs of Alternatives - $ 6,688,000 $ (585,000)

Capitalized Value of Summer-Fairfield Pumped
Storage and Cooling'. Reservoir as Measured by
Annual Cost of Alternatives - $ 44,291,000 $ (3,874,000)

_ _ _ _ - _ _ _ _ _ _ - - . - . - - . - _.______ .______ - . . . . - . - , - . - , _ , - ,-

.
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. TABLE S2-3 ,

t

NOTES

1. 520 We pumped storage plus 30 MWe run of river hydro

2. 600 We pumped storage plus 10 MWe run of river hydr
r

!3. Energy costs to supply pumping load

Input energy - 60% @ $0.002 / Km1
*

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.

4. Credit given for additional cooling capacity of reservoir

relative to Surmer-Fairfield Project.
,
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TABLE S2-4

GENERAL SITING FACTORS OF ALTERNATE SITES

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

Little River-
Siting Factor Factor Description Fairfield Site Blair Site Frees Creek Site

Meteorology Estimated suitability Adequate Adequate Adequate

Topography Surface relief Rolling Ilills Rolling Ilills Rolling Ilills
6 Bottom Land

Geology Rock type; probable earth- Metamorphic with granitic Metamorphic with Metamorphic with
quake intensity; signifi- intrusions; V11 MM; None granitic intrusions; granitic intru--
cant faulting V11 MM; None sions; V11 MM;

None

Reservoir
Development Upper (Acres) New 6800 Acre New 3300 Acre Same as Fairfield

(400,000 Acre Ft.) (33,000 Acre Ft.)

Lower (Acres) Increase existing 1850 New 21 '30 Acre New 6000 Acre
Acre Reservoir by 2550 (500,C ' Acre Ft.) (173,000 Acre Ft. ' ;

Acres (Increase 29,000
Acre Ft.)

Penstocks 8 - 800 Ft. Surface Pen- 1 - 8500 Ft. Tunnel 2 - 8000 Ft.
stocks to 8 Penstocks Tunnel to 10 ,

Penstocks,

Dam Development Lower Reservoir Raise existing Broad River 2500 Ft. Long - 3000 Ft. Long -

concrete dam 9 Ft. 70 Ft. High Con- 85 Ft. liigh

crete Dam across Earth Dam across
Broad River Little River

(Tributary of

Broad River)

|

{
;

i -
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\

TABLE S2-4 (Continued)

Little River-
Siting Factor Factor Description Fairfield Site Blair Site Frees Creek Site i

Dam Development Upper Reservoir 1 - 180 Ft. High 5000 Ft. Main Dam with Same as Fairfield-
(Earth Dams) Long Main Dam; 3 Saddle 3 Saddle Dams

Dams

Load Center Distance to Transmission Same Same Same
System

Transportation Rail Approx. 2 miles West Approx. 6 miles Approx. 2 miles
North West

Highway Near State Rd. 215 and Near State Rd. 45 Near State Rd.
1-26 and I-26 215 and I-26 -

Air Approx. 26 miles S. E. Approx. 32 miles Approx. 18 miles
to Columbia Airport S. E. to Columbia S. E. to Columbia

Airport Airport

Relative Economic Relative Construction Moderate High Moderate
Development Costs

,

$

i

a

,

4

4
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TABLE S2-5

GENERAL ENVIRONMENTAL FACTORS OF ALTERNATE SITES

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

Little River-
Environmental Factor Description of Effect Fairfield Site Blair Site Frees Creek Site

Air Quality Discharge of Chemical Moderate to Negligible Moderate to Moderate to
and/or Radioactive Ef- Negligible Negligible
fluents

Wildlife Natural Habitat Loss of about 9400 Acres Loss of about Loss of about
of Habitat 24,500 Acres of 13,000 Acres of

Habitat Habitat

Relocation of Man- Additional Environmental 6 1/2 miles R. R.; 14 miles R. R.; 4 miles Route 215;
Made Facilities Disruption 4 Bridges; 10 miles 7 Bridges and 1400 feet Route

.

Transmission Lines; 1 major Bridge 213; 3 Bridges
2 1/2 miles Route 99 across Broad River 2 1/2 miles Rt. 99-

Water Quality Temperature Increase Slight Moderate Moderate
to Natural Water Body
(Broad River)

Aquatic Biota Change and Disruption of Flood 8 miles Broad River; Flood 12 miles Flood'18 miles
Natural Conditions 4 miles Frees Creek Enoree River; 8 Little River;-

miles Tyger River; 4 miles Frees
12 miles Sandy Creek
River; 20 miles
Broad River

Human Population Relocation Approx. 4-8 Residences Approx. 75-100 Approx. 100-125
Residences Residences

( .-
;

|

|

|
|
|
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TABLE S2-5 (Continued)

Little River-
Environmental Factor Description of Effect Fairfield Site Blair Site Frees Creek Site

Human Population Aesthetics Disturbs natural setting Disturbs natural Disturbs natural
setting setting

Noise Increases existing natural Increases existing Increases exist-
level natural level ing natural level

Land Use Recreation Negligible Loss Loss of existing Negligible Loss
limited facilities

Agriculture Loss of about 700 Acres - Loss of about 1400- Loss of about
Poor Land 1500 Acres 1000-1100 Acres

Forest Loss of about 8700 Acres Loss of about Loss of about
23,000 Acres, in- 12,000 Acres
cluding portions
of Sumter National
Forest

Historical & Cultural Relocation of 5 small Relocation of 1 - Relocation of
cemeteries 2 small cemeteries 3-4 small ceme-

teries
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:

natural setting with the Little River-Frees Creek site next in severity.-

The general disturbance to existing manmade facilities represents an environ-

( mental cost. As listed in Table S2-5 all sites require the relocation of several

transportation facilities.x)

. Construction at the Fairfield site would cause relocation of approximately four
|-

| to eight residential dwellings and five small cemeteries, remove the agricultu-

ral use of about 700 acres of land rated as poor in production and pre-empt

approximately 8700 acres of predominantly pine and mixed hardwood trees. Reservoir

development would consist of increasing the size of the existing Parr Reservoir by.

about 2550 acres to 4400 acres by raising the existing Parr Dam across the Broad

River, and impounding a new upper reservoir by damming Frees Creek, which has a

very small flow.

.

(,, Parr Reservoir is part of a presently licensed project (FPC Project No. 1894). It-

has been utilized for hydroelectric generation r,ince 1914, and as a source of cool-

ing water for Parr Steam Plant since 1925.

Construction at the Blair site would cause removal of nearly 23,000 acres of forest

lands supporting both pines and deciduous trees and approximately .1500 acres of fair

to poor agricultural land. The Blair project would require the impounding of large

portions of the Broad River, Tyger, Enoree and Little Sandy Rivers due to damming

of the Broad River for the lower reservoir. The bottom lands inundated by the up-

per reaches of the impoundment have a more valuable wildlife habitat than is con-

tained in the other two sites evaluated. Relocation of an estimated 75 to 100 res-; v)
idences and 1 to 2 small cemeteries would be required.

The Little River-Frees Creek Project would preempt the use of nearly 12,000 acres

S2.5-3
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f-s of pine and hardwood lands. The agricultural production of 1,000 to 1.100- f

acres of land would be lost. The human population would be affected by them,

,

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

/

.( Based on present knowledge the inundation ot' bottom lands at the Blair site would I
,

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
'

i

estimated to be in the thousands. In addition, a great loss of habitat acreage j
,

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.
t

The Little River and Fairfield sites are estimated to have similar populations of '

animals, based on conversations with the South Carolina Wildlife Resources Depart-
4

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 !O iis 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 !

!

S2.5-4 i
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i
t

i

) or 18 miles of the Little River. Little is known of the fish fauna present in
.

!Little River; however, based on SCE6G studies to date, fish production in the :
!

Broad River is relatively poor. On the basis of miles of river flooded the
i.Fairfield site would have a lesser impact on aquatic biota than the Little River- (
;

Frees Creek site. '

i

S2.5.4 Summary and Conclusions'

\'s
.iBased on economic comparisons, the Little River-Frees Creek alternative was the

;
i

most favorable for development of a pumped storage (peaking) - thermal genera-

ting (base-load) power complex. From an environmental standpoint, development of f
the Fairfield alternate appeared to cause less disruption-of the natural conditions

i

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

Development of the Blair site would require a new dam across the Broad River, f
( Icausing flooding of about 24,500 acres, including portions of Sumter National For-'

'

-1

est and excellent bottomland wildlife habitat. The resulting impoundments in the j
I
,

Broad River, Enoree River, Tyger River and Sandy Rivers would change the physical
{
l

and biological characteristics of these reaches of the rivers with accompanying j
!

stress to existing aquatic biota. Up to 100 residential dwellings would have to be 1
.!

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, increasing the size of the existing Farr Reservoir, and j
.. ithe 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. ;
i

I

f

'f
-i

i

I
i

S2.5-5 ~|
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:

Balancing the environmental and economic factors of alternate sites studied, !

@ t

SCE&G determined that the development of the Fairfield site represented the
|
t

best utilization of resources to supply future power needs. ;
.,.

;

i
1
i
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I
5,

.

I

!
;

!

'f
i
i

.

E

I

P

,

@ |:

.

i

.l
; -

. ,

I

,

@-

.'
ji

J
4

@

@

S2.5-6

_ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ . . _ _ . _ _ _ . _ . -_ _ , . _ _ _ _ , ._ .._. . _ , . _ _ . . . _ , _ . . . .



, S2.6 BENEFIT-COST ANALYSIS OF SUMMER STATION AND ALTERNATIVES AT
FAIRFIELD SITE

S2.6.1 Introduction

on the basis of site evaluation studies described in Section S2.5, 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 associa-

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.
I

i

The experience and judgment of South Carolina Electric and Gas and its consul- i

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 B1, 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

Os schemes is discussed in section S2.4. Furthermore, the radioactive waste proces-

sing system proposed for the Summer Nuclear Station incorporates the Westinghouse

Environmental Assurance System (EAS), and is considered to satisfy the criteria
'O

of "as low as practicable". It 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 1

S2.6.1-1
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g operation set forth in the AEC's proposed Appendix I to 10 CFR 50 dated June 9, '

i
- 1971.

S2.6.2 Economic Analysis

An important factor in the economic comparison of nuclear and fossil-fueled gen-

i

erating units is the cost and availability of fuels. Of equal importance is the
'

reliability of fuel supply. Fossil-fuels usually considered for generating j

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.

,

Oil, although presently available, would have to be obtained from distant sources.

[N Presently the Middle East is one of the areas in which the U. S. hopes to obtain
.

oil; however, with the political situation of this area, this source is question-

'
able as a long term supply. Thus, with the distance and problems involved in

obtaining oil, the total cost of this fuel may in the long term be substantially
i

!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,''

f
1

- 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. . fp
js

''

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

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

:

i
*

S2.6.2-1
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the world's initial coal resources was made by the USGS. 'Iaking their estimate !

O 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 ;

sometime between 2100 and 2150. Disregarding the long time required to produce
i

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 f act that beneath thirteen stateswest of the Mississippi River, there lies J

77 percent of the country's total economically strippable coal reserves, with

Wyoming and Montana containing the major 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 & Cas Company will face |

even greater problems with the cost of transportation of these fuels into its

service area (Ref 2).
:

i

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

O 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.

I
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Exact quantities on the world's resources of nuclear fuels are not presentlys

available; however, a review of fuel literature points out the f act that a
:
'

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

-( With present nuclear plants, only a small f raction of the potential energy of the

uranium is used. With the development of the breeder reactor, the nuclear j

fuel supply would be assured. Without the breeder, nuclear fuel would be de-
3

,

( pleted.
'

The economics of the present day nuclear versus coal costs f avors the nuclear :
s

fuel. Comparative fuel costs of today show uranium in present day non-breeder j
f

reactors is already cheaper than fossil fuel (Ref. 3). Table S2-6 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 projection.

Considering both investment and operating costs, Table S2-6 sh'ows that a coal-
r

Ifired 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
t

() of the deposit sites from commerical demand centers and the diminishing supply of f

f
low sulfur content fuels.

t

Nuclear plants can be built f ar from the source of the raw fuel without incurring -

O :

costs equivalent to the cost of transporting enornous quantities of fossil fuels,

!
because nuclear fuels are extremely compact and have long life. Large nuclear j-

i

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

i

i

;

S2.6.2-3 '
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TABLE S2-6

ECONOMIC ANALYSIS OF NUCLEAR VS FOSSIL FUEL GENERATION

,

Base Load Plants Nuclear Fossil
,

Plant Costs, $/KW 252.77 180.00
*

Annual Fixed Charge Rate, % 17 17

Heat Rate, BTU /KWH 10,300 8,800
,

Average Load Factor, % 80 80

Fuel Costs c/MBTU 18.4 60.8
:

Annual 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

iAnnual saving with nuclear /KW $ 10.70 -

i

r Capitalized value of savings '$56,647,000 -

t

(1) Insurance on buildings and associated equipment included in j

generation fixed charges. i
;

e !

O i
i

i

,

O !
u

:

I

,
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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 ab,ut 5,900,000 tons of coal per year. Transportation

of uranium fuel to the site af ter 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 probably 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 coal which must be shipped each day, there would

|
be greater risks associated with fuel reliability. For example, labor strikes in )

I

the coal mining and railroad industries, which are not uncommon, would cause l

stoppage in fuel supplies resulting in reduced' power generation and possible cus-

tomer hardship.

s

)

O I

V
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.

|
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S 2. 6. 3 Environmental Costs

S2.6.3.1 Introduction

Section 2.3 of the Environmental Report described the environmental

impact due to construction and operation of the proposed Virgil C.

Summer Nuclear Station at the proposed site. The environmental

factors considered and environmental costs evaluated, for the Summer

Station and the alternative fossil-fueled plant, are present2d on !

Table S2-7. The estimated environmental costs have been quantified

wher2 possible; otherwise, qualitative assessments have been made.

The information presented on Table S2-7 is discussed further in the

following sections.

S2.6.3.2 Effluent Discharge into Parr Reservoir

No significant effects on fish or organisms'of the food chain can be

expected in the Broad River and Parr Reservoir as the result of

thermal, chemical or radioactive discharges into the Broad River.

Throughout the year the monthly average temperature rise of the

Broad River of the Frees Creek confluent will not exceed 3 F.

as a result of discharging water from'the Monticello Impoundment,
' -

based on thermal discharge from a two-unit nuclear operation. The

pH of effluents will be neutralized before releaseLinto coolant water,

a mechanical condenser cleaning system will eliminate the need for -

alga'cides and other potential' chemical toxicants will be handled such,

that state and federal water quality standards are met at. the pointn
1

of discharge.

O'

fS 2. 6. 3 - 1
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TABLE S2-7

ENVIRONMENTAL COSTS OF ALTERNATE GENERATION AT PROPOSED SITE

Population or Description
Primary Impact Resource Affected of Effect Nuclear Fueled Fossil Fueled

1. Heat Discharge into 1.1 Primary Producers Change in Species Slight Slight

Parr Reservoir at & Consumers Diversity or Monthly Average Monthly Average

Frees Creek Confluent Abundance Discharge not Discharge not
more than 3* F. more than 3' F.
above unaffected above unaffected
water water

1.2 Fish Interference with No Thermal Barrier No Thermal Barrier
Migration or Spawn- No Migratory Fish No Migratory Fish

ir.g or Direct Death

2. Cooling Capacity 2.1 Thermal Capacity Capacity Loss None Lost None Lost

of Water (Broad River) (Downstream)

Primary Producers (I) Change in Abundance Decreases Maximum Decreases Maximum3. Heat Discharge to 3.1
Cooling Lake (Monti- & Consumers 120,000 lbs/ day 80,000 lbs/ day
cello Reservoir)

3.2 Fish (1) Reduced Production Slight Slight

4. Mechanical, Thermal 4.1 Primary Producers (1) Loss Max. 35,000 Max. 29,000

Chemical Effects of & Consumers 1bs/ day lbs/ day
Entrainment on Popu-
lations of Parr 4.2 Fish (1) Loss Undefined Undefined

Reservoir

5. Effect on Biota due to 5.1 Aquatic Biota Loss of Fish $210,000/ year $210,000/ year

Parr Reservoir Fluctua-
tions

(1)
Refers to' organisms coming from Parr Reservoir
compared to organisms being returned to Parr Reservoir.

_ _ _ _ . __ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ - _ _ _ _ _
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TABLE S2-7 (Continued)

Population or Description
Primary Impact Resource Affected of Effect Nuclear Fueled Fossil Fueled

6. Synergistic Effects 6.3 Primary Producers & Change in Production Negligible Negligible

of Chemical and Consumers or Survival
Thermal Additions &
Water Level Fluctuation 6.2 Fish Change in Production Negligible Negligible

in Parr Reservoir or Survival

7. Water Quality 7.1 Physical Increase in suspended Negligible Negligible
Solid Content

8. Chemical Discharge to 8.1 People Recreation Use Applicable State Applicable State

Water Bodies Standards will be Standards will be
met met

No Change in No Change in
Broad River Use Broad River Use

8.2 Water Quality - Downstream Water Applicable State Applicable State
Chemical Quality Standards will be Standards will be

met met

9. Consumption of Water 9.1 People Diminish Domestic None None
Water Supply

Low Flow Main- Low Flow Maintained
tained Downstream Downstream in
in Broad Rivei- Broad River

9.2 Property Degradation & No Significant Ag- No Significant Agri-
Loss to Agriculture ricultural Users- cultural Users - Low

Low Flow Main- Flow Maintained in
tained in Broad Broad River-
River

(

! s

:

I
!
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TABLE S2-7 (Continued)
i

Population or -Description
Primary Impact Resource Affected of Effect Nuclear Fueled Fossil Fueled

i
'10. Chemical Discharge to 10.1 Air Quality Chemical Pollution of Local None Slight to Moderate f

Ambient Air Ambient Air would meet State' -

Air Quality Stan- i

dards

10.2 Air Quality Odor Odor in Gaseous Negligible Slight
,

Discharge or from
Effects on Water

11. Chemical Contamination 11.1 Perople Domestic Supply Negligible Negligible
of Ground Water.(Ex-
cluding Salt) 11.2 Plants Trees, Deep Rooted Negligible Negligible

! Vegetation i

- 12. Radionuclides Dis- 12.1 People - External Increase Over Natu- Less than 0.0001 None
charged to Water Body ral Background rem /yr. (indiv.)

Less than 1 man-- None
rem /yr. (Popula-
tion)

12.2 People - Ingestion increase Over Natu- 0.00012 rea/yr. None ;

ral Background (individuals)
!

Less than 1 man- None
,, rea/yr. (Popula-

tion) '

12.3 Primary Consumers Increase Over Natu- Higher than Humans None.
ral Background with but so low as'to
Initiation of Concen- be negligible with.
tration in Food Chain regard to damage

>

>

>
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TABLE S2-7 (Continued)

Population or Description
Primary Impact Resource Affected of Effect Nuclear Fueled Fossil Fueled 5-

|
12.4 Fish Increase Over Natu- Higher than Humans None f

ral Background but so low as to |
be negligible with
regard to damage

13. Radionuclides Dis- 13.1 People - External Increase Over Natu- 0.0017 rem / year Negligible
charged to Ambient Air ral Background

I
t 13.2 People - Ingestion Increase Over Natu- Less than 0.0C01 None

ral Background rem / year (indiv.)
!
! Less than 1 man-

| rem /yr. (Popula-
tion)

,

6 ,

: 13.3 Plants & Animals Increase Over Natu- Less than 0.001 None ;

ral . Background rem /yr. ;

>
,

14. Radionuclides Contam- 14.1 ~ People Increase Over Natu- Less than 0.0001 None ;
,

ination of Ground Water ral Background rem /yr. (indiv.)
|
,

Less than 1 man- None
rem /yr. (Popula- j

,

j tion) }
! +

f| 14.2 Plants & Aninals Increase Over Natu- Less than 0.0001 None
ral Background rem /yr. ;

i
'

, ')
I
; 15. Fogging & Icing 15.1 People Safety' Hazards Nearest Major Nearest Major-
' Roadway One Mile, Roadway, One Mile,
j {

No Hazard No Hazard

15.2 -Plants Damage to Trees No Effect. No Effect E

& Crops ~ !
|

i -

_
.
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TABLE S2-7 (Continued)

Population or Description
Primary Impact Resource Affected of Effect Nuclear Fueled Fossil Fueled

16. Raising / Lowering 16.1 People Decrease Domestic Supply No Adverse Effect, No Adverse Effect,
Ground Water Levels from Wells Water Table Eleva- Water Table Eleva-

tion may be in- tion may be in-s

creased creased

16.2 Plants Trees or Other Deep No Effect No Effect
Rooted Vegetation

17. Land Use 17.1 Agricultural Removal from Production 700 Acres or less 700 Acres or less
than 1% of total than 1% of total
County Farm Land County Farm Land
$35,000/yr. Pro- $35,000/yr. Pro-
duction duction

17.2 Forestry Removal from Production 8700 Acres or about 8700 Acres or about
3% of total County 3% of total County
Forest $78,000/yr. Forest $78,000/yr.
Production Production

17.3 Plants and Loss of Habitat Loss of about Loss about 9400
Anirals 9400 Acres of Acres of Pine and

Pine and Hardwood Hardwood Forest
Forest

17.4 Recreational Disturbance to Parks, None Present None Present
Lakes, Historic Sites

17.5 Fishing Loss of Fishing Potential $18,000/yr. $18,000/yr.
due to Parr Reservoir Fluc-
tuations

17.6 Industrial Unavailable to Development No Effect No Effect
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i TABLE S2-7 (Continued)

Population or Description
Primary impact Resource Affected of Effect Nuclear Fueled Fossil Fueled.

18. Ambient Noise 18.1 People Unusually Loud Negligible Slight to Moderate. !

>

19. Aesthetics 19.1 People In Terms of Sight, Disturbs Natural Disturbs Natural
Sound, Odor Setting Setting ;

20. Itupediments to 20.1 Waterway Navigability Broad River has Broad River has

Navigation no commercial no comercial
'

navigation navigation

; e

21. Degradation of Flood. 21.1 People & Risk to Health and Has no implica- Has no implica-

Control & Erosion Property Safety tions for Flood tions for Flood
Control Control

;

,

I
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a
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,

|

!

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 SCE6G I
/"

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

!
S2.6.3.3 Organisms from Parr Reservoir Entering Monticello Reservoir f

i 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 )
=f

feet of Parr Reservoir waters along with plankton and an unknown |
t

proportion of fish will enter Monticello Reservoir daily. This is |

approximately 77. 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 f rom 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 !
v

that there will be a 507. dilution of incoming waters with those of !

Monticello Reservoir and that 507.(1) of all of these organisms will f
!

- - - (1)It is unlikely that all, or even a major portion, will be killed
. at the predicted AT. Studies on periphyton at the Point Beach

:~ nuclear site (Ref. 4) did not show any demonstrable ef fect on '

algal growth in the vicinity of the thermal plume (a summer temp- i

crature rise of 20 F. is normal for this plant). A measure |
of effect on Parr Reservoir will be made during the operational j
phase of the biological 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.

,
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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 Icast 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 17.. 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 B1),(2) 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

Parr Reservoir that do not go through the condenser system, but are

exposed to waters warmed by thermal discharge, an effect on population

diversity and abundance may occur. Temperature profile maps from the
i

results of model studies conducted by Alden Laboratories (Ref. 5) !

indicate that approximately 2/3 of the reservoir surface and depths
j

of 15 feet or more below the surface do not experience more than 60 F. '

rise during the warmest summer conditions, based on a two-unit nuclear )
station. If we consider that the incoming water and organisms mix

I

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 77.. It is likely organisms will be

distributed to a depth of greater than 15 feet, which will reduce.
i

(2) Calculated on the basis of 4500 plankton / liter and weight of
plankton at 10-5 grams each.

S 2. 6. 3-3
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this figure further. This thermally affected group will be further
,

diluted (by at least 50%) with populations within Monticello Reservoir

before being returned to Parr Reservoir, so approximately 3.5% or
.

O)(, 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 >

i
!\_ fossil fueled plant operations.

At present, there is little basis for estimating the numbers of fish
,t

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

to be pumped down to Parr Reservoir and thus balance any loss due to
i

I the facility operation. For this reason fish losses to Parr Reservoir
\

through the intermediary of Monticello Reservoir are considered slight.

52.6.3.4 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

\m,/
'

are not the result of the nuclear station operations, but are due to
,

the pumped storage _ operations, which are independent of the nuclear

-'s operations. These effects are discussed herein in the spirit of
i\s, 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.fs

S 2. 6. 3-4 ;
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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 !
I
i

euphotic zone is severly reduced. Benthic organisms are not abundant. ;
.

A productivity of fish on the order of 75 pounds per acre per year i

is considered conservatively high. These fish have been valued at
,

an average of $1.50 per pound taking into account information on
,

i

fish values established by the Southern Division of the American
}\
!,

Fisheries Society (Ref. 6). On this basis, present annual value
r

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 reservoir, the total annual. fisherman days ;

equal approximately 3,650. Bureau of Sport Fisheries and Wildlife i

-

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 [

s
'

of the reservoir, and poor access facilities.
;
7

b
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'
If 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 ;

, .

\m monetary loss would be about $230,000. A realistic estimate, while
,

still conservative, is a loss of 50% to 757. of the value.

The only additional environmental costs of nuclear operation would
;

I

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

Reservoir 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

f- fluctuations as a result of the pumped storage operations.
(
s

S2.6.3-6
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( \) S 2. 6. 3. 5 Effect of Water Level Fluctuations in Monticello Reservoir -;Ns

+

Daily water level fluctuations in Monticello Reservoir will be approxi- ;

!

mately 4h feet. This will have a deleterious effect on the production
{

I h
V 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.
.

:

S2.6.3.6 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
i

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,,

Q
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 tns I

provided to assure that discharges meet South Carolina Pollution Con-
,

a

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 applicabic state and local regula-

tions.

J

I

i
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( ) The South Carolina Pollution Control Authority adopted the " Water '

i
Classification - Standards System" for the state of South Carolina .!

t

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

whose existing quality is better than the established standard will

i

not be lowered in quality unless and until it has been affirmatively ,

demonstrated to the South Carolina Pollution Control Authority that |
's

;
such change is justifiable as a result of necessary economic or social

,

development and will not interfere with or become injurious to any
8

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
P

for the established classes for fresh waters: '
,

h

(I) Class A waters are those suitable for use as swimming waters. I

Suitable also for other uses requiring waters of lesser quality.
:

QUALITY STANDARDS FOR CLASS A WATERS

Items Specifications
;

1. Fecal coliform. Not to exceed a geometric mean of;
(''
g 200/100 m1 nor shall more than 10%

,

of the total samples during any 30

day period exceed 400/100 ml. |

\
.

i

S2.6.3-8
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Items Specifications
,

.(
_ 2. Phenolic compounds. Not gt-ater than 1 microgram per liter, '!

!

unless caused by natural conditions
_- i

3. pH. Range'between 6.0 and 8.0,except that
.

swamp waters may range from pH 5.0 to ,

pH 8.0.

i4. Dissolved Oxygen. Not less than 5 mg/1, except that '

swamp waters may have an average

of 4 mg/1. ,

(II) Class B waters are those suitable for domestic supply af ter 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

i

1

Items Specifications '

i1. Fecal colifom. Not to exceed a log mean of 1000/100 ml-
|

based on five consecutive samples

during any 30 day period; not to
7
f

,

exceed 2000/100 mi in more than 20*/. i\
|

of the samples examined during such- '

period (not appitcable during or !
Ip j

t following periods of rainfall). l
.

2. pH. Range between 6.0 and 8.5, except - |

that swamp waters may range from pH
j

L) 5.0 to pH 8.5.
1
;

I

|

S 2. 6. 3-9
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Items Specifications ;

(~ ) |
( J.

3. Dissolved oxygen. Daily average not less than 5 mg/l ;
x. 1

!

with a low of 4 mg/1, except that

swamp waters may have an average i

(O) of 4 mg/1. '

ss

4. Phenolic compounds. Not greater than 1 microgram per

liter unless caused by natural

O
conditions.

S2.6.3.7 Consumption of Water

No diminishment of the domestic water supply of downstream users

along the Broad River will occur. The impounded waters of the

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

of the Broad River.

/ \

! )'L/ 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 af fected. There are

c.o large irrigational users downstream of the site.

= >

S2.6.3.8 Chemicals Discharged to Ambient Air

There will be essentially no chemical discharges to the ambient air as

f^
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

kl converted to gaseous products and the non-combustible elements to ash.

Typically, more than 957. 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.

S2.6.3-10
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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 SO2 per ton of coal burned, or about 125 tons of
i

-tsulfur oxide per day for a 900 megawatt plant. Sulfur oxide removal ;

equipment is assumed to be available to remove about 60% of the SO
2

I
from the effluent, leaving 50 tons per day emission. The ground con-

,

centrations of S0 '

2 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
5

atmospheric neutral conditions the concentration would be
;

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

i

Nitrogen oxides are produced at the rate of about 20 pounds of NOx
=iper 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 NO , this
#

.

2~/

output will yield an annual average concentration at the site boundary. {
(worst sector) of 1. 2 ppm. Under atmospheric neutral conditions, a

;

a[~h 500 foot effective stack height would reduce this value to .005 ppm
.

(15 micrograms / cubic meter).
!

'

,

L
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i

(_) - In an atmosphere containing unsaturated hydrocarbons (which come from
. s_

combustion of and evaporation of gasoline, kerosene and oils) the ;

;

nitrogen oxides would react with the unsaturated hydrocarbons producing i

/''N !

() some odorous and visibility-restricting smogs.

,

I

Visible particulate emissions can be greatly reduced from stacks of
,

coal fired units with modern electrostatic precipitators. Ninety-nine.,

N~. >

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

Proposed air quality standards for the State of South Carolina are |
!
t

indicated on Table S2-8. It ir, anticipated that these standards
i

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

I

S 2. 6. 3. 9 Consideration of Radiological Impacts
;
*

The Westinghouse EAS waste processing system, described in Sectione

(
2.3.7 of the Environmental Report features hold-up of gaseous wastes j

|

- except for containment purges and minor leaks and planned releases I

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 j

forth in the proposed Appendix I to 10 CFR 50 and are believed to

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

described in Section 2.3.7.

>

S2.6.3.10 Fogging and Icing ;

O i
The increase in the frequency of fog, both advection and steam type >

fog, as a result of Monticello Reservoir were analyzed (Appendix B

I of Environmental Report). The frequency increase due to advection ,

o

S2.6.3-12
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|

TABLE S2-8
.

'

PROPOSED AMBIENT AIR QUALITY STANDARDS

STATE OF SOUTH CAROLINA |

MEASURING 3*POLLUTANT INTERVAL MICROGRAM /M g

Sulfur Dioxide 1 hour 790
24 hours 260 ,

annual 45

Suspended Particulates 24 hours 250
annual G. M. *** 70

Carbon Monoxide 1 hour 25 x 103
8 hours 10 x 103

Photochemical Oxidant I hour 100

Non-methane hydrocarbons 3 hours 130

2Gaseous Fluorides 30 days ugm/cm /mo. !

(as HF) 0.3 |
|

0xides of Nitrogen annual 100

!

* Arithmetic Average except in case of suspended particulates. |
** At 250 C and 760 mm Hg. |

*** Geometric Mean. )

i
!

I
-i

!
,

I
l

)
1

|



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-
O
() 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.

S2.6.3.11 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 surf ace 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

fexpected 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.

.I

S2.6.3.12 Land Use

To develop the proposed project, land will be taken out of production {O- .

which will represent an environmental cost. The total land area which
.i

|
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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

b(,/ 6800 acres to be occupied by Monticello Reservoir and about 2550 acres
P

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 la

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
D
q $100 to $250 per acre. Hardwood stands may vary from $100 to $200
L

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

f^ about 2,550 acres of established hardwood stands surrounding the existing
i

Parr Reservoir. The loss of cleared land represents about 17. of the

total agricultural land in Fairfield County, the loss of forested land
;
.

is about 37. 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
,m

her g
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?\
Q- produces income. A value of $50.00 per _ acre per year for agricultural I

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 pine is harvested after 20 years growth, i

i
/" the pine yield value will equal $200 per acre per harvest or $10
k.-

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

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

i

Hardwood inundated amounts to about 2,550 acres. A conservatively j

f

high value for hardwood of $200 per acre per harvesting is assumed. |

Also, assuming that hardwood is harvested after about 30 years growth,

t
'

the hardwood yield value will equal $200 per acre per harvest, or

f
$6.67 per year per acre considering the harvesting is being done ;

.i
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
i

annually. If this value is capitalized at 8 percent, the value of lost I

a

production becomes about $1,400,000. >

( The impact on wildlife due to loss of forested habitat for reservoir
I
\

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 B1) 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
m
ks .

S2.6.3-15 >
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O
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,
;

D
cottontail rabbit and deer. These are not abundant in the area and

!

little evidence of hunting has been seen. I

l

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- '

,

i
ject area,

t

The main coniferous species is the loblolly pine. Mixed forests I

iof 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. |

S2.6.3.13 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 facilitice will be situated in a relatively remote,
V

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

,

S2.6.3-16 |
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;

visual impact are discussed in Section 2.3.6.3.
i

!

With respect to the aesthetic quality of the Summer Nuclear Station as i
:

compared to a fossil-fueled plant, it is generally considered thac_the !
C- s

-

4

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(

iassociated with its operation as compared to a fossil-fuel plant with i

its large storage, haul and switching facilities. It is believed that
i

the highest level of noise above the natural background sounds will be
t

during the construction phase of project; however, it would be only

temporary.
!

t

,

k

i

I

t

%

|

[

:
I

e
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!

\ s

i
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() S 2. 6. 4 Environmental Enchancement and Benefits of Proiect

i

S 2. 6. 4.1 Environmental Enhancement !

i

As discussed in Section 2.3.6.3 of the Environmental Report, a Land fOt ?

Management Program will be undertaken by South Carolina Electric & Gas |

I
Company to alleviate any adverse effects of construction and to pre-

[
i
1,

/'' serve or enhance the natural environment of its lands to the extent- .|'
I

practicable. Programs of erosion control, timber management, wild- {

life management, landscaping and development of recreation potential 'l

will be undertaken.

' .

.[

.iThe 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- j
i

voir, and although Monticello Reservoir will probably have a species |
?

diversity similar to that of Parr Reservoir, it can be expected to -f

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. They will be

stocked with bream and largemouth bass in cooperation with the South

Carolina Wildlife Resources Department, and an effort will be made to i

!
keep out other species of fish considered less desirable as sport fish. |

I
- The fishing areas will be rather unique in the area, providing a differ- !

t !
i

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-

O South Carolina lakes (Ref. 8) and on dollar values per pound established :
!

I

!

S 2. 6. 4-1 !
|

|
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,

-[ in a 1970 report by the Pollution Committee, Southern Division of the |(
American Fisheries Society. Table S2-9 gives the values reported for

s

three lakes in South Carolina. A1through an average value for fish
!

of approximately $220/ acre was arrived at for these other lakes,

information from biological studies perfomed to date in Parr Reser-

voir suggests a lower value is more appropriate for Monticello Re-

[ servoir. The former studies were based on relaticly clear lakes

i

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 337. 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
,

ia 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
r

resource is estimated at $75,000 annually. ,

O The best estimate available for fishing pressure is from a survey being |
- () :

conducted by the South Carolina Wildlife Resources Department on eight ,

;

major 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>

/'N Reservoir is as a cooling impoundment and upper reservoir for the
;U
;

,

S2.6.4-2 ;
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TABLE S2-9

ESTIMATED VALUE/ SURFACE ACRE FOR THE VARIOUS i

SPECIES FOUND IN LAKES WATEREE, MURRAY AND GREENWOOD
,

"
4

Lake Wateree Lake Murray Lake Greenwood Average Value -;

lb/ acre Ib/ acre Ib/ acre Ib/ acre S/lb $/ acre I

I
Sunfish 72 58 24.6 51.5 3.00 155.50

f

7.8 3.1 3.6 2.50 9.00Crappies --

Large Mouth Bass 8.2 13.7 14.2 12 2.50 30.00 ,
,

i-

White Catfish 15.8 7.4 4.0 9 1.00 9.00 I
!-
i

Bullheads .4 .6 1. 9 1 .35 .35 '

Gizzard. Shad 10 2.5 142.9 86.5 110.6 .15 16.65

Long Nose Car -- .9 .1 .3 . 25 .08 ki

! Shiners 1. 7 -- .3 .6 .01 .01 !
!

: Carp 4.3 9.3 -- 4.5 . 20 .90
!

Suckers -- -- -- Trace .30 |
--

i

TUIAL 193.1 221.49/ acre
F

,

t

I

I

!

<
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!
,

pumped storage facility; however, part of it will be available for

fishing. Therefore, a value of one fisherman-day / acre / year is assumed
!
'

for it. The value to fishermen is computed on the basis of $4.98

per fisherman-day as determined by the Bureau of Sport Fisheries and

Wildlife (Ref. 7). The totsi potential fishing area consists of about i
.

5,800 acres in Monticello Reservoir and about 200 acres in the fishing !

areas. About 800 acres of the Monticello Reservoir will be within the

nuclear station restricted area. On this basis, there is a fisherman- !

,

value of about $32,170 per year. These values are approximations based

on the best available data, liigher or lower values could result , depend-
'

ing on the data used and conditions assumed.
:}

'

Other available water activities will include boating, water skiing.

*and swimming.

!

In addition to fishing, various other recreational sites are being planned :

Iin the project area. Conversations with the South Carolina Department

of Parks, Recreation and Tourism revealed there were no major parks or !

recreation areas in Fairfield County. Types of areas which are planned ;
:

include parks, recreational activity areas, boat landings, and over-
,

looks. Further development of the recreational potential of the area.9
may be undertaken by the State of South Carolina.

,!

The best estimate for attendance at the Monticello Reservoir recreational-

facilities are suggested by conversations with the South Carolina Department |

of Parks, Recreation and Tourism. In an adjoining county Chester State

1

i

e j

|
!

S2.6.4-3
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Park with a 160 acre lake and facilities for picnicking, boating,

and camping attracted approximately 60,000 user-days, during 1971,

according to Parks Attendance Records Reports. Based on this.

lNs attendance figure, and subtracting an estimated 6,500 fishing days-

(for which credit has previously been taken) and utilizing a value

of $1.50 per user-day, the net annual value for recreation purposes,s

\- l is $80,000.

S 2. 6. 4. 2 Archeological and Biological Studies

Other benefits that will accrue as a result of the project will

include the examination of four archeological sites in the area

which will be funded by SCE&G. SCE&G is presently sponsoring

phytoplankton studies in the project area by a graduate student at

the University of South Carolina . Biological studies of aquatic

and terrestrial species in the project area through a biological

monitoring program is also being sponsored by SCE&G. At the present-

early stage of biological work a number of species of plante and

animals have been verified as occuring in-Fairfield county that have

not appeared in the literature (Appendices Al and B1). 1

-

(J) S 2. 6. 4. 3 Educational Benefits

South Carolina Electric & Gas Company plans to construct an exhibit

and educetional center for the V. C. Summer-Fairfield Pumped Storage

Facility. This center will provide the public with the opportunity()%
to visit and learn about the project. It has been SCE&G's

r

experience at other power plants and at the Carolinas-Virginia Tube

Reactor project (now decommissioned) that youth, school, and other
.

local groups request and receive permission to visit. SCE6C can

S2.6.4-4
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\s/ assume that a significant number of people will wish to visit the |

center for this project; thus,it will serve as an educational
4

facility. !_s

)\

%,/

'The technology represented by this project and skills required of
< .

ti station personnel will enhance local interest in educational develop- '

'\[b 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.
,

i,

S2.6.4.4 Taxes

The entire Summer-Fairfield Project lies within Fairfield County '

(~'N in South Carolina. Only the enlargement of Parr Reservoir will !
'

involve land in Newberry County. New industries such as *

power plants are exempted for five years from ordinary county taxes.
. ',

Estimated taxes on the nuclear unit could range from $900,000 a year |

when the unit becomes taxable in 1978 for school purposes as well-

as for some federal and state levies, to approximately $1.3 million

a year when the proposed nuclear unit will be fully taxable in 1983. -

[J S2.6.4.5 Money Spent in the Area Due to the Project j

The size of the project will result in the influx of many employees '

to the area. When Unit 1 of the nuclear station is completed, there
\" will be approximately 63 full time employees; however, the greatest j

!
number of employees on the project will occur during the peak

construction periods. Large payrolls during this time will result,-.
!

!.i
t' N in money spent in the area which will increase the local gross
i
4

S 2. 6. 4-5 S
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\ income. The wage dollar spent will result in additional local gross

income due to the wage multiplier effect.
-

Families will move into the site area due to the project. Both

permanent homes and temporary housing facilities will result from the

influx of employees. These people living near the project will spend
r. -

i a large portion of their income in the immediate area. Problems which

will be created for local government by this influx of people include '
,

:
school facility loads, water and sanitary facilities requirements, and

general increased requirements for local governmental services.

Winnsboro and Newberry, both about 15 miles away, and Columbia, about

30 miles away, are the closest existing areas which presently support

O retail and eating establishments. Due to the remoteness of the projectO
from any major population centers, businesses will be drawn into the

area. As more businesses appear, more money will be retained in the
|
'local area.

i

Interest in the project will result in money spent in the area by tour- '

ists. As can be seen at many other nuclear sites, the number of tour- :

ists can be significant. With people coming to the area to learn more
_I

(-
about the project, the area should benefit from the increased travel

of the public.

. A project of this size will enhance the local gross income and provide
si

i

a boost to the local economy.

1

O ,

!

|

S 2. 6.4-6
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S2.7 SUMMARY AND CONCLUSIONS

The decision-making process describing the benefits and costs and

alternatives considered with regard to the proposed' construction

of the Virgil C. Summer Nuclear Station Unit 1 have been presented

in Section S2.0. The technical and economic benefits of the power to

be produced has been evaluated along with the environmental costs

associated with the proposed project.

\.

Studies and projections of power demands by SCE&G indicated the need

for peaking and base load power. Alternative methods of providing

this capacity were evaluated, and results of studies indicated the

feasibility and advantages of a pumped storage-thermal electric gen-

erating power complex to provide both peaking and base load power at

one site. Alternative sites were studied near the load center of

Columbia, South Carolina, in an area which provided the required topo-

graphy for project feasibility. The project site was selected based on

consideration and balancing of economic and environmental factors. Ire

Section S2.6.3, detailed evaluations were performed comparing the prc-

posed Virgil C. Summer Nuclear Station with the alternative fossil-

fueled plant to provide the base load for the power complex at the pro-

posed site, considering both economic benefits and environmental costs.

Finally, programs of environmental enhancement and other bent fits of the

proposed project were discussed.

The results of the nuclear vs. fossil fuel site analysis indicated a

substantial economic benefit for nuclear generation. Environmental

cost comparisons indicated a trade-off between nuclear and fossil-~

fueled generation. The Summer Station will discharge more waste heat

S2.7-1
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to the environment, but since an off-stream cooling reservoir will be

used as a heat sink, the impact on the Broad River, the natural body,

is very small. The fossil-fueled plant would discharge some chemical

contaminants into the air, and there would be a small effect on ambient

air quality even though the plant would be designed to meet or exceed

state air quality standards. Radionuclides would be discharged by the

Sumec Station, but the amounts released would only be a small fraction

'

of the total background radiation and would be in compliance with AEC

regulations. Aesthetically, the Summer Station would be more pleasing.

The Summer Station would require a smaller commitment of natural re-

sources. Weighing the technical and economic benefits with environmental

costs, it has been concluded that the nucicar station represents a wiser

use of man's and nature's resources.
.

The significant benefits and costs due to construction of the Virgil

C. Summer Nuclear Station at the proposed site are summarized on

: Table S2-10. A study of the table indicates to SEC&G that the

I

technical, economical, social, and environmental benefits of the pro-

; posed project that would accrue to the people of South Carolina out-

| weigh the environmental costs.

!@
,

Le
;
i

!

: 9
,

i

i

S2.7-2
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-m TABLE S2-10
-t

SUMMARY - BENEFITS - COSTS i

f
1

i

COSTS BENEFITS i

1. Fish and Aquatic Organisms

.

1.1 Primary Producers and Consumers
Maximum Loss of 35,000 lb/ day |

i

n 1. 2 Fish

Potential loss of the major portion Creation of 6800 acre Monticello |

of spawning area in Parr Reservoir; Reservoir. Establishment of i

:
changing river habitat in 8 mile fishing areas with 150-250 sur- ;

stretch of Broad River and approxi- face acres stocked with sport
t

mately 4 miles of Frees Creek. fish, Gain of fish in Monticello
!-

Maximum estimated loss of $210,000 Reservoir and fishing area esti-
,

annually. mated at $240,000 annually. !

:

2. Recreational |

. :
Potential loss of fishing recre- Gain of fishing recreation in

,

,

ation in Parr Reservoir - estimated Monticello Reservoir and fish-

value $18,000 annually. ing areas. Estimated value !

,

$32,000 annually.
!

[q t
* t

%) Establishment of park and recrea-
i

tional areas. Estimated value
1

$80,000 annually. '

("%
- - 3. Land Use j

i
Value of production from land

removed from agricultural and

forestry use. Estimated at j
:

$1,400,000 capitalized value. l
l

|

.

_ __i
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i

i
'

TABLE S2-10 (Con' t)

COSTS BENEFITS ;

4. Wildlife i

.

Habitat loss of 9400 acres con- Provision of wildlife refuge.O P

sisting of mixed pine and Increased water fowl area, |
,

deciduous hardwoods, including possibly attracting ducks to

bottomlands. warmed water.
-

:
,

* 5. Biological Studies -

>

Biological studies resulting -!
i

in increased knowledge of ,

biota.. Documenting speci'as and
3

I

abundance of terrestrial and
,

i

aquatic organisms of the area, j

i :
many of which have not been !

!
previously reported. ;

,

!

6. Archeology |
t

i Possible loss of 4 known archeo- Funds for investigation of sites !
!

logical sites, will be provided. |

1
*

1
7. Economic Considerations ;

|
|

Capitalized value of choice of j

!
:

nuclear versus fossil estimated
,

!

at $56,647,000. |
|

;

Taxes for Summer Station est-
'

!
mated as $47,000,000 over 33 i

-

i
years. j

i >

I :
^

.:
!

!
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S3.0 TRANSPORTATIONs

!

S3.1 NEW FUEL
I.f ~s

} New fuel assemblies, consisting of pelletized uranium oxide encapsulatedt ,

in zircoloy fuel rods, for the first core, and new fuel for several re-

fueling regions will be shipped from the Westinghouse Nuclear Fuel

() Division Plant located about 10 miles southeast of Columbia on S. C.

Highway No. 48. Trucks will probably be used to transport this new*

fuel over the approx. 40 miles to the site. Approximately 157 new -

fuel assemblies will be shipped onto the plant site initially. This
.

will require about 16 truck shipments over a period of about 16 weeks. i

As the reactor requires refueling, additional new fuel assemblies will *

>

be shipped on site. Refueling will be required about once a year and

'\ ;

'

s_s/ about 55 new assemblies will be used. This will mean that about six

additional truck shipments over a period of approximately 6 weeks [
r

prior to the refueling vill be required. The new fuel assemblics wil'1 -

i
be shipped in containers which are approved by the Atomic Energy Commission

,

|
.

and the Department of Transportation. -

!

fS3.2 IRRADIATED FUEL

() Irradiated and spent fuel will be shipped to a licensed reprocessing

plant in casks authorized by the Atomic Energy Commission and the
:

Department of Transportation in accordance with applicable regulations. !
r

( Spent fuel casks must be capable of withstanding, without loss of

contents or shielding, the damage which might result from a severe acc-
,
,

ident. These containers will have been designed to protect their

f-~s ,

(} contents from damage during a hypothetical sequence of events consisting

:
i

I

S3-1
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of a 30 foot drop onto an unyielding flat surface, followed by a I

i

40 inch drop onto a 6 inch diameter steel bar. This is then followed ,

by exposure to a 1475 F. heat source for 30 minutes, followed by f

immersion in water. The spent fuel casks will provide radiation

shielding to limit the exposure of transport workers and the general

public. Federal regulations governing the packaging and transportation ;

!,
,

of radioactive materials can be found in the Code of Federal Regulations. ,;

^

These federal regulations are administered by the U. S. Atomic Energy
:

Commission and the Department of Transportation . Spent fuel will be

shipped by truck and/or rail to a reprocessing plant. Truck casks
i

are presently capable of holding two spent fuel assemblies per cask. {
One truck cask may be shipped per truck trip. Rail casks can hold about

i

10 spent fuel assemblies per cask with one cask shipped on a specially |
|

constructed rail car. It is anticipated that about 55 spent fuel ?

!

iassemblies will be shipped off site each year beginning with the first

refueling period. If trucks are used exclusively, where will be about

28 shipments required per year, while exclusive rail cask use would re- j

quire about 6 shipments per year. [

|

!

At this time, no specific reprocessing plant has been chosen for the [

O-
,

Summer Station spent fuel. However, the nearest proposed reprocessing

!

plant is located near Barnwell, South Carolina, and it is estimated at ;
)

approximately 100 miles from the station site.

f% :

S3.3 SOLID RADIOACTIVE WASTE

The solid waste disposal system of the Summer Station provides the capability
i

of processing solid radioactive waste as follows:

1
!

S3-2 i

|

!
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i

|

!

!

a. Dry waste including ;s, filters, clothing, paper and j
,

equipment.
,

w b. Evaporator concentrates.
|

-

!
c. Spent resins.

.

!

d. Spent filter cartridges. ;

.,r c. Processed chemical wastes.
t ,

'.;

Dry wastes are compacted into drums by a waste press and spent filter f
.

t
,

cartridges are packaged in shielded drums. All drummed solid wastes- !
!

are provided with necessary shiciding and monitored prior to off site j

shipment for disposal. ;

;

Evaporator concentrates and spent resins are pumped into shielded

holding tanks. They may either be shipped as liquid waste or ;

solidified and drummed.

!
The maximum amount of solid waste' produced each year is expected to '

ibe approximately equivalent to the volume of 200, fifty-five gallon i

,

drums.
,

<

1
|

Depending on the radioactivity levels of the various solid wastes,

they will be packaged in approved Type B containers or.55 gallon
idrums for shipment to a licensed radioactive waste burial site. 1
,

No burial site has been chosen at this time for the radioactive
-("
( wastes from the Summer Station.

t

j
i

;- I
.;

; S3.4 CONSTRUCTION MATERIALS AND EQUIPMENT !
,

Virtually all equipment and materials for the Summer Station will be'

d !
-
*

-

transported into the job site by rail and truck. Virtually all large ;

i

!

S3-3 !
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4

1
|

components will be transported onto the job site by rail. A rail

spur will be constructed from the Southern Railway Line, which

runs along the east bank of the Broad River into the plant site,

'O a distance of about 2.5 miles. Some barging into Charleston, South i
-

.

;

; Carolina, or other nearby port, will be necessary for the largest {;

i

components. Some modifications may be necessary to local bridges, !

O' |

'

roads and railroads for delivery of major components. (

.I.

S3.5 CONCLUSIONS
,

Due to special packaging and shipping requirements set by the Atomic

Energy Commission 'and the Department of Transportation, there is a
i

j high degree of assurance that there will not be any release of
: ;

3 radioactive material. The safety record of the transportation of !

j radioactive materials has been exceptionally good. Environmental.

effects should be limited to additional exhaust emissions from rail

and/or highway vehicular traf fic involved in transportation of mater-

| ials and equipment for the Virgil C. Summer Nuclear Station, and the
J

normal non-radioactive effects of any rail or vehicular accidents which-

( might occur.

I' ,

!

O
4

k

!
a

d '

'

.

-

'

i
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.s S4.0 ENVIRONMENTAL EFFECTS OF TRANSMISSION LINES

S4.1 INTRODUCTION

This section presents a general description of the environmental effects,-

I
/ of transmission lines whose construction is necessitated by the additional

electric power to be supplied by the proposed Virgil C. Summer Nuclear

Station Unit No. 1.,,_s

|
.j

The proposed lines to be constructed are (with approximate lengths):

1. Parr-Summer Safeguard 115 KV line (3 miles) .

2. Summer-Denny Terrace No. 1 230 KV Line (3b miles) .

3. Summer-Parr (2 Circuits) 230 KV Lines (3 miles) .

4. Summer-Pineland (2 Circuit s) 230 KV Lines (28 miles) .

5. Summer-Denny Terrace No. 2 230 KV Line (26 miles).
~

- i
( _,/ 6. Summer-Urquhart 230 KV Line (85 miles) .

The proposed lines will start at the Summer Station Substation and term-

inate at existing substations or tie into the existing system grid.

Preliminary locations of these lines are shown on Figures S4-1, S4-2,

S4-3 and S4-4. Pertinent data regarding the planned transmission lines

are presented on Table S4-1.

7-y
'

)- s' The general area along the proposed transmission line rights-of-way

have been evaluated to ascertain the possible effects of construction

i

on agricultural, forestry, residential, industrial, and recreational w

! 8

i !
~-x_,/ land use; and on the ecology and aesthetics of the general area in the

vicinity of the proposed rights-of-way. Alternative routes will

continue to be evaluated in order to provide for an optimum system
|

4 consistent with environmental considerations.

S4.1-1 '
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TABLE S4-1

TRANSMISSION LINE DATA

Approx. Right-of- Approx. Type of Approx. Number Type of
Length Way Width Land Pole and Height of Terrain
of Line Area or Poles or ]

Required Tower Towers
(Miles) (Feet) (Acres)

1. Parr-Summer Safeguard 3 100 36 Wood H-Frame 8 Per Mile Wooded, Hilly
115 KV Line 60-65 ft.

2. Summer-Denny Terrace 3 100 42 Wood H-Frame 8 Per Mile Wooded, Hilly
#1 Tie Line 230 KV 75-80 ft.

3. Summer-Parr (2 Circuits) 3 240* 87 Wood H-Frame 7 Per Mile Wooded, Hilly
Lines 230 KV 75-80 ft. ]

4. Summer-Pineland (2 Circuits) 19 240 553 Wood H-Frame 7 Per Mile Wooded and Open,|
Line 230 KV 75-80 ft. Rolling

9 100 109 Double Circuit 8 Per Mile Wooded and Open |
| Steel Towers 105-115 ft. Rolling

5. Summer-Denny Terrace #2 19 xx Wood H-Frame 7 Per Mile Wooded and Open,
Line 230 KV 75-80 ft. Rolling

7.5 100 91 Wood H-Frame 7 Per Mile Wooded and Open,|
75-80 ft. Rolling

6. Summer-Urquhart Line 67 100 810 Wood H-Frame- 7 Per Mile Wooded and Open,|'
230 KV 75-80 ft. Rolling to Flat

10 70*** 85 Waod H-Frame 7 Per Mile Wooded and Open,
1 75-80 ft Rolling to Flat

8 Use exis- Double Circuit 8 Per Mile Wooded and Open,
ting R.O.W. Steel Towers 105-115 ft. Rolling to Flat

| x Another Circuit Planned on This Right-of-Way for Another Future Project

xx Utilizes Same Right-of-Way as Summer-Pineland Line
i

xxx Parallels Existing Right-of-Way

Note: Minimum Ground Clearance Approximately 30 Ft. for All Lines
5-31-72

_ - - _ _ _ - _ _ - _ - - _ _ . _ . - - _ - _ _ - _ _ - - _ - _ _ _ _ _ - _ _ _ - _ _ _ _ - - _ _ _ _ _ - -
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\

With the exception of an existing right-of-way where part of Line 6'

will be constructed, practically none of the land along any of the

proposed transmission line rights-of-way is currently owned by SCE&G. |

.O
A general description of the proposed transmission lines and their

i

routes, the general characteristics of the areas through which the

') transmission lines pass, the possibic environmental effects of these
.

lines, and the provisions that SCE&G is and will be taking to minimize.

L

environmental impact is discussed in subsequent sections.

S4.2 TRANSMISSION LINE SITE DATA

S4.2.1 Transmission Lines in Proicct Area (Lines 1, 2, and 3)

S4.2.1.1 Location and Description

Three transmission line rights-of-way are planned in the project area.

The approximately three-mile-long Parr-Summer Safeguard Line is a
.

primary backup to the Virgil C. Summer Nuclear Station Unit No. I and

will terminate at the existing Parr generating facilities, located

southwest of the site along the Broad River. Two Summer-Parr 230 KV

lines are approximately three miles long. These two lines will utilize i

the same right-of-way and terminate at the existing 230 KV substation

( at Parr. The approximately three and one-half mile long Summer-Denny, j

Terrace No. 1 Tie Line will tie into the present Denny Terrace No. 1
,

Line near Parr. -

.jO
;
r

S4.2.1.2 Population and Land Use |

The proposed transmission lines will be constructed in a remote, rural _
,

area with no nearby residences and will not cross any highways or

O's-
,

water courses. The closest community is Jenkinsville, a small un-
,

|incorporated rural community, and the closest approach to houses by

S4.2-1 !
-
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i

!

any of the transmission lines is about one mile. In Fairfield County,
,

1the total estimated population (1970 Census) was 19,999 with an i

average density of less than 30 people per square mile. No increase '

~

r

\s,/ in population in the general county area is expected in the next i

forty years; in fact, a decrease is anticipated.

The area through which these lines will pass consists of hilly, roll-

ing terrain which is forested. In Fairfield County, where these lines,

will be located, forest land occupies more than 80% of the total land area.
i

Surface soils are typical of those encountered in the Piedmont region,
,

and consist generally of stiff reddish-brown silts and clays. Maximum
,

relief over the routes is on the order of 150 fcet, ranging from Elevation >

>

435 feet MSL to about Elevation 250 feet MSL at and near Parr.

No parks, national forests, or designated scenic, recreational or wild-
4

life areas are near the proposed transmission line routes.
1

S4.2.1.3 Wildlife !
:

The important game species in the region are deer, rabbit, squirrel,
i

quell and dove. The area also contains other species including grouse, [
tfox, mink, muskrat, opossum, otter, racoon and skunk. Forty-five species

_|
,

iof birds are known in the project area. Water fowl utilize the Broad River as !

'fa nesting area. Wood ducks are considered resident species, and the Broad
|

River is one of the major wood duck production areas in the Piedmont -

(''/N. system. Detailed information regarding the wildlife in the area is

ipresented in Appendices Al and B1, which also includes descriptions of

. .the aquatic biota. There are no known endangered species or unique .i
(~%
(_,/ habitats in the area.

;
'

;

!

I
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S4.2.2 Summer-Pineland and Summer-Denny Terrace No. 2 Lines
(Lines 4 and 5)

S4.2.2.1 Location and Description

The Summer-Pineland (2 Circuit) Lines will be approximately 28 miles

long, running in a southeasterly direction and terminating at the

Pineland Substation, located about six miles northeast of Columbia, the

State capital. The Summer-Denny Terrace No. 2 Line will be constructed
'

on the same right-of-way for about 19 miles. The remaining nine miles

of the' Summer-Denny Terrace Line will run in a generally southwesterly

direction, terminating at the Denny-Terrace Substation, about two miles

north of Columbia.

|
| On the common right-of-way, the lines will generally run parallel to-|

the Broad River, being about two to four miles east of the river.-'The

lines will cross two state highways and a few unimproved and secondary

roads, and will be generally parallel to State highway 215. The re-

maining portion of the Summer-Pineland lines will cross U. S. Highways

321 and 21 and a few other secondary roads. The remaining portion of

the Summer-Denny Terrace No. 2 Line will cross State highway 215, a few

secondary roads, and pass near Interstate 20 in order to tie into the

Denny-Terrace Substation.

The lines will cross a few small creeks, the largest being the Little

River, a tributary of the Broad River. The region through which the
\

lines will be constructed generally consists of rolling terrain and is

primarily forested. The lines will be constructed across wooded and

p open areas, and near Columbia, generally along, in and adjacent to low areas,

such as creek bottoms and drainage areas. Surface soils in the area

S4. 2-3
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consist generally of' stiff clays and silts on higher ground,. and

alluvial and/or swampy soils in creek bottoms and low areas. Maximum -!
,

i

relief over the length of the lines is approximately 200 feet, gradingc ,

( lower away from the Summer Station.

S4.2.2.2 Population and Land Use

Most of the region through which the proposed transmission. lines will i

be constructed is rural in nature and generally thinly populated.
,
'

Columbia is the nearest city of any size, with a population of 113,542
,

(1970 Census) . The population in the area around Columbia is expected

to increase significantly in the future. Population statistics for

the counties through which the transmission lines pass are as follows:

1970 % Increase Average No. of Persons t

f County Population Since 1960 Per Sq. Mile .

t
4

Fairfield 19,999 -3.4% 28.6 i

Richiand (ex- 120,326 16.8% -29. 2 I,cluding Columbia)
1

I

Forestry is the major land use with an average of about 65 per cent '

of the total lands in forest in the two-county area. Agricultural !

<

pasture plus crop land is the other major land use comprising an average
{

of less than 20 per cent. Agricultural acreage is decreasing and is expected

to decrease, especially in Richland County, where Columbia is located.'due

to increasing urbanization. Production from the crop land area of Fair-

field County is rather low; in Richland County,.the major crops include

soybeans, oats, wheat, cotton, and other field crops. Livestock and
=]

livestock products are important commodities in both counties, and re-

present the major source of farm income.
v

i

!

l

S4.2-4 i
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s Harbison State Forest is located across the Broad River from about a

four mile segment of the planned transmission lines. The state forest !

!
is a minimum of five miles from the proposed lines. The transmission f

{
lines pass more than 0.6 miles from the Linrick Rural Recreation Area' v

,

and Golf Course on Road 38 near Highway 215. No other parks, national !
D

forests or designated historic, recreational, wildlife or scenic areas

O ,

are near the proposed right-of-way.
'

i

S4.2.2.3 Wildlife

Wildlife in the rural areas of the two-county region is typically the

same as found in the' site project area. There are no known endangered |
5

species or unique habitats. -

i

; S4.2.3 Summer-Urquhart Line (Line 6) ;
-

,

S4.2.3.1 Location and Description

. rThe Summer-Urquhart Line will connect the Summer Station with the Urquhart A

Station at Beech Island, South Carolina, approximately 85 miles south .
|

west of the proposed site. The first 67 miles will consist of new

tright-of-way, the next 10 miles would parallel an existing line and -|

the final 8 miles will use existing rights-of-way.

The proposed line will cross over Interstates 26 and 20, and many other !
!

U. S., State and unimproved roads. The Broad River would be the major
-f

/''} stream crossing, with many other cr'asings required over small creeks.
%/

The proposed line would also en end over the upper reaches of Lake Murray. ;
.

The proposed line would be constructed through predominantly rolling

terrain, through forested and open areas, and agricultural lands.
1

1

S4. 2-5
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\ Maximum relief over the proposed transmission line route is approxi -

mately 300 feet, varying from about Elevation 435 feet MSL at Summer

Station to about Elevation 145 MSL at Urquhart Station. Surface soils

\ vary from stiff silts and clays in the northern portion of the proposed

transmission line, to sandy soils in the southern areas, to alluvial

and swampy soils in creek bottoms and low areas.

S4.2.3.2 Population and Land Use
4 .

The three-county region (Newberry, Saluda, and Aiken Counties) through

which the proposed transmission line will prine.ipally be constructed

is predcminantly rural. The largest citics within about five miles j

of the proposed transmission line include Batesburg, with a population
1of 4,036 (1970 Census), Graniteville, with a population of 1,127, and

Gloverv111e, with a population of 1,682. Larger cities within about

ten miles of the proposed transmission line are Aiken, (13,436) and
1

Augusta, Georgia, including North Augusta (71,366). Population

statistics of the three county region through which the transmission

line will pass are as follows:

1970 % Increase Average No. of Per- |
County Population Since 1960 sons Per Sq. Mile

! Newberry 29,273 -0.5% 46,2

Saluda 14,528 -0.2% 32.9

Aiken 91,023 12.3% 83.0
.

Forests occupy most of the land in the three-county region through which

the line will pass, with agriculture ths second. major land use. The

amount of forested land has generally increased in the period from

1958 to 1967 (years for which records are available), while the amount of

S4.2-6 |
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U potential agricultural land has decreased. Land use data for the three-

county region is presented on Table 54-2. Major crops in the area in-

clude soybeans, peaches, and cotton and cotton seed; other vegetable

and field crops are also produced. Livestock and livestock products

comprise a major portion of the total farm income of these counties. |

/'( The proposed line will pass over the upper reaches of Lake Murray, a major

. recreational area. Otherwise, no parks, federal or state forests, or
,

designated scenic, historic, wildlife or recreational areas are near
i

the proposed right-of-way.
.

S4.2.3.3 Wildlife
!

Wildlife in the three-county region is similar to that found in the

en
( project area. As a result of continuing game management in Newberry

i

and Saluda counties, deer herds and wild turkey are steadily increasing

and the hunting of these species is generally good. Small game hunting

in these areas is generally considered fair to good. There are no

known endangered species or unique habitats in the three-county area.

S4.3 IMPACT QF TRANSMISSION CORRIDOR ON THE ENVIRONMENT
'

rw S4.3.1 Transmission Lines in the Project Area

( !

S4.3.1.1 Impact on Present Population and Residential Land Use'

The proposed transmission lines in the project area (Parr-Summer Safe-

p guard Line, Summer-Denny Terrace No. 1 Tie Line and Eummer-Parr ,

k) |
(2 Circuits) Line) will be constructed through a hilly area that is-

remote from any residences. The closest approach of the proposed

transmission lines to any residence in the area is approximately one !

}( d '- mile. An increase in residential land use is not expected in the area;'

i

I

S4.3-1
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TABLE S4-2

; LAND USE DATA
|

!

| Newberry Saluda Aiken

Total County Land (Acres) 405,120 283,000 702,000

Federal Land (%) 1958 13.6 1.4 10.5
1967 13.6 1.7 10.5

Percent Change 0 + .3 0

Urban & Build-Up (%) 1958 4.4 0.8 6.3
1967 4.3 1. 2 7.4

Percent Change - .1 + .4 + 1.1

Cropland (%) 1958 19.8 25.2 19.6
1967 12.4 19.5 17.5

Percent Change - 7.4 - 5.7 - 2.1

Pasture (%) 1958 4.3 11.8 2. 7
1967 8.8 17.3 2. 3

Percent Change + 4.5 + 5.5 .4

Agricultural (Crop-
"

land plus Pasture)(%)
1958 24.1 37.0 22.3
1967 21.2 36.8 19.8

Percent Change - 2. 9 - .2 - 2.5

Forest (7.) 1958 55.1 57.6 58.3
1967 58.3 57.0 59.8

Percent Change + 3.2 - .6 + 1.5

Other Land (%) 1958 2.5 2.8 2. 2
1967 2.1 2.8 2.1

Percent Change .4 0 .1- -

. _ _ _ _ _ ______ _ _ _______ __..__ __..____ _____ __ . , . _ _ _ . . _ _ _ _ _ _ . ., , . . _ _ _ _ , . . . . _ . . . _ _ _ _ _ _ , . _ _



( rather, a slight decrease is expected due to population migrations to

urbanized areas. The proposed lines, therefore, should have virtually

no effect on the residences in the area from a safety, nuisance or

aesthetic viewpoint. .

S4.3.1.2 Impact on Agriculture
,

There are no agricultural activities in the area through which the

transmission lines will pass. Therefore, there will he no impact on

agriculture.

S4.3.1.3 Impact on Forestry

Approximately 807. uf the land in the general area (Fairfield County)

is forested. The proposed transmission lines will be constructed

through entirely forested areas. Forestry products represent a..

- significant source of income (24.37. in 1969) in the county from farm

marketings, but the total land area required by the rights-of-way of

the proposed lines will amount to less than 0.1% of the total forested

land in the county. The main ef fects of clearing the rights-of-way

through the forested area would be related to disturbance to a small ' !

part of the natural setting and resulting changes'in the wildlife

habitat.

G '
-f

-d S4.3.1.4 Impact on Wildlife

As a result of clearing of rights-of-way associated with construction

of the transmission lines, there will be some unavoidable effects on

- ' wildlife habitat. These effects are not all necessarily adverse; in j

fact, some of the changes in the habitat may benefit certain wildlife

*

species. For example, it is generally considered that the extensive

growth of bushy vegetation on cut-over land following logging of major f
!1

S4.3-2
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forests is a factor in helping to increase deer population. Similarly,

the added edge created by clearing a corridor through heavily wooded

-areas will permit greater sunlight penetration and favor the growth

of low growing weeds and woody plants that are important food sources

to certain species.

''There will be some impact on wildlife inhabiting the wooded areas tof '

be cleared. A total of approximately 165 acres of generally pine,

forests would be cleared. Animals displaced would probably migrate
t

into unoccupied " niches" in adjacent areas. Since the forest habitat

disturbed is an ihsignificant amount of the total forested land in the
,

area, this impact is considered practically nil.
,

S4.3.1.5 Impact on Aesthetics ;*

Since the proposed transmission lines are in a remote area, well away

from residences and do not cross any roads, the opportunities to view

the line would be minimal. From this standpoint, the impact of the i

proposed transmission lines on aesthetics would be negligible. Never-
,

,

theless, SCE6G plans to make certain provisions in design and construc-
;

tion in order that the transmission lines would blend into the natural-

environment as much as.possibic. These procedures are discussed in
;

s *

Section S4.4. -|
-

'
S4.3.2 Summer-Pineland and Summer-Denny Terrace No. 2 Lines

. i
'

S4 ~. 3. 2.1 Impact on Present Population and Residential Land Use

The Summer-Pineland and Summer-Denny Terrace No. 2 transmission lines,

for the most part, will pass through a rural area that is generally

S4.3-3
r
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o
sparsely populated. With the exception of the areas where the lines

terminate, near Columbia, the populetion density along the routes is

less than 30 people per square mile. It is planned that the proposed

'( transmission lines would generally be at least a few hundred feet away

from existing residences, so that the lines should have virtually no

effect from the safety or nuisance standpoint. Over most of the trans-

mission line routes, populations are not expected to increase; thus the

transmission lines are not expected to significantly affect future uses

of land for residential purposes. Near the termination of both the

Summer-Pineland and Sumne r-Denny Terrace No. 2 Lines near Columbia,

increasing urbanization is expected to increase population densities.

'

S4.3.2.2 Impact on Agriculture

The proposed lines would be constructed over an insignificant amount
s

of cultivated land, so that the effects on agriculture would be

negligible. - -

t

S4.3.2.3 Impact on Forestry
i

Except near their termination points, practically all of the rights-of- ,

way for the proposed lines would be constructed through forested areas

O As discussed in Section S4.3.1.5, forestry products represent a
'V .

significant source of income in Fairfield County; but they are only a

small source of income in Richland County. The estimated amount of

- forested land which would be removed.for the proposed transmission line-
,y rights-of-way would be less than 800 acres, or less than two-tenths of

17. of the total forested land in the two counties through which the
,

'
transmission lines will be constructed. From this standpoint, it is

u .

S4.3-4
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'

,

considered that the impact of the lines on forestry is slight.
.

J

The main effects would be related to disturbance of the natural l
1

!

setting and resulting changes in wildlife habitat. l

i

S4.3.2.4 Impact on Wildlife

Since the proposed line will be constructed primarily through

y forested areas, there will be a loss of wildlife habitat. The

k
impact on wildlife would be essentially as discussed in Section

,

S4.3.1.4.

|
S4.3.2.5 Impact on Aesthetics

It is believed that one of the most important impacts on the environ-

ment due to construction of the proposed lines will be related to

i
aesthetics. An evaluation of this impact, however, is difficult to make,

n

even in a qualitative manner. It is necessarily a subjective analysis

and is unavoidably biased by individual backgrounds and experiences and

there obviously can be many diverse points of view.

For the purpose of this evaluation the view of those persons who would

consider a transmission line and related right-of-way treatment inherently

unattractive and displeasing to the visual sense has been taken. The

10g evaluation is further based on the premise that, regardless of an

individual's opinion of transmission lines he must first see it in order

to react; that is, it must be so apparent within his range of perception .

O
.

that he can not help but take note of its presence. Therefore, one':

method to evaluate the impact of transmission lines on a esthetic s

is to consider its case of visibility from vantage points which would

r
- be orainarily available to the largest proportion of people living in or

S4.3-5
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!

( traveling through the area. A second method is to evaluate the impact

t

on aesthetics in terms of the design of transmission poles and towers |

and the effects of expected cicaring and construction procedures
n
Q employed along the proposed right-of-way. The former method is discussed

in this section. Planned design and construction procedures are dis-

cussed in Section S4.4.

The ease with which people would be abic to see the transmission lines

varies with distances from the line and whether their views are

screened by intervening hills, vegetation or other obstructions. -

.

For the most part, the transmission lines would be constructed through !

a wooded area. A major portion of the lines parallel State liighway 215,

along which much of the rural population lives. The proposed line would

be sufficiently far away from the road so that passing motorists would
.

i

not be able to see this portion of the lines. The lines would also in '

general be sufficiently set back from houses, with a " buffer" wooded
.

area between the right of way and houses, such that the visual impact !

would be minimal. Furthermore, the heights of the wood li-frame poles
:

which would be used along this portion of the lines are generally not

as tall as the surrounding trees which would further screen the trans-

mission lines. ;
,

The most significant visual impact of these lines would be at road

crossings, and in the areas where the lines terminate at their re-

i
spective substations near the Columbia metropolitan area, where more j!

!

exposure to people is probable.
i

:
!

i

S4.3-6 ;
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t
f

The proposed transmission lines would cross over several creeks, thei

major one being Little River. The visual impact at these crossings
'

would be practically nil, since the crossings would be in remote areas |
t

( and the creeks are generally not accessible to boating. !

;

S4.3.3 Summer-Urquhart Line

S4.3.3.1 Impact on Present Population and Residential Land Use
I i

The proposed transmission line will pass through a rural area that is.. ,

generally thinly populated. The largest centers of population in the [

three-county area through which the transmission line will pass are '

>

Batesburg, Graniteville, Gloverville, Aiken and Augusta. However, ;
;

the proposed line will be at least a few miles from the smaller towns >

and more than five miles from the larger cities so that very little !

impact is expected on the existing population. Increasing urbanization
,

and future residential use of land near the larger cities of Aiken

i

and Augusta could possibly encrouch close to the proposed transmission i

line right-of-way. Population densities in Newberry and Saluda

Counties, through which about one half of the transmission line will

pass, is less than fifty persons per square mile, and based on pro-
,

jections of census data, is not likely to increase significantly in the
,

future. Because of the low populations, the proposed line should have

little effect on residences in thest two counties from a safety or

nuisance viewpoint. It is judged that the impact on residential land

r
i use would be higher in Aiken County, especially around the larger

population centers as a result of probabic increase in urbanization.

Even in these areas, the impact on present population and residential -!

/ land use is not expected to be significant. j(
l

S4.1-7
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S4.3.3.2 Impact on Agriculture

The proposed transmission line will pass through a significant portion*

of agricultural land. (Table S4-2) . Aside from the minor nuisance of !
,

operating farm machinery around the foundation of the poles, and the {

interference with aerial spraying of crops, there will be only a small '

loss of land from agricultural production.(1) Foundations of the wood [

poles that will predominatly be installed for the transmissionline do. ,,

not take up much space. ;s-

.

Future damage to crops could occur during maintenance of the line.
,

5

Routine maintenance expected is not likely to result in damage to crops
'..

or lands. Since it is not possible to predict the nature of the emer-

gency repair work, this type of impact on agriculture cannot be evaluated.

In any event, farmers will be compensated for damages caused by SCE&G !

during maintenance and repair operations,
s_ ,

S4.3.3.3 Impact on Forestry I.

A significant portion of the proposed transmission line will be constructed

through forested areas (see Table S4-2). Forest products are not a signi-
.

ficant source of farm income in the three-county area, so the removal of

forested areas along the proposed right-of-way will not have a significant

effect on the industry. The loss of forest land due to the construction

of the transmission line is conservatively estimated to be about one per-

cent of the total forested acreage in the three-county area. The primary

impact would be that resulting from disturbance to natural settings and

loss of wildlife habitat.

i

:

/''T (1)This will be compensated by monetary consideration when right-of-way )
; ;

L

is acquired by South Carolina Electric & Gas Company.

S4.3-8
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I(') S4.3.3.4 Impact on Wildlife !Q
There will be some unavoidable effects on wildlife habitat due to the i

construction of the transmission line through forested areas. As

C r

( indicated in Section S4.3.4, howeser, there are certain beneficial *

effects of clearing a corridor thro igh heavily wooded areas. It would

I

appear that the beneficial effects balance the adverse effects, especially

.

since only a small portion of the total existing forested area would be

removed and animals displaced could easily migrate into adjacent forested-

areas.

Only temporary disturbance to wildlife would be experienced in those

areas where the proposed transmission lines would cross meadows and

pastures, as regrowth would take place quite quickly.

f~
- Temporary adverse effects on wildlife could occur during construction

of the proposed line, especially in or near water and swampy areas.
.

Use of construction equipment in these areas would disturb the natural

environment. Certain aquatic biota would probably be adversely affected;

however, the impact would be temporary. Upon completion of construction,

it is expected that the aquatic ecosystem would soon return to equilibrium.

S4.3.3.5 Impact on Aestheticsq

The impact of a proposed transmission line on aesthetics has previously

been discussed in Section S4.3.2.5. The proposed Summer-Urquhart line

b will cross the Broad River, the upper portion of Lake Murray, many other

small creeks and associated swampy areas, two interstate highways, and

many other primt.ry and secondary roads. Thus, there would be many areas

where the proposed transmissim line could be viewed by individuals,

S4.3-9
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A
( even through major portions of the line will be constructed through forested

areas where they will be concealed. Construction of the proposed line r

across open aress, although set back a distance from adjacent roadways, s

!

would still have a visual impact. Thus, for the Summer-Urquhart line,

there will be a number of cases in which visual impact cannot be climinated {
:

or minimized, with exposure to reistively large numbers of people. The
A degree of regard to aesthetics would predominatly be a function of the

.

tastes of an individual viewer.
L

!

S4.4 DESIGN AND CONSTRUCTION PROCEDURES TO MINIMIZE ENVIRONMENTAL IMPACT
I,

SCE&G is aware of its responsibilities to provide low cost, reliabic |

!

At the same |electric power to meet the rising demand of its customers.
i
>

time, it is mindful of its obligations to provide the necessary facilities

in a manner which will have a minimum effect on the environment. To this
i

i,
'

end, the Company has committed major expenditures to minimize emissions

to the environment from existing plants, and is pledged to meet its f

environmental obligations with respect to the proposed Virgil C. Summer }i
Nuclear Station Unit No. 1, as described in the Environmental Report and

this supplemental report. SCE&G will continue in this spirit with res- i
,

to the construction of the proposed transmission lines requiredpect i

( in connection with the Virgil C. Summer Nuclear Station Unit No. 1.
,

'

The proposed transmission lines will be designed and constructed by

SCE&G using the Federal Power Commission Order No. 414 of November 27,r
t

1970, " Protection and Enchancement of Natural, Historic, and Scenic
1

1

Values in the Design, Location, Cons truc tion, and Operation of Project

Works" as its guide (Ref. 9) . Other than Lake Murray, the proposed j

:.p

' (a)
:

1

S4.4-1
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,

transmission line rights-of-way will avoid historic places, natural land-

marks and officially designated parks, scenic, wildlife and recreational

,
lands.

' e'
Along approximately 90% of the rights-of-way of the proposed trans-

mission lines, wood H-frame pole construction will be utilized. Since

l
major portions of the rights-of-way will be through wooded areas, there ;9 I

'

will be maximum compatibility with the environs. Also, the generally j.

|,

|
low height of these poles (75-80 feet) would provide for maximum j

; i
screening, thus reducing visual impact. Near Columbia and in certain '

i

other areas, steel ' towers will be utilized to minimize the amount of !

!
: rights-of-way required and in this section eliminate the necessity of; .!

t
.,

-l
guys at angle points, which would encroach upon adjacent property.

|

Where possible, densely populated areas will be avoided and rights-of-way
1

| will be sufficiently set back a few hundred feet, from isolated houses
'

;

. to minimize nuisance and aest hetic impact. At all crossings of major' :
: I

roads, measures will be taken to avoid long tunnel views. Major water |
i

'

J- ;

i crossings, such as at Lake Murray, would be made at those locations which i

; I

| would minimize aesthetic impact. Precautions will be taken to assure that |

construction activities along the rights-of-way in the vicinity of streams )
will not lead to erosion, sedimentation or other disturbances that would

!
affect water quality. !

; I

1

SCE&G is presently conducting an experiment in screen planting. A !9 |
"

vegetative program will be impicmented particularly in areas where !

1 |

the corridor transects roadsides. Plantings of selected species in these |
4

,

|

areas will be accomplished to improve the aesthetics, and provide wild- )
i

life with cover, food and the highly important travel lanes, connecting |

J

:
1

S4.4-2 i
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one wooded area or kind of habitat with another. Where applicable,

plantings muld be arranged with taller plants along the edge of the

right-of-way and their successively smaller plants and grass along

the centerline.

S4.5 CONCLUSIONS

For the most part, the construction of the transmission lines will

y have very little impact on land use. Agriculture is generally of

low to medium intensity. Where the line crosses crop land, the area

removed from production is insignificant.

There also should be no significant direct impact on residential land !

use, with the exception that the space occupied by the rights-of-way
;

will preclude construction of houses in the immediate right-of-way. ;

,

The impact due to clearing of rights-of-way through forested areas is
t

judged to be slight. The total amount of forested land to be removed
,

is insignificant compared to the total amount of forested areas, and its
,

effect on the production of commercial forest products is negligible.

The greatest impact would be the disturbance of the natural setting due
.

to removal of trees in forested areas.

Removal of trees will force some species of wildlife to find new homes,

but the areas through which the transmission lines will pass appear to I

have the necessary habitat conditions and capac.ty to support greater
- wildlife populations than now present. Much of the disturbance associated

L
with construction of the lines in open areas is only temporary, as !

|
regrowth of weeds and brush in the rights-of-way will take place quite |

C
,

S4.5-1
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quickly and good cover for birds and small animals will likely be re-
';

stored at the end of one full season's growth. The vegetation that will

j volunteer within, and along the edges of the rights-of-way in forested

areas is apt to be more favorable in terms of supplyfng food to wild-; w
life. As discussed in Section S4.4, vegetative programs will be

! developed to provide screening of the lines and to obtain more ideal

habitat for desired wildlife species.
-s.
,

Probably the one factor that will be most affected by the construction

of the transmission lines will be the quality of aesthetics. The rights-

of-way selected will' utilize available natural screening of the line from

the view of most travellers in the area by use of vegetation, high ground,

or a sufficiently great distance to reduce visual impact. There will be

(9 certain instances where aesthetic impacts cannot be avoided or minimized.
V

It is believed that such isolated cases will be balanced by the benefits

of low cost, reliable, electric power resulting from the construction"

of the proposed transmission facilities.

O

-
(

r
\
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S5.0 ENVIRONMENTAL EFFECTS OF ACCIDENTS

S5.1 INTRODUCTION ?

I
x This section evaluates the environmental impact of postulated accidents

and occurrences which may occur, however remote, during the operating life
i

of the Virgil C. Summer Nuclear Station. The evaluation follows the guidelines
'

V given in the AEC document " Scope of Applicants' Environmental Reports with

Respect to Transportation, Transmission Lines, and Accidents" issued on !

|
September 1, 1971. The results of this evaluation reveal that the con-

O ~

sequences of the postulated accidents and occurrences have no significant

adverse environmental effects.
>

,

The postulated accidents and occurrences are divided into the nine accident '!

classes identified in the AEC guide of September 1,1971 as shown in Table h

S5.1-3. The environmental impact of the postulated incidents is evaluated
,

using assumptions in the analyses as realistic as the state of knowledge.

permits. Past operating experience has been considered in selecting the

assumptions, and the analyses are based on those conditions that are

expected to exist if the postulated accident were to occur. The radiological
*

consequences of an accident are evaluated on the basis that the most probable

meteorological conditions, as calculated from the CVNPA tower meteorology '

data,and the population distribution toward the end of plant life exist at

the time of an accident.
,

,

In the following pages, a typical accident for each class is described and f
;

its consequences evaluated. Where only one accident example is considered '+

,

in a class, the postulated accident was selected from consideration of
|

several possible accidents in that class. Consideration of the nine classes

i
reveals that these classes can be conveniently grouped on the basis of their

likelihood of occurrence as follows:
(s ,

.

;

Y
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TABLE SS.1-1
,

(J CLASSIFICATION OF POSTULATED ACCIDENTS AND OCCURRENCES

t

NO. OF
CLASS DESCRIPTION EXAMPLE (S) !

3 1 Trivial Incidents Small spills
Small leaks inside containment

t

2 Misc. Small Releases Spills
outside Containment Leaks and pipe breaks

3 Radwaste System Failures Equipment failure
Serious malfunction or hum a error ;

4 Events that release radio- Fuel failures during normal '

activity operation. Transients outside i
'

expected range of variables.

5 Events that release radio- Class 4 & Heat Exchanger Leak
activity into secondary system

6 Refueling accidents inside Drop fuel element I
containment Drop heavy object onto fuel

Mechanical malfunction or loss
( of cooling in transfer tube

7 Accidents to spent fuel Drop fuci element
outside containment Drop heavy object onto fuel.

Drop shielding cask - loss of
,

cooling to cask i

Transportation incident on site

8 Accident initiation events Reactivity transient
;

considered in design-basis Rupture of primary piping '

evaluation in the Safety Flow decrease - Steamline break
Analysis Report

9 Hypothetical sequences of Successive failures of multiple
failures more severe than barriers normally provided and
Class 8 maintained

i

'

-tg
i

~

O
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S5.1.1 CLASS 1 TIIROUGH CLASS 5,_ s
\

Id This group deals with events which may occur at one time or another during

the life of the plant. The compilation of a complete list of events with

their corresponding frequency which fall in this group is not practical.g

(
The environmental impact of each event, as will be shown later, is very'

small. Throughout plant operating life, a record of the magnitude and

consequences of each event is maintained and the cumulative effect ofg

subsequent occurrences is evaluated. This procedure will give timely
,

identification of any possible cumulative effects or trends leading to '

unacceptable environmental effects. This will also allow corrective

actions (such as equipment repair, changes in procedure, frequent inspection,
;

temporary plant shutdown, etc.) to be taken before a significant adverse
,

impact on the environment can be imposed.

(/ Postulated occurrences for Classes 2 through 5 are considered in the following

pages. Class 1 events are considered as small spills or small leaks inside

the containment. Release to the environment, if any, would be insignificant.

Therefore, these events are not considered because of their trivial consequences,

as indicated in the AEC guidelines.

S5.1.2 CLASSES 6 AND 7

'

This group deals with refueling and fuel handling accidents inside and outside

the containment. Detailed procedures are provided to handle irradiated fuel

properly. The probability of such accidents is small; however, considering

(A) the large number of fuel assemblies handled during the life of the plant, an
. N._/

incident falling in this category could conceivably occur during the plant

life. The consequences of such an accident, as shown in the subsequent pages,

have no significant adverse impact on the environment.,

w .
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S5.1.3 CLASS 8 !

[ This class includes those accidents with very small probabilities of

occurrence that are not expected to occur during the life of this plant ,

and whose initiation events are considered in the Safety Analysis Report. f
(SAR), available in the public record.

u ,

Each accident is treated separately in the following pages. The treatment
,

consists of a brief description of the accident, a summary of the steps
/

taken in the design, manufacturing, installation and operation to essentially 1

climinate the possibility of its occurrence, a list of the most significant '

,

assumptions used in the analyses and the results of the dose calculations.
;

The accident consequences are evaluated by using the analytical models

described in the SAR. The basic difference between the SAR evaluations and'

those presented in this section is represented by the values of the parameters

used as input in the analytical models. The SAR analyses are based on extremely

conservative input parameters while the analyscs performed in this report

are based on realistic assessments of the performance of the nuclear plant !

safeguards.

t

It can be concluded that accidents falling in this class have no significant

adverse environmental effects because:

a. Hypothetical SAR types of accident initiation events are not

i expected to occur during the life of this plant because of the

numerous steps taken in design manufacture, construction,

operation, and maintenance to prevent them, and
<

h
|d b. The expected environmental consequences if any one of the accidents '

were to occur are even below the limits considered safe for normal

operation (10 CFR 20).

.0\ \V '
!

\
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S5.1.4 CLASS 9
/ 'T !(s,/ This accident class involves hypothetical sequences of failures more severe

!

than Class 8, i.e., successive failures of multiple barriers normally !
+

provided and maintained, f

/"' i
8

i

i
Considering, as an example, the rupture of a Reactor Coolant System pipe, i

Class 8 covers the case of this initiation event and expected performance f

;

,/''} of plant safeguards. Class 9, on the contrary, would consider the initiation

\s ' t

event, i.e., rupture of a Reactor Coolant System pipe plus, hypothetically ;

i

deteriorated performance of plant safeguards, for example, f ailure of outside |
.

power supply, and/or failure of a diesel, and/or failure of a high head |
!

safety injection pump, and/or failure of a low head safety injection valve, ;

I
and/or failure of a containment spray pump, and/or f ailure of a containment

spray valve, etc. This chain of failures can, theoretically, be carried I

( as far as an individual's imagination can go,
s_ ;

o

Y

The Safety Analysis Report contains studies on the consequences of many ',

successive failures. The likelihood of the combination of the initiation
i

event and these successive failures is extremely remote. The consequences, i

as presented in the SAR, are within the allowable limits for remote probability !
:

accidents (10 CFR 300 limits).

(_/ The occurrence of successive failures as presented in the SAR or beyond
*

is so remote that its environmental risk is extremely low. Hence, it is )

not necessary to discuss these nultiple barrier failures in the present 1

- report, as indicated in the AEC guide published on September 1, 1971.

,

,

,/ |
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SS.2 METEOROLOGY AND POPULATION DISTRIBUTIONS,m
t( In order to arrive at a realistic assessment of. the conseqtiences of an

accidental release of radioactivity, it is necessary to determine:

a. The probability of a specific location being affected,
f

V b. The appropriate (most probable) dilution factor of the

location is affected.

c. The population around the site that is affected by the accident.

V' .

In this analysis, the consecutive hourly weather data at Parr, South Carolina-

have been evaluated to determine the probability of a specific location being

affected and the appropriate dilution factors for the vicinity of the

Summer Station out to 50 miles. Since little change in population is expected

over the 40 year life of the station, the year 2010 projected population

distribution is considered representative as far as the determination of the

most probable accidental man-relative concentrations (man-seconds per cubic

meter).

S5.2.1 THE PROBABILITY OF A LOCATION BEING AFFECTED

The probability of a location being affected is dependent upon two factors.

One is the duration of the accident; and the other is the direction of the

location from the accidental release. Table S5.2-1 presents the percentage

-[ probabilities of locations being affected for accidents of durations of two
A

hours, one day, or 30 days for each of the sixteen compass directions pointing

away from the Virgil C. Summer Nuclear Station (Summer Station) .

a

OLJ
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TABLE SS.2-1

PROBABILITY OF A SECTOR BEING
AFFECTED BY AN ACCIDENTAL RELEASE

OF 2 HOURS, 24 HOURS, OR 30 DAYS DURATION

O 2 24 720
SECTOR AFFECTED HOURS HOURS HOURS

SSW 5. 9 7 "' 33.62 % 100 %
SW 9.21 40.28 100
WSW 11.31 41.21 100

0 W 9.08 39.63 100
WNW 5.12 29.47 100
NW 4.39 23.64 98.44.

NNW .7.45 36.41 100
N 12.09 47.17 100
NNE 9.33 47.30 100
NE 10.04 46.81 100
ENE 12.76 53.14 100
E 21.30 64.47 100
ESE 10.65 54.81 100
SE 6.97 42.16 100
SSE 8.02 43.44 100
S 8.74 42.23 100

Average Prob. 9.53 % 42.86 % 99.90 %

,

l

O

O
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S5.2.2 THE MOST PF0BABLE DILUTION FACTORS j(" ;

There are wide variations in the dilution factors which can affect a location ]

from an accidental release. The "most probable" dilution factor may be defined

as the median value of these factors, each of which has been averaged over the

,O '

duration of the release. Table SS.2-2 presents such dilution factors as a

function of accident duration and of distance from the release point.
!
|

(0~')
S5.2.3 THE POPULATION DISTRIBUTION FOR THE YEAR 2010 |

The population distribution near the V. C. Summer Plant has been taken from !
*

i
*

Figures 2.2-2 and 2.2-4 of the PSAR and is presented in Table SS.2-3. j
a

These data are from the year 2010 projections. The sector values in the

reference have been adjusted by averaging and interpolation to give values ,

which conform to the sectors affected by the observable wind directions.

p SS.2.4 THE MAN-RELATIVE CONCENTRATION VALUES

G
The dilution factors of Table S5.2-2 have been multiplied by the por/:.cion

distributions in Table S5.2-3 to give the " man-relative concentrat ica''

(man seconds per cubic meter) in Table S5.2-4 for the two hour, Table S5.2-5

for the 24 hour, and Table S5.2-6 for the 30 day accidental release. On the

left side of ead2 table the percentage probabilities of the sector being

affected are repeated from Table S5.2-1.

O,
Tables SS.2-4, S5.2-5, and S5.2-6 present the median of the dilution factors 7

determined under the following assumptions:

n. Each hour of the year an accidental release occurs.
,,

\_ / b. The relative concentrations following each release are calculated
1

for each hour and accumulated in the sectors toward which the wind

- ("'g . !

\- I ,
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1s blowing for that hour. At the end of the accident, the

relative concentrations which are accumulated in each sector
!

are averaged, sector by sector, for the duration of the accident. {

c. For each accident duration a frequency distribution is established j

of the sector by sector average relative concentration values for
i

each accidental release. Finally the median value of these average I

dilution factors is selected In selecting this median, the sector

!averages which are zero are ignored.
i

d. For each accident duration, the number of zero averages in each |

sector are determined to provide the frequency with which the

sector is affected.

i
+

,

b

%

P

!

i
+

l

!

k

|

'

.
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TABLE 55.2-2 )4

'@ i
MOST PROBABLE DILUTION FACTORS * IF A LOCATION '

IS AFFECTED BY AN ACCIDENTAL RELEASE

DISTANCE 2 24 720
(MILES) HOURS HOURS 110URS

'

1.0 1.2E-05 3.0E-06 1.8E-06 (Site Boundary)

1.5 6.1E-06 1.5E-06 8.9E-07
~

.

2.5 2.72E-06 6.7E-07 3.97E-07

@,

3.5 1.62E-06 3. 9 7E-0 7 2.36E-07
-

,

4.5 1.12E-06 2.76E-07 1.64E-07

| 7.5 5.51E-07 1.35E-07 8.04E-08
)

15 2.15E-07 5. 3 E-0 8 3.14E-08-

: 25 1.09E-07 2.68E-08 1.59E-08 I

{ .)
35 7.09E-08 1. 74 E-0 8 1. 03E-0 8

45 5.18E-08 1.27E-08 7.55E-09 I
; -i

1 '|
|

|

i.

..|

I

I
*X

.. , seconds / cubic meter ]'

Q

(

|

I
|

@ l.

:
1

[@
.

1

+

'$
'
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TABLE S5.2-3
t

\-- THE POPULATION DISTRIBUTION IN THE
VICINITY OF THE VIRGIL C. SUMMER

NUCLEAR STATION PROJECTED FOR THE
YEAR 2010

f DISTANCE IN MILES
'

SECTOR 1.5 2.5 3.5 4.5 7.5 15 25 35 45

NNE O 14 39 30 210 2,007-1/4 6,311.5 8,645-3/4 36,474-1/4

NE 19.5 46 23 7.5 173.5 2,957.5 2,687.5 11,158 30,958
*

ENE 26.5 53.5 17.5 18 261.6 3,658 3,393-1/4 8,804-1/4 25,468-1/4

E 14 '21.5 10.5 26 344 4,358.5 4,099 6,450.5 19,978.5

ESE 25 9 7 35 247 8,291 90,858.5 21,457-3/4 16,680-3/4

SE 18 23 16 19.5 202.5 12,223.5 177,618 36,465 13,383

SSE O 14 9 0 265.5 12,760-1/4 105,956 26,128-1/4 10,862-1/4

S 0 0 27 32.5 589.5 13,297 34,294 15,791.5 8,341.5

SSW 0 0 43 46.5 826.5 7,673.5 18,958-1/4 11,013.5 8,650

SW 0 0 41 35.5 615.5 2,050 3,622.5 6,235.5 8,958.5

WSW L 0 0 32 37.5 608.5 6,448-1/4 3,207.5 12,130.5 26,229.5

W 0 5.5 18 34 547 10,846.5 2,782.5 18,025.5 43,500.5

WNW 0 5.5 11 30.5 350 6,184-3/4 5,127.5 17,473 27,190

NW 0 0 0 12.5 302 1,523 7,472.5 16,920.5 10,879.5

NNW 0 0 0 23 240.5 1,290 8,704 11,527 26,435
t
'

N 0 0 23 53 235.5 1,057 9,935.5 6,133.5 41,990.5

bJ
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TABLE S5.2-4

MAN-RELATIVE CONCENTRA*IIONS FOR 2 HOUR ACCIDENTAL RELEASES

PPOSABILITY
OF SECTOR DISTANCE IN MILES

BEIMG AFFECTED
SECTOR PERCENT 1.5 2.5 3.5 4.5 7.5 15 25 35 45

NUE 9.3 0 3.81E-5 6.32E-5 3.36E-5 1.16E-4 4.32E-4 6.88E-4 6.13E-4 1.89E-3

NE 10.0 1.19E-4 1.25E-4 3.73E-5 8.40E-6 9.56E-5 6.36E-4 2.93E-4 7.91E-4 1.60E-3

ENE 12.8 1.62E-4 1.455E-4 2.835E-5 2.02E-5 1.44E-4. 7.86E-4 3.70E-4 6.24E-4 1.32E-3

E 21.3 8.54E-5 5.85E-5 1.70E-5 2.91E-5 1.895E-4 9.37E-4 4.47E-4 4.57E-4 1.03E-3

ESE 10.6 1.525E-4 2.45E-5 1.13E-5 3.92E-5 1.36E-4 1.78E-3 9.90E-3 1.52E-3 8.64E-4

SE 7.0 1.10E-4 6.26E-5 2.59E-5 2.18E-5 1.12E-4 2.63E-3 1.936E-2 2.585E-3 6.93E-4

SSE 8.0 0 3.81E-5 1.46E-5 0 1.46E-4 2.74E-3 1.155E-2 1.85E-3 5.63E-4

S 8.7 0 0 4.37E-5 3.64E-5 3.25E-4 2.86E-3 3.74E-3 1.12E-3 4.32E-4

SSW 6.0 0 0 6.97E-5 5.21E-5 4.53E-4 1.65E-3 2.07E-3 7.81E-4 4.48E-4

SW 9.2 0 0 6.64E-5 3.98E-5 3.39E-4 4.41E-4 3.95E-4 4.42E-4 4.64E-4

WSW 11.3 0 0 5.18E-5 4.20E-5 3.35E-4 1.39E-3 3.50E-4 8.60E-4 1.36E-3

W 9.1 0 0 2.92E-5 3.81E-5 3.01E-4 2.33E-3 3.03E-4 1.28E-3 2.25E-3

WNW 5.1 0 1.5"E-5 1.78E-5 3.42E-5 1.93E-4 1.33E-3 5.59E-4 1.24E-3 1.41E-3

NW 4.4 0 1.50E-5 0 1.40E-5 1.66E-4 3.27E-4 8.145E-4 1.20E-3 5.64E-4

NNW 7.4 .0 0 0 2.58E-5 1.325E-4 2.77E-4 9.49E-4 8.17E-4 1.37E-3

N 12.1 0 0 3.73E-5 5.94E-5 1.30E-4 2.27E-4 1.08E-3 4.35E-4 2.175E-3

w
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TABLE SS.2-5

MAN-RELATIVE CONCENTRATIONS FOR 24110UR ACCIDENTAL RELEASES

PROBABILITY
OF SECTOR DISTANCE IN MILES

3EING AFFECTE"
SECTOR PERCENT 1.5 2.5 3.5 4.5 7.5 15 25 35 45

NNE 47.3 0 9.38E-6 1.55E-5 8.28E-6 2. 835 E-5 1. 06E-4 1.69E-4 1.50E-4 4.63E-4

NE 46.8 2.93E-5 3.08E-5 9.13E-6 2.07E-6 2.34E-5 1.57E-4 7.20E-5 1.94E-4 3.93E-4

ENE 33.1 3.98E-5 3.58E-5 6.95E-6 4.97E-6 3.53E-5 1.94E-4 '9.09E-5 1.53E-4 3.23E-4

E 64.5 2.10E-5 1.44E-5 4.17E-6 7.18E-6 4.64E-5 2.31E-4 1.10E-4 1.12E-4 2.54E-4

ESE 54.8 3.75E-5 6.03E-6 2.78E-6 9.66E-6 3.33E-5 4 39E-4 2. 4 35 E-4 3.73E-4 2.12E-4

SE 42.2 2.70E-5 1.54E-5 6.35E-6 5.38E-6 2.73E-5 6.48E-4 4.76E-3 6.34E-4 1.70E-4

SSE 43.4 0 9.38E-6 3.57E-6 0 3.58E-5 6.76E-4 2.84E-3 4.55E-4 1.38E-4

S 42.2 0 0 1.07E-5 8.97E-6 7.96E-5 7.03E-4 9.19E-4 2.75E-4 1.06E-4

SSW 33.6 0 0 1.71E-5 1.28E-5 1.12E-4 4.07E-4 5.08E-4 1.92E-4 1.10E-4

SW 40.3 0 0 1.63E-5 9.80E-5 8.31E-5 1.09E-4 9.71E-5 1.08E-4 1.14E-4

WSW 41.2 0 0 1.27E-5 1.035E-5 8.21E-5 3.42E-4 S.60E-5 2.11E-4 3.33E-4

W 39.6 0 3.685E-6 7.15E-6 9.38E-6 7.38E-5 5.75E-4 7.46E-5 3.14E-4 5.52E-4

WNW 29.5 0 3.685E-6 4.37E-6 8.42E-6 4. 725E-5 3.28E-4 1.37E-4 3.04E-4 3.45E-4

NW 23.6 0 0 0 3.45E-6 4.08E-5 8.07E-5 2.00E-4 2.94E-4 1.38E-4

NNW 36.4 0 0 0 6.35E-6 3.25E-6 6.84E-5 2.33E-4 2.01E-4 3.36E-4

N 47.2 0 0 9.13E-6 1.46E-5 3.18E-5 5.6CE-5 2.66E-4 1.07E-4 5.33E-4:

6
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TABLE S5.2-6

MAN-RELATIVE CONCENTRATIONS FOR 30 DAY ACCIDENTAL RELEASES

I'P.0BABILITY
OF SECTOR DISTANCE IN MILES

BETNG AFFECTED

SECTOR "E".CD:T 1.5 2.5 3.5 4.5 7.5 15 25 35 45

NNE 100 0 5.56E-6 9.20E-6 4.92E-6 1.69E-5 6.30E-5 100E-4 8.91E-5 2.75E-4

NE 100 1.74E-5 1.83E-5 5.43E-6 1.23E-6 1.39E-5 9.29E-5 4.27E-5 1.15E-4 2.34E-4

ENE 100 2.36E-5 2.12E-5 4.13E-6 2.95E-6 2.10E-5' l.15E-4 5.40E-5 9.07E-5 1.93E-4

E 100 1.25E-5 8.54E-6 2.48E-6 4.26E-6 2.77E-5 1.37E-4 6.52E-5 6.64E-5 1.51E-4

| ESE 100 2.225E-5 3.57E-6 1.65E-6 5.74E-6 1.99E-3 2.60E-4 1.44E-3 2.21E-4 1.26E-4
f

SE 100 1.60E-5 9.13E-6 3.78E-6 3.20E-6 1.63E-5 3.84E-4 2.82E-3 3.76E-4 1.01E-4

| SSE 100 0 5.56E-6 2.12E-6 0 2.13E-5 4.01E-4 1.68E-3 2.69E-4 8.20E-5

S 100 0 0 6.37E-6 5.33E-6 4.74E-5 4.18E-4 5.45E-4 1.63E-4 6.30E-5

SSW 100 0 0 1.01E-5 7.63E-6 6.645E-5 2.41E-4 3.01E-4 1.13E-4 6.53E-5

SW 100 0 0 9.68E-6 5.82E-6 4.95E-5 6.44E-5 5.76E-5 6.42E-5 6.76E-5

| WSW 100 0 0 7.55E-6 6.15E-6 4.89E-5 2.02E-4 5.10E-5 1.25E-4 1.98E-4

W 100 0 2.18E-6 4.25E-6 5.58E-6 4.40E-5 3.41E-4 4.42E-5 1.86E-4 3.28E-4

WNW 100 0 2.18E-6 2.60E-6 5.00E-6 2.81E-5 1.94E-4 8.15E-5- 1.80E-4 2.05E-4

NW 98.4 0 0 0 2.05E-6 2.43E-05 4.78E-3 1.19E-4 1.74E-4 8.21E-5

NNW 100 0 0 0 3.77E-6 1.93E-05 4.05E-5 1.38E-4 1.19E-4 2.00E-4

N 100 0 0 0 8.69E-6 1.89E-04 3.32E-5 1.58E-4 6.32E-4 3.17E-4

|
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S5.3 EVALUATION OF CLASS 2 EVENTS

Q,O
.

!
S5.3.1 DISCUSSION OF CLASS 2 EVENTS ,

,

Class 2 events include spills and leaks from equipment outside the

containment. Small valve leaks and pipe leaks may be expected during
hQ the lifetime of the plant. There is expected to be a low level of ,

,

continuous leakage from components such as valve packing and stems,
;

pump seals, flanges, etc. Infrequent increases in leakage from specific

y/ components might occur; however, these would be detected by operators
.

and/or inplant monitoring and appropriately repaired to minimis:e any.

potential off-site effect. '

SS.3.2 DESCRIPTION OF REPRESENTATIVE CLASS 2 EVENT

A significant valve and/or pipe Icak in the reactor coolant letdown line

may occur during the lifetime of the plant. A representative example of

such an occurrence would be a leak in the volume control tank sampling
;

line which would allow a fraction of the contents of the volume control

tank to be released. Were such a leak to occur, the Radiation Monitoring

System would detect the activity and with appropriate operator action the

release could be limited to 10 percent of the noble gas contained in the '

tank. The event used to evaluate the environmental effect is defined as

the release to the outside atmosphere of 10 percent of the noble gas

s activity in the volume control tank.

S5.3.3 DISCUSSION OF RD10TENESS OF POSSIBILITY OF VOLUME CONTROL
TANK RELEASE

.O
(/ The volume control tank is designed to ASME III, Class 2 with a normal

internal operating pressure of approximately 15 psig.

Ov

S5.3-1 I
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7

..;
The volume control tank design philosophy provides for level alarms,

|
,

-

pressure relief valves and automatic tank isolation and valve control i

;

I '
!to assure that a safe condition is maintained during system operation. j

|
|

Quality control in the design, manufacture, and installation introduces
1a high degree of reliability and confidence to further assure that no ?

('

failure in this system will occur. t

t

:

Since the volume control tank is not subject to high pressure or stress I

i

and is vented to a closed system, an accidental release from the tank'is>

' considered very remote.

S5. 3. 4 ANALYSIS AND EVALUATION OF VOLUME CONTROL TANK RELEASE.

' S5.3.4.1 Assumptions

The following assumptions are used in the evaluation of.the environmental1

effect of the release of the volume control tank activity,

s. The activity in the tank is based on 0.2 percent equivalent

; fuel defects.

b. Within two hours af ter initiation of a nobic gas activity -

release from the volume control tank, 10 percent of the tank

noble gas inventory is released. Iodine release is negligible.

1 Immediately after the noble gas activity escapes from the volumec.

control tank, it is released from the auxiliary building at ground

level to the outside atmosphere. Holdup in the auxiliary building _ {.

!is expected, thus reducing even further the environmental effect- '

of this occurrence. However, no credit is taken in the analysis.4

'l
|

:
.

-

1

-
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d. Natural decay is neglected after the activity is released to
in
i \

(,/ the outside environment.

SS.3.4.2 Justification for Assumptions

(] a. The 0.2 percent defect level is based on reactor operating
\s

experience with WPWR Zircaloy fuel to date.

b. Nonvolatile fission product concentrations are greatly reduced

(O as the reactor coolant is passed through the purification demin-
%)

eralizers. An iodine removal factor of at least 10 is expected-

In the mixed bed demineralizers, and an iodine partition factor.

I

of the order of 10,000 is expected between the liquid and vapor !

phase.
;

c. The released noble gas will be detected by the plant vent monitor

and cause an alarm in the control room. Once the operators have
Cb
i / been alerted, the leak can be detected and isolated to hold thev

activity release to 10 percent of the total noble gas inventory |

of the volume control tank.
,

!

45.3.4.3 Doses at the Site Boundary and Total Population Dose (Man-Rem)

The parameters used to calculate the noble gas activity in the volume control

tank are given in Table S5.3-1. Based on these paraneters,10 percent of the total

noble gas activity in the tank, which is assumed to be released instantaneously

to the environment, is 46.6 curies of equivalent Xe-133.

The whole body dose at the site boundary, as calculated by the method shownem

in Section 55.10, is 0.0394 mrem from the released noble gas activity,

while the total population dose is 0.374 man-rem.

rm

N
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|

. TABLE 55.3-1

PARAMETERS FOR COMPUTING VOLUME CONTROL TANK
SPECIFIC ACTIVITY OF EQUIVALENT Xe-133

1. Core thermal power, MMt 2914

g/ 2. Fraction of fuel containing clad defect 0.002

3. Reactor coolant liquid volume, cu ft 9107
}

4. Reactor coolant average temperature, F 580

5. Purification flow rate (maximum), gpm 60 I
.

6. Volume control tank volumes
,

.

a. Vapor, cu ft 120

I
b. Liquid, cu ft 180

-;

7. Fission product escape rate coefficients:
4

-1a. Noble gas isotopes, sec 6.5 x 10-8 {
.

8. Reactor coolant system equilibrium activities
4

:

Isotope pCi/cc
|

Kr-85 0.008 ;

)Kr-85m 0.30

iKr-87 0.20 i

Kr-88 0.60
i

Xe-133 4.60
'

:

!,Xe-133m 0.10

Xc-135 0.80
:

!

,

;
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S5.4 EVALUATION OF CLASS 3 EVENTS
,

- S5.4.1 DISCUSSION OF CLASS 3 EVENTS -

Class 3 events cover equipment malfunction and human error which may

result in the release of activity from the Waste Processing System. The
O

iQ malfunction of a valve or the inadvertant opening of a valve by an operator

may cause such a release. This type of event is expected to occur infrequently

during the operation of the plant.
O
U

S5.4.2 DESCRIPTION OF REPRESENTATIVE CLASS 3 EVENT+

The major collection point for activity outside the containment is the gaseous
a

waste section of the Waste Processing System. A representative example of a

Class 3 event would be a malfunction or error which would allow initiation

of activity release from a waste gas decay tank. This activity would
;

.

leak into the auxiliary building atmosphere and pass through the plant vent

to the outside atmosphere. The plant vent monitor would detect this radiation

and transmit an alarm signal to the control room. The event used to evaluate

the environmental effect is defined as the release of 10 percent of the noble

gas activity in a waste gas decay tank to the outside atmosphere.

SS.4.3 DISCUSSION OF REMOTENESS OF POSSIBILITY OF A GAS DECAY TANK RELEASE

The gas decay tanks contain the gases vented from the reactor coolant system

O and the volume control tank. Because of the conservative design, quality
d

assurance, the close monitoring and sampling throughout the system, and since

the gas decay tanks are not subjected to any high pressures or stresses and
r

they are of ASME III, Class 3 design, an accidental release from any of the;

!
%

tanks is highly unlikely.

O .

S5.4-1



For these reasons the release of 10 percent of the noble gas stored in the i

gas decay tank is considered to represent accidents and occurrences falling

in this class. !

|

Q S5.4.4 ANALYSI3 AND EVALUATION OF GAS DECAY TANK RELEASE j
V ;

S5.4.4.1 Assumptions

The following assumptions are used in the evaluation of the environmental

effect of the release of activity from the waste gas decay tank.
1

.
;

a. 0.2 percent fuci defects.
,

b. Within two hours after initiation of noble gas activity release

from the gas decay tank,10 percent of the noble gas is released,

Immediately after the noble gas activity escapes from the waste !c.

;

gas decay tank it is released at ground Icvel from the auxiliary !

building to the outside atmosphere.

d. Natural decay is neglected after the activity is released to !

ithe outside environment. ,'

t

?

SS.4.4.2 Justification for Assumptions

a. The 0.2 percent equivalent fuel defect Icvel is based on reactor

i

operating with W PWR's. !
I

b. The plant vent monitor will detect the noble gas activity being fr '

released to the outside atmosphere and cause closure of the waste [
.

gas control valve and annunciate in the control room. This alerts

!

the operators and the leak can be detected and isolated to hold

the activit.y release .o .0 percent of the total nobic gas activity

in a waste Eas decs ank.

O |
:

i
S5.4-2
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{
t

:
!

SS.4.4.3 Doses at Site Boundary and Total Population Dose (Man-Rem) .

!

The noble gas activity released to the environment is given in Table S5.4-1 '

,

From this activity release the whole body dose at the site boundary is

0.976 mrem and the total population dose is 9.27 man-rem. I

i

!

,

!

i,
*

;

I

?

)

,

I
i

l

i
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TABLE S5.4-1 '|

G
-

,

NOBLE GAS ACTIVITY RELEASE

Isotope Activity (Curies) ;

>

Xe-133 1237.0

Xe-133m 12.1 ~I
i
i

Xe-135 15.0 -;
i

Kr-85m' 2.32 ~

A

Kr-85 1264.0 ;
-

.i
't

-

Kr-87 0.4 -i
;
!

Kr-88 2.74 8'

i.

i
.I1

i'

.
4

i !

t

9 a
,

h
-

!. -|
> ;

1,

1

i

9 :
,
i

~,
t

1

!O

O
|

|

| .

|

\
-

.
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S5.5 EVALUATION OF CLASS 4 EVENTS
A

S5.5.1 DISCUSSION OF CLASS 4 EVENTS

This is described as those events that release radioactivity into the

primary system. Examples given include assumptions of fuel failures

during normal operation and transients outside expected range of variables.

The nucicar steam supply system is designed so that it may operate with

an equivalent 1 percent fuel defect. The defect level averaged over the

%d
life of the plant will be much less than the design value as shown by the*

experience of similar plants to date. The occurrence of a fuel defect in

itself will not result in any environmental impact because of the multiple

barriers provided in the Westinghouse pressurized water reactor. Nevertheless,

this occurrence may result in activity levels which could affect the consequences

in other accident classes which are evaluated in other appropriate sections

of this report. Operational transients for the plant such as turbine trip,

load changes, rod withdrawals and any other conceivable transient within

accident conditions covered in other classes are not expected to increase

the defect level. The Safety Analysis Report demonstrates this as follows:

S5.5.2 ANALYSIS AND EVALUATION OF FUEL DEFECTS

S5.5.2.1 Assumptions for Termination of Transients

. /' A plant transient could result in an uncontrolled addition of reactivity.
(

Assuming the source and intermediate range alarms are ignored, a transient

will be terminated by the following automatic Safety Features:

(Note: These may be found in the PSAR Section 14).,

S5.5.2.2 Justification for Assumptions

PSAR Section 14.
O
V S5.5.2.3 Consequences

None from this class.

SS.5-1
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SS.6 EVALUATION OF CLASS 5 EVENTS
|3
'V SS.6.1 DISCUSSION OF CLASS 5 EVENTS

i

The Class 5 events are defined as those accident events that transfer the

radioactivity in the reactor coolant into the secondary system through steam !O
V generator tube leakage, with a fraction of the transferred radioactivity in

turn being released into the environment through the condenser off-gas.

Radioactivity releases into the environment resulting from the events inA
b this class require a concurrent occurrence of two independent events of

fuel defects and steam generator tube Jeakage. Since the concurrent

occurrence of these two independent events is remote, significant radio-

activity release to the environment is unlikely. llowever, i f the fuel

defects and steam generator tube leakage do occur concurrently, these

concurrent faults at worst would be evaluated continuously in terms of

plant secondary system activity technical specification limits and corrective
-

steps taken before any limit is approached.

SS.6.2 DESCRIPTION OF CLASS 5 EVENTS - FUEL DEFECTS WITH STEAM '

CENERATOR TUBE LEAKAGE
,

in the event of fuel defects with a concurrent steam generator tube

leakage, the secondary system would contain fission products and radioactive

corrosion products. The degree of fission product transport into the secondary

O side is a function of the amount of defective fuel in the core and the primary-V
to-secondary leak rate. These parameters also determine the radioactivity

releases from the secondary system if the plant were to continue to operate
7 under these off-normal conditions. Since the condenser off-gas effluent[y .

is monitored with a radiation monitor, it would alarm upon the steam generator

tube leakage and the resultant radioactivity releases. The blowdown is

terminated upon receipt of a high radiation signal. In addition, the steam ,

e

S5.6-1 '



_ _ __ .

,

I

h

|
!

generator liquid sample monitor provides backup information to indicate, -

( ) ;
\- / primary-to-secondary leakage. The operator must evaluate secondary system

activity in terms of the plant technical specifications. If the primary-

to-secondary leak rate and the resultant releases are insignificant, the'

O i
operator may continue to operate the plant until a convenient time is '

available to shut down and repair the leaking steam generator.
.

-

;
SS.6.3 DISCUSSION OF REMOTENESS OF POSSIBILITY OF AN OFF-NORMAL !

OPERATIONAL RELEASE
.

An off-normal operational release requires fuel defects and a simultaneous ;

\
steam generator tube leakage. Since the occurrence of these two events

~

are not related to each other, the possibility of an of f-normal release

resulting from these two independent events are very remote.
,

In addition, the radiation level of the condenser off-gas discharge and !

steam generator liquid are monitored and any excessive gaseous or liquid

releases would be detected by the monitor system and terminated by the j
,

operator.
i

'

To conservatively represent events in Class 5, it has been assumed, for the
.;

purpose of analysis, that full power operation with 1 gpm primary-to-secondary i

leakage and 0.2 percent equivalent fuel defects is continued for 80 hours. f

SS.6.4 ANALYSIS AND EVALUATION OF OFF-NORMAL OPERATIONAL RELEASE ,

S5.6.4.1 Assumptions

(

,-s( An analysis has been performed of possible releases of radioactivity from
-|

:t
. the secondary system in the event of fuel defects with concurrent steam j

generator tube leakage. The analysis is based on the following assumptions:
,

b

,
,

S5.6-2
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!a. 0.2 percent defective fuel i.s

(,,) ,

b. The primary-to-secondary leak rate is 1 gpm f

No steam generator blowdown during off-normal operation and !
c.

the condenser off-gas discharge is the only release. f
Id. The period of off-normal operation is 80 hours at full power.
|
!The atmospheric dispersion factor at site boundary used in the !

e.
!

dose calculation is the most probable 24 hour value. -

O |

f. Secondary system decontamination factors:
!

Steam generator water to steam !
+

4

i
iDF = 10 pc/gm SG water

(all halogens)
{Uc/gm Steam

,

t

pc/gm SC water (all noble gases) !DF = 1 .jpc/gm Steam
'i

Steam to condenser off-gas !
t

i
D' "" bl***DF = 10 (all halogens)pc/cc Air

?

r
*

1

Lg. No noble gas accumulated in the steam generator water since these
[

are continuously released from the condenser off-gas system. I

h. Air flow rate through the condenser off-gas system is 120 scfm. );

S5.6.4.2 Justification for Assumptions '

r

f~
i

The first assumption is based on plant operating experience to date. The i

tsecond assumption is a conservative one well within -the leak-rate which
,

can be detected and result in remedial sction. The third assumption is !

!,

N. based on the fact that the steam generator blowdown is terminated within

a few minutes of institution of the off-normal operation. The off-normal i

operation therefore will not result in blowdown release. The off-normal [
f '
\ operation at full power of the fourth assumption is the maximum of f-normal i

?
!
i
|'S5.6-3
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?

I

!
!

i ;

; operational time with no blowdown on the basis of steam generator solids

limitations. The operator can shut the plant down sooner if the releases i

, are excessive. Assumption "e" is based on the site meteorological data.
,.;
i
|

| Assumption "f" is based on the reference: I

ie !j. Styrikovich M. A., Martynova 0. I., Katkovska K. Ya., Dwbrovskii !,

>

1. Ya., Smrinova I. N. " Transfer of Iodine from Aqueous Solutions
;

.1

to Saturated Vapor," Translated from Atomnaya Energiya, Vol.17,

| No. 1, P. 45-49, July, 1964.-

1
j

1j
!

.- For assumption "h", the condenser off gas flow rate of 120 scfm is a system i

parameter. ,

'

!,

!
'

S5.6.4.3 Doses at Site Boundary and Total Population Dose (man-rem)-
|

,

The activity released from the reactor coolant to the secondary system is
,

i

given in Table S5.6-1. With the above assumptions the thyroid dose and. the -

j. whole body dose at the site boundary resulting from the condenser off-gas
i

i i

release are .0041 mrem and 0.0388 mrem, respectively. The total population l
i

; whole body dose is 0. 354 man-rem.
i

!

| i

.i;

{.- -

|

L6
a.

:
!

l@
,
,

t

i

i
i

i 9
.

|

!.
; S5.6-4
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!
4

|
1

s
*

' TABLE 55.6-1

ACTIVITY RELEASE FROM REACTOR COOLANT TO SECONDARY SYSTEM.

)

Isotope Curies

'

Mo-99 4.93

1-131 2.07
,

i

I-132 .785
,

I-133 3.38
i-

I-134 .512 |

|
I-135 1.85

!Cs-134 .218
i

Cs-137 1.09 1

l

Xe-133 25.1 ;q

Xe-133M .545 i
'

Xe-135 4.36 :

!
'!

Kr-85M 1.635
;

fKr-85 .0436
, t

Kr-87 1.09 ;
.

} Kr-88 3.27

,

i

b

@ ;
;

,
<
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S5.7 EVALUATION OF CLASS 6 EVENTS

SS.7.1 DISCUSSION OF CLASS 6 EVENTS

Accidents which fall into accident Class 6 are: fuel element mishandling

and mechanical malfunctions or loss of cooling in the transfer tube.

-

The only event in this accident class which may possibly result in a

release of radioactive gases from a fuel assembly is the mishandling of

a fuel element. The fuel handling procedures are such that no objects cans

be moved over any fuel elements being transferred or stored. A loss of,

cooling in the transfer tube will not cause the cladding of a fuel assembly

to be damaged. The residual heat generated by the assembly will be removed

by natural convection *.

S5.7.2 DESCRIPTION OF CLASS 6 EVENT - REFUELING ACCIDENT INSIDE CONTAINMENT

The accident is defined as the mishandling of a spent fuel assembly,, The

accident is assumed to result in the equivalent of one row of fuel rods

in the assembly being damaged. The subsequent release of radioactivjty

from the damaged fuel element will bubble through the water covering the-

assembly, where most of the radioactive iodine will be entrained, and be

released to the containment atmosphere.

.

S5.7.3 DISCUSSION OF REMOTENESS OF POSSIBILITY OF A FUEL HANDLING |
ACCIDENT INSIDE CONTAINMENT

sThe possibility of the postulated fuel handling incident is remote due to

the administrative controls and physical limitations imposed on fuel handling
i

operations. All refueling operations arc conducted in accordance with prescribed'
' procedures under the direct surveillance of personnel technically trained

in nuclear safety. In addition, before any refueling operations begin,

SS.7-1 j
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'

verification of complete rod cluster control assembly insertion is obtained
. (-s _\

by tripping each rod individually to obtain indication of rod drop and

disengagement from the control rod drive mechanisms. Boron concentration

in the coolant is raised to the refueling concentration and verified byp
,

sampling. Refueling boron concentration is sufficient to maintain the

clean, cold, fully loaded core suberitical with all rod cluster assemblies

withdrawn. The refueling cavity' is filled with water meeting the same boricq
b acid specifications.

T

After the vessel head is removed, the rod cluster control drive shafts are ,

removed from their respective assemblies. A spring scale is used to verify |

that the drive shaf t is free of the control cluster as the lif ting force

is applied.

i

The fuel handling manipulators and hoists are designed so that fuel cannot

be raised above a position which provides adequate shield water depth for

the safety of all operating personnel. This safety feature applies to

handling f acilities in both the containment and in the spent fuel pit area.

I
,

Adequate cooling of fuel during underwater handling is provided by convective i

heat transfer to the surrounding water. The fuel assembly is immersed con- ,

tinuously while in the refueling cavity or spent fuel pit. Even if a spent

' fuel assembly becomes stuck in the transfer tube, natural convection will ;

i

maintain adequate cooling.

.

'

O
.i]

Two Nuclear Instrumentation System source range channels are continuously {

in operation and provide warning of any approach to criticality during !

refueling operations. This instrumentation provides a continuous audible ,

'

(
,

'

SS.7-2
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signal in the containment, and would annunciate a local horn and a horn .

O
V and light in the plant control room in the unlikely event that the count

,

rate increased above a preset low level.

[~] Refueling boron concentration is sufficient to maintain the clean, cold,
D i

fully loaded core subcritical by at least 10 percent Ap with all rod cluster '

control assemblies inserted. At this boron concentration the core would

also be more than 2 percent Ap'subcritical with all control rods withdrawn.'
,

The refueling cavity is filled with water meeting the same boric acid-

specifications.

Special precautions are taken in all fuel handling operations to minimize '

the possibility of damage to fuel assemblies during transport to and from

the spent fuel pit and during installation in the reactor. All handling !

operations on irradiated fuel are conducted under water. The handling-
]d 1tools used in the fuel handling operations are conservatively designed

and the associated devices are of a fail-safe design. In addition the ,

motions of the cranes which move the fuel assemblies are limited to a low j

maximum speed.

-!

The design of the fuel assembly is such that the fuel rods are restrained
|

by grid clips which provide a total restraining force on each fuel rod.

~V' If the fuel rods are in contact with the bottom plate of the fuel assembly, '

1

any force transmitted to the fuel rods is limited due to the restraining i

i
1

..
force of the grid clips. The force transmitted to the fuel rods during ')

V fuel handling is not sufficient to breech the fuel rod cladding. If the

fuel rods are not in contact with the bottom plate of the assembly, the

rods would have to slide against the 60 pound friction force. This would
b
V absorb the shock and thus limit the force on the individual fuel rods. |

|

SS.7-3
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k

After the reactor is shut down, the fuel rods contract during the subsequent ,

U cooldown and would not be in contact with the bottom plate of the assembly.
!

Considerable deformation would have to occur before the rod would'make-

contact with the top plate and apply any appreciable load on the fuel rod. 'iV
i

Based on the above, it is considered unlikely that any damage would #

occur to the individual fuel rods during handling. If one assembly is-
,

y

lowered on top of another, no damage to the fuel rods would occur that

would breech the integrity of the cladding.-

Refueling operation experience iat has been obtained with Westinghouse

reactors has verified,that no fuel cladding integrity failures have occurred

during any f uel handling operations involving over 50 reactor years of W PWR

operating experience in which more than 2200 fuel assemblics have been

N loaded or unloaded.
;

SS.7.4 ANALYSIS AND EVALUATIO'! 0F FUEL HANDLING ACCIDENT INSIDE
CONTAINMENT ,

S5.7.4.1 Assumptions

The following assumptions are postulated for a calculation of the fuel
.

handling accident:

a. The accident occurs at 100 hours following the reactor shutdown;

A >

'f 1.e., the time at which spent fuel would be first moved.

b. The accident results in the rupture of=the cladding of the

equivalent of one row of fuel rods (15/204).

c. The damaged assembly is the one that had operated at the highest

power level in the core region to be discharged.

O ;
-1

S5.7-4 .j
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d. The power in this assembly, and corresponding fuel temperatures,A.

establish the total fission product inventory and the fraction_s

of this inventory which is presen't in the fuel pellet-cladding

gap at the time of reactor shutdown.
t

The fuel pellet-cladding gap inventory of fission products ins_ e.

these rods will be released to the spent fuel pit water at the

time of the accident.{,,
\-- f. The spent fuel pit water retains a large fraction of the gap '

.

activity of halogens by virtue of their solubility and hydrolysis.

Noble gases are not retained by the water as they are not subject
,

to hydrolysis reactions. A decontamination factor of 760 for the

;

halogens is used in this analysis.

g. A small fraction of fission products which are.not retained by

the water are dispersed into the containment.

h. After isolation of the containment, the radioactive gases in the ,

containment are Icaked from the containment to the environment

at a small leak rate. The amount of activity leaked from the

containment is assumed negligible compared to that - escaping from

the purge line during the first five minutes prior to isolation.

,

S5.7.4.2 Justification for Assumptions

a. It is approximately 100 hours after shutdown that the first fuel i

1

assembly is removed from the core. The time delay between shutdown

. ,__,i and removal of the first assembly is due to the time required to
,

't
k- / depressurize the reactor coolant system, remove the vessel. head ;

and other refueling procedures

/~'s .
(_,)

,
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b. Analyses have shown that mishandling of a spent fuel assembly

( is not expected to result in damage of the cladding of any fuel

rods in the assembly. The impact of a spent fuel element onto

a sharp object may result in the breech of the cladding of some

fuci elements in the assembly. The rupture of the equivalent

of one row of fuel elements is considered to be a conservative

upper limit.

I
The highest powered assembly in the discharged region would havec.

the largest quantity of radioactivity in the fuel pellet-cladding

gap of all the assemblies to be discharged.

d. The quantity of radioactivity in the fuci pellet-cladding gap is

dependent on the power level and temperature distribution of the

assembly (WCAP-7518L updated and proportioned for power).

Since all fuel handling operations are conducted under water, thec.

release of any radioactive gases from a damaged assembly would be
;

in the form of bubbles to the water covering the assembly. ;

f. An experimental test program was conducted by Westinghouse to
,

evaluate the extent of iodine removal as the halogen gas bubbles j

rise to the surface of the pool from a damaged irradiated fuel
-{

assembly.

g. The radioact.ive gases' remaining in the bubbles when they reach
,

,

the surface of the pool, are released to the atmosphere atop the !

pool. ~r*

[ h. Any increase in radioactivity concentrations in the containment
'N

will be detected by the radiation monitors. Upon high radiation [
signal the purge line from the containment will be isolated. :It

r
is conservatively estimated that the purge line will be isolated '

within five minutes following a refueling accident which releases .
[
t

radioactivity into the containment.

I
S5. 7-6
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,!
1

I

i

1 Since the pressure in the containment will be atmospheric at

the time of the postulated accident and no pressure rise is
!

expected due to the accident, the Icak rate from the cont'ainment i

I.

!

is expected to be near zero.
!

@
'

S5. 7.4. 3 Doses at Site Boundary and Total Population Dose (man-rem) . j

The activity released to the pool as a result of this accident is given in

Table S5.7-1. The doses at the site boundary from a refueling accident

inside the containment are 2.40 mrem thyroid and 0.370 mrem whole body.. '

-

The total population dose from this accident is 3.51 man-rem whole body.

O
.

1
1
.I

1

i

!

!
!

!

I

!
t

4 ;
>

,
*

. @ |
-

1

:
,
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1

TABLE S5.7-1

ACTIVITY RELEASE TO POOL

8Isotope Curies Released

I-131 439.5

I-133 17.1 ,

~3I-135 8.13 x 10
,

Xe-133 683.2
i

*

Xe-133M 5.6 |

|
Xe-135 .157 !

I

-0
'

Kr-85M 2.37 x 10
!

!

Kr-85 136.7 ;

Kr-87 - I

L Kr-88 -

!
Note: Activity released to pool is independent i

of whether accident occurs inside containment
4

or in fuel building. |
d'

.i
!

4 ;

f

i
$
:

i

! ~
'|

.

!
! ,1

@
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55.8 EVALUATION OF CLASS 7 EVENTS
,

h S5.8.1 DISCUSSION OF CLASS 7 EVENTS
.

| Accidents which fall into accident Class 7 are: Mishandling of fuel

element, dropping of heavy object onto fuel, dropping of shielding cask

or loss of cooling to cask or a transportation incident on site.

The only event in this accident class which could possibly result in a
;

!. release of radioactive gases from a fuel assembly is the mishandling of
1
i

j a fuel element. The fuel handling procedures are such that no heavy ob-
,

! jects can be moved over any fuel elements being transferred or stored. The

shielding and shipping casks are designed to be dropped with no sub-

| sequent damage to the cdsk or the assembly. The spent fuel is not
!
1

moved off site until 90-120 days after refueling. By this time most of the

!

| major contributing isotopes to the thyroid and whole body dose have decayed
s

to a negligible level.

: S5.8.2 DESCRIPTION OF CLASS 7 EVENT - REFUELING ACCIDENT
OUTSIDE CONTAINMENT -

The accident is defined as the mishandling of a spent fuel assembly. The

accident is assumed to result in the equivalent of one row of fuel rods

i in the assembly being damaged. The subsequent release of radioactive gases

from the damaged fuel element will bubble through the water covering the

h assembly, where most of the lodine will be entrained, and be released to'

the spent fuel building. The activity is then exhausted to the environment
4

1
*

via the plant vent.

u'

,

I-

)
1

: @
,

.
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q S5.8.3 DISCUSSION OF REMOTENESS OF POSSIBILITY OF A FUEL IIANDLING
l
% )i ACCIDENT OUTSIDE CONTAINMENT :

;

A fuel handling incident outside the containment is considered to be equally
:

as remote as that inside the containment. The administrative controls and *

physical limitations imposed on fuel handling operation are essentially the

same as those described for the Class 6 events. As described earlier, the ;

fuel handling manipulators and hoists are designed so that the fuel assembly

is continuously immersed while in the spent fuel pit. In addition, the design

'

of storage racks and manipulation facilities in the spent fuel pit is such that:

Fuel at rest is positioned by positive restraints in an eversafe,a.

always subcritical, geometrical array, with no credit for boric

acid in the water.

b. Fuel can be manipulated only cne assembly at a time.

Violation of procedures by placing one fuel assembly in withc.

,

k any group of assemblics in racks will not result in criticality.

1

In summary, those factors which are discussed under Section S5.7.3 regarding
,

remoteness of possibility of fuel handling accidents within the containment ;

also apply here.

.

I
( is

i
.

?

|

O i

.

o !
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b

S5. 8. 4 ANALYSIS AND EVALUATION OF REFUELING ACCIDENT OUTSIDE CONTAIIDfENT !

("' i
g S5.8.4.1 Assumptions

The identical assumptions (a) through (h) of Section S5.7.4.1 area.
,

"

also postulated for calculation of the fuel handling accident !

/
:( outside the containment..

,

1b. The radioactive igdine released from the fuel handling building !
!

,-

is reduced by a factor of 100 due to presence of a charcoal filter
|

in the fuel handling building exhaust system.
4

.

!

S5.8.4.2 Justification for Assumptions

The justification for the identical assumptions given in Sectiona.

' S5.7.4.1 are the same as given in Section S5.7.4.2. '

b. The manufacturer's rated charcoal filter efficiency verified by

tests is 99.97 percent.

SS.8.4.3 Doses at Site Boundary and Total Population Dose (man-rem)

The activity released to the pool as a result of this accident is the same

as that provided in Table SS.7-1 for Class 6 events.,
.

The doses at the site boundary from a refueling accident outside the containment

are .024 mrem thyroid and 0.370 mrem whole body. The total population dose from

this accident is 3.51 man-rem whole body.

1

4

e

\

'I

/*

.

i
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S5.9 EVALUATION OF CLASS 8 EVENTS;. ;
l

-

! 55.9.1 DISCUSSION OF CLASS 8 EVENTS
i
;

Accidents considered in this class are loss of coolant, steam line break,
I i

steam generator tube rupture, rod ejection, and ruptures of the. waste gas |
-

.

decay tank and the volume control tank. These extremely unlikely accidents
,

are used, with highly conservative assumptions, as the design basis events
;

;9 to establish the performance requirements of engineered safety features.

For purposes of this environmental report, the accidents are evaluated on
'

.,,

| a realistic basis that these engineered safeguards will be availabic and
|

will either prevent the progression of the accident or mitigate the con-
i

'sequences. !

! S5.9.1.1 Loss of Coolant (LOCA)
'

!
i a. Description of Class 8 Event - Loss of Coolant '

|

| A LOCA is defined as the loss of primary system coolant due to ,

.!

a rupture of a Reactor Coolant System (RCS) pipe or any line {
!

connected to that system. Leaks or ruptures of a small cross !;

d !

; section would cause expulsion of the coolant at a rate which '|
| i
j can be accommodated by the charging pumps. The pumps would f

!
'

maintain an operational water level in the pressurizer permit- |
i

ting the operator to execute orderly shutdown. A small quantity

of the coolant containing fission products normally present in ,

!.

the coolant would be released to the containment. j
!

{ Should a break occur beyond the capacity of the charging pumps,
1

!
| depressurization of the RCS causes fluid to flow from the

; 1

i
! .

|' i

{
'

55.9-1
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: ;

1 !
2 i

pressurizer to the break resulting in a pressure decrease in ;

the pressurizer. Reactor trip occurs when the pressurizery :

1-

| low pressure set point is reached. The Emergency Core Cooling |

System (ECCS) is actuated when the pressurizer low pressure f:

@
'. and low level set points are reached. Reactor trip and ECCS ;

j -;
'

actuation are also provided by a high containment pressure !

signal. These countermeasures limit the consequences of the -|

; , accident in two ways:
_

(
'

Reactor trip and borated water injection supplement void
]

.

1

formation in causing rapid reduction of the core thermal
I|

.

j~
L power td a residual 1cvel corresponding to the delayed 'l

l

fission product decay. )
i I

-Injection of borated water ensures sufficient flooding of.

the core to limit the peak fuel cladding temperature to

| well below the melting temperature of Zircaloy-4 in addition
i

| to limiting average core metal-water reaction to sub-- *

;

stantially less than 1 percent.

!

) Before the reactor trip occurs, the plant is in an equilibrium

| condition, i.e., the heat generated in the core is being removed

. via the secondary system. Subsequently, heat f rom decay, hot

internals, and the vessel is transferred to the RCS fluid and

then to the secondary system. The ECC signal terminates normal

;

! feedwater flow to the stcam generators by closing.the main feed-
-

water line isolation valves and initiates auxiliary feedwater

t-

:
;

.

|

S5.9-2

_ ._ _ . _ . . ._ __-_ . . - .___ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ . _



- - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

i

|
|

flow by starting the motor driven auxiliary feedwater pumps.

If off-site power is available, steam may be dumped to the I

condenser, depending on the size of the break. The secondary
!

flow aids in the reduction of Reactor Coolant System pressure. l

If.the Reactor Coolant System pressure falls below the setpoint,

the passive accumulators inject borated water due to the

pressure differential between the accumulators and the reactor

coolant loops.
,

While the ECCS prevents fuel clad melting, as a result of the |
I

increase in cladding temperatura and the rapid depressurization

of the core some cladding failures may occur in the hottest

regions of the core. Some of the volatile fission products

contained in the pellet-c1. adding gap may be released to the

containment. These fission products, plus those present in'

that portion of the primary coolant discharged to the containment,

are partially removed from the containment atmosphere by the

spray system and plateout on the containment structures. Some

of the remaining fission products in the containment atmosphere

will be slowly released to the external environment through

minute leaks in the containment during the time when the

containment pressure is above atmospheric pressure. These

minute Icaks could be expected to be choked by water and water

vapor although credit for this was not taken in evaluating

releases.

b. Discussion of Remoteness of possibility of Loss of Coolant

The rupture of a reactor coolant pipe or a pipe connected to it

is not expected to occur, because of very careful selection of

SS.9-3
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,

design, construction, operation and quality control requirements.

A very strict and detailed " Quality Assurance Program" is pro-

vided to make sure that the specific requirements are met during
.

;. the various stages of design, construction, crection, and
d

fabrication.

4

The reactor coolant system is designed to withstand the " design

basis earthquake" at the site and assure capability of shutdown

and maintain the nuclear facility in a safe condition. Pressure-.

,

containing components of the reactor coolant system are designed,

f abricated, inspected and tested in conformance with the applicable

codes. The design loads for normal operational fatigue and faulted-

conditions are selected by conservatively predicting the type and-

number of cycles that the plant is expected to experience as ;

described in the PSAR. Also, essential equipment is placed

in a structure which is capable of withstanding extraordinary

natural phenomena, such as tornado, flooding condition, high wind

or other natural phenomena.
!

The materials and components of the reactor coolant system are |
.subjected to thorough non-destructive inspection prior to operation
!

gg and a preoperational hydro test is performed at 1.25 times the

design pressure. >

>

The plant is also operated under very closely controlled conditions

to ensure that the operating parameters are kept within the limits

assumed in the design. The concentration of oxygen (<0.10 ppm) is
_

,

,

i

S5.9-4
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kept to low levels so that the integrity of the reactor coolant
g~g
! J system is assured under all operating conditions. The reactor

,

pressure vessel is paid particular attention because of the shift
,

in nil ductility transition temperature (NDTT) with irradiation.

i Therefore, technical specification limits are imposed on the
L

maximum heatup and cooldown rates to make sure that the vessel
?

wall temperature is above the NDTT whenever the stresses'become *

- significant. Materials of construction are selected for the

expected environment and service conditions in accordance with

the appropriate code requirements. i

.i

It is expected that for pipes of the size, thickness, and material
_

used in the RCS significant Icakage will occur before catastrophic
,

failure. The plant is provided with various means of detecting

leakage from the reactor coolant system. The sensitivity of these

leak detection systems gives reasonabic assurance that a small

leak will be detected and repaired _ before it reaches the size !

that will cause failure. -

Furthermore, provisions are made for periodically inspecting, in-

situ, all the areas of relatively high stress in order to discover-

potential problems before significant flaws develop. The inspection

processes vary from component to component and include such-
.

inspection techniques as visual inspection, ultrasonic, radiographic
:

p and magnetic partical examinations. This in-service inspection'.
i |'' program (as described in the PSAR) provides additional assurance of

i
the continuf ag integrity of the Reactor Coolant System.

i

b
i |

.
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To further demonstrate the adequacy of the reactor coolant system,
13
h certain abnormal conditions are analyzed in detail in the PSAR.

Those credible transients which could cause pressure surges

f'3 -- have been considered in the design by: !

i :
V

Reactor protection system trips.

Incorporation of relief and safety valves in the pressurizer.

^ and appropriate sizing of the steam side safety and reliefj '

!

valves..
,

These ensure that the system pressures and temperatures attained

under expected modes of plant operation or anticipated system

interactions, will be within the design limits giving further

assurance that a rupture of the Reactor Coolant System is very

3 remote.

c. Analysis and Evaluation of Loss-of-Coolant Accident

1. Assumptions

The analysis for this accident is based on:

(a) Only activity in the fuel pellet-clad gap (N1.5 percent of core

halogen and 1.2 percent of core noble gases) gap would be

available for release.

. (b) Fuel clad perforation ranges from zero for small breaks

to a maximum of 70 percent. The fuel rods represented in this
,

70 percent, however, generate N00 percent of the core power,

' (T so that N90 percent of the total gap inventory would be released.

.V-
- '

(c) Of the fission product activity,.which is released from

the gap, 25 percent of the halogens and 100 percent of the noble ;

iO gases are initially available for leakage from the containment;

\,. ,

of the halogens, 95 percent is in the elemental form and 5 per-

cent is in the organic form. i
SS.9-6
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(d) The spray effectiveness is 18.7 hr-1 for elemental iodine

b removal, and there is no removal for organic iodine.V
(e) The containment Icak rate is 0.1 volume percent per

day for the first 24 hours and 0.05 volume percent

[) per day for the next 30 days.
%

2. Justification for Assumptions ,

(a) Fission product diffusion through the fuci pellet is
/%

a temperature dependent process. Since the reactor has !
.

been made subcritical, fissioning ceases and the pellet i

temperature begins to drop from the operating value

almost immediately. The gap activity represents 1-1/2

years of operation. The additional fission product

diffusion to the gap after the accident is negligible.

(b) Extensive analyses of the core behavior during a LOCA, !

(9s.) based on theoretical and experimental evidence, have been
.

!

performed. These analyses are reported in the PSAR. i

(c) As used in the model in TID 14844, 25 percent of the released i

iodine is considered available in the containment
,

atmosphere after plate-out on reactor internals and con- |

tainment structures and entrainment in the coolant and

( condensed steam.
i
(

Data presented in the PSAR indicate that little organic |

|

iodine is released from the fuel.
,a-'

'

,

(d) The calculation of the spray effectiveness for iodine
,

removal is based on the drop diffusion model developed by

L. F. Parsly.(I) '

,
.

,

d
(1) L. F. Parsly, " Design Considerations of Reactor Containment Spray Systems,

Part.V11", ORNL-TM-2412. Part VII, Oak Ridge National Laboratory.

S5.9-7
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The effects of liquid phase resistance, steam condensa--

tion, and drop ccalescence are accounted for in the

model. The input parameters for the spray evaluation

are based on conservative estimates of the expectad
t
' performance of the spray system.

(e) A comprehensive program of containment testing will be

carried out including pre-operational weld inspection

by radiography and liquid penetrant, and individual
.

and integral leak testing of penetrations and the whole-

containment bu'11 ding.

Post operational leak rate tests are conducted

periodically to ensure that the integrity of containment

is maintained.

3. Doses at Site Boundary and Total Population Dose j

With the above assumptions and the available activity data of

Table S5.9-1 the thyroid dose and the whole body dose at the site

boundary are calculated to be 32.6 mrem and 0.61 mrem,

respectively. The total population whole body dose is 5.74

man-rem. 1

< i
!
:

:

,

$

'

.-

i

i

I
,

k
'

1

$

!
4

95.9-8
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TABLE S5.9-1 ;

* ACTIVITY AVAILABLE FOR RELEASE FROM COOLANT TO
CONTAINMENT

Basis: 0.2 percent fuel defects prior to accident plus additional
|activity release from fuel following LOCA.

t

Isotope Curies |

0I-131 9.25 x 10

5I-132 1.59 x 10
*

I-133 7.00 x 105

5I-134 1.70 x 10

5I-135 3.63 x 10

6Xe-133 1.75 x 10

0Xe-133M 2.93 x 10

5Xe-135 4.61 x 10

4
Kr-85M 6.46 x 10

5Kr-85 1.45 x 10
0Kr-87 7.72 x 10

5Kr-88 1.41 x 10

* Total Inventory in Reactor Coolant System

O

-

_
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.

S5.9.1.2 Steam Line _ Break i

( a. Description of Class 8 Event - Steam Line Break

A rupture of a steam line is assumed to include any accident
,

which results in an uncontrolled steam release from a steam
,--

( generator. The release can occur due to a break in a pipe line ;

or due to a valve malfunction. The steam release results in ;

an initial increase in steam flow which decreases during the.

accident as the steam pressure falls.

>

The following systems limit the potential consequences of a
'

.

steam line break:

1. Safety Injection System actuation on:
,

(a) Coincident pressurizer low pressure and low level;

(b) liigh dif ferential pressure between steam'11nes;

/'' (c) liigh steam flow in 'any two steam lines in coincidence
k :

with either low-low Reactor Coolant System average '

temperature or low steam line pressure in any two steam

lines;

(d) High containment pressure.

2. The overpower reactor trips (nuclear flux and AT) and the '

.

reactor trip occur upon actuation of the Safety Injectien

( System.
s .

3. Redundant isolation of the main feedwater lines. Sustained
i

high feedwater flow would cause additional cooldown, thus, in

j ) . addition to the normal control action which will close the
s_

main feedwater valves, any safety injection signal will
.

rapidly close all feedwater control valves, trip the main
|es

( feedwater pumps, and close the feedwater pump discharge valves. ~

'b

k

SS.9-9
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'|
;

;

| 4. Trip of the fast acting steam line isclation valves on

high containment pressure signals. '[
;

Each steam line has a fast closing isolation valve. These

valves prevent blowdown of more than one steam

generator for any break location even if one valve fails to f
i

close. For example, for a break upstream of the isolation i

| valve in one line, closure of either the valve in that line or

~

the isolation valve in the other lines will prevent blowdown [

f
of the other steam gene.rators. i

:

If there are no steam generator tube leaks.(Class 5), there

would be no fission product release to the atmosphere from this,

5accident. With tube leaks, a portion of the equilibrium fission
-i

.

product activity in the secondary system will be released. In

addition, some primary coolant with its entrained fission i
L .!
i products will be transferred to the secondary system as'the |

!

reactor is cooled down. The steam is dumped to the condenser,
i

and the noble gases transferred from the primary system would

| be released through the condenser off-gas system.

b. Discussion of Remoteness of Possibility of a Steam Line Break |

Accident !

| . A steam line break is considered highly unlikely. The steam
|

'

system valves, fittings and piping are conservatively designed .;

-
. .

t

according to ANSI B31.1. The piping is a ductile material'

!,

completely inspected prior to installation. After installation,

the entire system undergoes hydrostatic testing and inspection,
,

and hot functional testing. This test is designed to uncover !
. :

I

any flaws that may exist in the piping, fittings or valves.'

t

S5.9-10 t
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&

In addition to pre-operational tests to ensure t.he steam system
[ '

b integrity, during operation the water in the secondary side of

the steam generators is held within chemistry specifications to

control deposits and corrosion inside the steam generators and

steam lines. A chemical treatment is used to prevent the forma-

tion of free caustic which would cause this corrosion. The

phencmena of stress-corrosion cracking and corrosion fatigue are !

not generally encountered unless a specific combination of

conditions (i.e., combination of susceptible alloy, aggressive

environment, stress and time) is present. The steam system is desig1ed
,

to avoid any. critical combination of these conditions.
,

;

With this combination of conservative design, quality control and

assurance, pre-operational testing, and control over. steam chemistry-
f( the potential for a steam line break is minimal.

c. Analysis and Evaluation of Steam 1,ine Break
;
;

.

1. _ Assumptions

The analysis fer this accident is based on: i,

e(a) An equilibrium radioactivity in the secondary system

of 0.2 percent equivalent fuel defects with a 20 gpd steam

,

. generator leakage prior to event. !

!

(b) No additional fuel defects or additional releases from f
'

i

fuel occur due to the accident.
,

(c) Primary to secondary leakage of 20 gpd occurs for 8 hours/n
'v after the accident.

(di The break occurs outside the containment.

(e) The condenser (and thus of f-site power) is available forr,

t( steam dump after the faulted line is isolated.

|
t

S5.9-11 '
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2. lustification for Assumptions

Os
;

(a) The fuel defect level ..nd steam generator leak rate

are derived from operating experience with Westinghouse

pressurized water reactors.

'
(b) Fuel rods will not have a minimum DNBR (Departure from

,

Nucleate Boiling Ratio) of less than 1.3, and thus there .j

is no clad damage. |

(c) Eight hours is required for an orderly cooldown and,

depressurization of the primary system. Prima ry-
,

secondary coolant transfer occurs for this time period.
>

3. Doses at Site Boundary and Total Population Dose

With the above assumptions and the activity data of Table S5.9-2,
,

the thyroid dose and the whole body dose at the site boundary

are calculated to be 0.00865 mrem and 0.0000125 mrem
\

;
~

respectively. The total population whole body dose is 0.00012
;

.man-rem.

'l
.

&

J

i

a

}

!

i

P

%
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TABLE S5.9-2

EQUILIBRIUM ACTIVITY DISTRIBUTION

Basis: 0.2 percent defective fuel and 20 gal / day leak prior to event.

No fuel damage following accident.

Primary Side Secondary Side
Isotope Concentration pc/cc Concentration pc/cc

Mo-99 .904 .306 x 10-3

I-131 .38 1.36 x 10-4*

I-132 .144 1.46 x 10~4

1-133 .62 1.78 x 10-4
-5.1-134 .094 .438 x 10

1-135 .34 .658 x'10-4

-5Cs-134 .04 1.48 x 10

Cs-137 .2 7.40 x 10-5

Noble Gas Release
Rate pc/sec

Xe-133 4.6 .552

Xc-133M .1 .12

Xe-135 .8 .96

Kr-85M .3 .36 I

Kr-85 .008 .0096

Kr-87 .2 .24

Kr-88 .6 .72

.

9
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S5.9.1.3 Steam Generator Tube Rupture

a. Description of Class 8 Event - Steam Generator Tube Rupture

This accident consists of a complete single tube break in a steam
,

generator. Since the reactor coolant pressure is greater than the

(O) steam generator shell side pressure, contaminated primary coolant

is transferred into the secondary system. A portion of this

1

radioactivity would be vented to the atmosphere through the condenser ;

off-gas. The sequence of events following a tube rupture is as

follows:

1. The operator will be notified within seconds by the condenser

off-gas vent monitor of a radioactivity release.

2. Pressurizer water level will decrease for one to four minutes
,

before an automatic low pressure trip occurs. Seconds later,

low pressurizer level will automatically complete the safety
(''/ injection actuation signal.

*

Automatic actions and cooldown procedures are as follows:

(a) Automatic boration by high head safety injection pumps.
,

(b) Restoration of discernible fluid level in the pressurizer

by safety injection pump operation.

(c) Operator-controlled reduction of safety injection flow to

(,/ permit the RCS pressure to decrease below the setting of

the lowest affected steam generator safety valve.

(d) Operator-controlled steam dumping to the condenser in. order

A)*

to: (1) reduce the reactor coolant temperature; (2) maintain\

primary coolant subcooling equivalent to a suitable over-

pressure; (3) minimize steam discharge from the affected

( steam generator.

9

S5.9-13



.-. - . .

:
t
,

Isolation of the affected steam generator will be achieved by: L

.O
k ,) (a) Identifying the af fected steam generator by observations

!
of rising liquid level and use of the liquid sample

{
activity monitor.

!
(b) Closing the steamline isolation valve connected to the

P

affected steam generator. f

(c) Securing the auxiliary feedwater flow to that' steam
,,

t
t generator. s

.

(d) Blowdown f rom all steam generators is terminated at the
,

i
start of accident. ,

s

b. Discussion of Remoteness of Possibility of Steam Generator Tube q
'

Rupture

The potential for f ailure of a steam generator tube is considered -

i

minimal. The steam generator tube is cons tructed out of a highly - |
!

ductile material - Inconel 600. Further, based on ultimate ;g

strength at design temperature, the calculated' bursting pressure

1

of a steam generator tube is in excess of 3050 psi, compared to'the !

maximum operating differential pressure the tube wall sees of about |
;

1100 psi. This margin applies to the longitudinal failure modes. |
|

An additional factor of two applies to ultimate pressure strength !

in an axial direction tending to resist double-ended failure. i

i( i

It is expected that rupture would be preceeded by cracking, which

failure would be . induced by f retting, corrosion, erosion or ~ fatigue. |
I

} This type of failure is of such a nature as to produce tell-tale {
\ i

leakage. The activity in the secondary system is continuously
,

|

monitored via the condenser off-gas discharge and periodic sampling, !
i

and continued unit operation is not permitted if the leakage exceeds

!~

iS5.9-14
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I

technical specification limits. As a result, any failure of this i

nature would be detected before the large safety margin in pressure

strength is lost and a rupture develops. |

p Finally, in over 400,000 tube years for Westinghouse built steam

U ?generators, there have been no gross tube ruptures. This experience.
!

combined with stringent quality control requirements in the- |

e construction of the generator tubes and constant monitoring of the |
> E

secondary system renders the likelihood of a steam generator tube
'

,

6

rupture highly remote.

c. Analysis and Evaluation of Steam Generator Tube Rupture f

f

1. Assumptions
;

*

The analysis of this accident is based on:

(a) Activity in primary coolant based on 0.2 percent

equivalent fuel defects. The accident will cause no

additional fuel damage.

(b) 126,000 pounds of primary coolant are carried over to -

the secondary side.

(c) An iodine partition factor of 10 pc/gm water in the steam
pc/gm steam

generator. ,

(d) The faulty steam generator is isolated within 30 minutes.

4(c) An iodine partition factor of 10 pc/gm steam in the'

pc/cc air
condenser.

.

1

2. Justification for Assumptio_ns
,

f (a) The 0.2 percent detect Icvel is based on average reactor
,

operating experience with W PWR Zircaloy fuel. No clad '

damage is anticipated as described in the PSAR. ]
( |
\ |s -

SS.9-15
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|

t

I
-;

(b) The steam generator Jeakage is based on plant operating {
:

experience with W PWR Inconel steam generators. The |

126,000 pounds of primary coolant carryover is based on '

the amount of time it takes for the primary system pressure

to come into equilibrium with the secondary side, as ,

described in the PSAR. t

(c d) The iodine partition factors in the steam generator and

condenser are based on the following reference:,

'

Styrikovich M. A., Martynova 0. I., Katkovska K. Ya.,
Dwdrovskii 1. Ya., Smrinova 1. N. " Transfer of Iodine '

from Aqueous Solutions to Saturated Vapor", i
Translated from Atomnaya Energiya, Vol. 17, No. 1, i

P. 45-49, July, 1964.*

,

,

(e) The 30 minute steam generator isolation time is based on
.i

t
t

estimates on the time it would take for the operator to :
1

identify the faulted steam generator from the instrumentation- _(
provided in the control room, and effect isolation. '

l
3. Doses at Site Boundary and Total Population Dose

|

With the above assumptions and the activity data of Table S5.9-2, |

1

the thyroid dose and the whole body dose at the site boundary I
i

are calculated to be 0.00016 mrem and 0.065 mrem respectively. i

The total population whole body dose is 0.620 man-rem.

;

1

I

u
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S5.9.1.4 Rod Ep ction Accident
OD a. Description of Class 8 Event - Rod Ejection Accident

A highly unlikely rupture of the control rod mechanism housing,
I

creating a full system pressure differential acting on the drive
10
'\j shaf t, must be postulated for this accident to occur. The

!
l

resultant reactor core thermal power excursion is limited by ]

the Doppler reactivity effects of the increased fuel temperature

and terminated by a reactor trip actuated by a high neutron j
.

.

flux signal. ;

1

The operation of a plant with chemical shim control is such

that the severity of an ejection accident is inherently limited.

Normally there are only a few control rods in the core at full ;

power. Proper positioning of the rods is monitored by a control !

, (Nr" -

'

) room alarm system. There are low and low-low level insertion

i

monitors with visual and audio signals. Operating instructions i

require boration at low level alarm and emergency boration at the

low-low alarm. By utilizing the flexibility in the selection +

i

of control rod cluster groupings, radial locations, and axial {
'

positions as a function of load, the design minimizes the peak [
;

fuel and clad temperatures for the worst ejected rod. [

.v
No clad melting occurs as a result of this accident. Activity in

the primary coolant is released to the containment. There, sprays,

(' and platcout partially reduce the airborne fission product con- !
Q '

centration. Fission products escaping to the external environment
,

do so through minute leaks in the containment structure.

55.9-17 !
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b. Discussion of Remoteness of Possibility of a Rod Ejection Accident

d A failure of a control rod mechanism housing sufficient to allow. !

a control rod to be rapidly ejected from the core is considered

'very remote. Each control rod drive mechanism housing is
/

N>' completely assembled and shop tested at pressures higher than ;

normal operating pressures. On-site, the mechanism housings are
i

individually hydrotested at higher than operating pressures as they
'

\
are installed, and checked during the hydrotest of the completed

,

Reactor Coolant System.

i
.

Stress icvels for the mechanism are not affected by anticipated

system transients at power, or by the thermal movement of the '

coolant loops. The latch mechanism housing and rod travel housing

are each a single length of forged type-304 stainless steel. This

V material exhibits excellent notch toughness at all temperatures

that will be encountered.
.

Finally, periodic inspections of the housings are made during the

plant lifetime to ensure against defects.

Because of the conservative design, the number of pre-operational

y tests, the material of construction and the periodic inspection

(
program, the potential of a rod ejection accident is considered

minimal.

,a
'

.

m
( )
%.J
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c. Analysis and Evaluation of Rod Ejection Accident

1. Assumptions

1 The analysis for the accident is based on:

(a) Activity in primary coolant due to 0.2 percent equivalent

fuel defects.
3

,J (b) All activity in the coolant prior to accident is assumed

to be released to the containment.

(c) The remaining assumptions are the same as for the LOCA.
/

. 2. Justification for Assumptions

(a) The 0.2 percent equivalent fuel defect id based on g PWR reactor

operating experience with Zircaloy fuel clad. Based on

the expected value of the ejected rod worth and beginning

of life (i.e., low feedback values), approximately 2 percent

of the fuel rods fall below a DNBR of 1.3 and no rods

fall below a DNBR of 1.0. It is therefore concluded that

no rods will suf fer clad perforations during the transient.

(b) The amount of coolant is based on the time it takes to

reduce the primary system pressure to ambient. Since the

coolant activity has been in equilibrium with 0.2 percent fuel

defects, the additional activity released to the coolant

during the time it takes to depressurize the system is

p minimal.
O

(c) The remaining justifications are the same as for the LOCA.

3. Doses at Site Boundary and Total Population Dose

With the above assumptions and the data of Table S5.9-3, the

thyroid dose and the whole body dose at the site boundary are

calculated to be 0.00000204 mrem and 0.000000181 mrem,

p respectively. The total population whale body dose is

0.00000170 man-rem.

S5.9-19
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TABLE S5.9-3

ACTIVITY IN REACTOR COOLANT

@ -

Basis: 0.2 percent defective fuel prior to event. No fuel damage '

following accident.

6

Isotope UCi/cc in Coolant
i

iI-131 0.38 i

J

I-132 .144 5

I-133 .62 !
|

1-134 .094 :
..

i

j I-135 .34 !
!

Xc-133 4.6

Xe-133M .1 [e
,

-
.

) i. Xc-135 .8 '

.
i

t

!

Kr-85M .3 t
P

Kr-85 .008 6
f

e
i

Kr-87 .2 l
Kr-88 .6

,
;

, 1

,

.
*

!

;

i

@ !
,
;

!
,

i

. E
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!SS.9.1.5 Wast'e Cas' Decay Tank Rupture '

Description of Class 8 Event - Waste Gas Decay Tank Rupturea.

The postulated accident is the gross structural failure of a
'

Waste Gas Decay Tank. i

O
The decay tanks contain the gases vented from the reactor

,

coolant system, the volume control tank,.and the liquid holdup

tanks. Sufficient volume is provided in these tanks to store [
!

the gases evolved during reactor operation..

b. Discussion of the Remoteness of Possibility of a Waste Gas
-

Decay Tank Rupture

Most of the gas received by the waste processing system during normal

operation is cover gas displaced from the chemical and volume
;

control system and consists mostly of hydrogen and nitrogen.
.

Special precautions are taken throughout the system to prevent
:
|in-leakage of oxygen-carrying gases. Out-leakage from the_ system

is minimized by using diaphragm valves, bellows seals, self

contained pressure regulators and soft-seated packless valves j
.

$

throughout the radioactive portions of the system.

During operation, the contents of the gas decay tanks are processed

by a hydrogen-oxygen recombiner. This recombiner contains a >

hydrogen-oxygen analyzer which monitors the gases to insure that

they are kept within preset limits. Alarms are provided to warn

the operator if the preset values are exceeded.
)

Since the components of the waste gas system are not subjected to
|

any high pressures or stresses and they are of ASME III, Class 3

design, rupture or failure of any of the componentF is highly

unlikely.

S5.9-20
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Because of the conservative design, extensive quality assurance.
Qh the close monitoring, and sampling throughout the system, and the

fact that the system components are not subjected to high pressure

or stresses, an accidental release of waste gases is highly

( unlikely.

c. Analysis and Evaluation of Waste Gas Decay Tank Rupture

1. Assumptions

x The analysis for this accident is based on:
.

(a) Operation with 0.2 percent equivalent fuel defects

(b) Noble gas release only

2. Justification for Assumptions

(a) The equivalent 0.2 percent fuel defect level is based on W

PWR operating experience with Zircaloy fuel.

(b) Non velatile fission product concentrations are
O.i

greatly reduced as the coolant is passed through

the purification demineralizers. An iodine removal

factor of 10 is expected in the mixed bed demineralizers,

and an iodine partition factor of the order of 10,000

is expected between the liquid and vapor phase. Based
i

i

on the above information and operating experience at

Yankee-Rowe and Saxton, activity stored in a gas decay
\

tank consists of that from the nobic gases released from

the processed coolant and only negligible quantities of

j less volatile isotopes.

O
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i
;
i
b:
4'
1

i
! 3. Doses at Site Boundary and Total Population Dose
I

|~ With the above. assumptions and the data of Table S5.9-4 the
|

| whole body dose at the site boundary is calculated to be
;:
|' 9.76 mrem. The total population whole body dose _is 92.7
i-
j man-rem.
t-

I
c
4

i

F O
,.
i
!

!O
.

O

O
'

<
.

LO
o
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TABLE S5.9-4
4

!

ACTIVITY RELEASE FROM GDT )
!

| |

Basis: Complete release of one gas decay tank gaseous contents over a I
)

two hour period assuming 0.2 percent defects. |,

'
i

Curies !
,

Xe-133 12,370
l

Xe-133M 121 i-

i

*
Xe-135 150

1

Kr-85M 23.2
1

Kr-85 12,640 )
.I

: '

Kr-87 4 1

i

! Kr-88 27.4 j

:

5

I.
4

1

!
-

,
;

I

!

i

1

, i

1

|
,

1
i

4

4

i

|
,

1

i

.a

]
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n S5.9.1.6 Volume Control Tank Rupture

a. Description of Class 8 Event - Volume Control Tank Ruptura'
,

The accident is the sudden and total structural failure of the
7

volume control tank, releasing the contants to the atmosphere.7%
(

- ' '

The volume control tank is in the Reactor Coolant System letdown

line and contains primary coolant. Its function is to regulate6

3 the primary coolant volume as the fluid expands and contracts

with temperature changes. It is physically located in the
,

auxiliary building. Any leakage is collected by the building

sump and pumped to the liquid waste system. The sump and base-

ment volume are sufficient to hold the entire tank contents
,

without overflowing to areas outside the building.

b. Discussion of Remoteness of Possibility of Volume Control Tank
,

Rupture

The volume control tank is designed to withstand an internal

pressure of 75 psig. The normal internal operating pressure is

approximately 15 psig. Level alarms, pressure relief valves, and

automatic tank isolation and valve control assure that safe

conditions are maintained during system operation. Since the

volume control tank is not subjected to high pressures or stresses

o and is designed to ASME III, Class 2, structural failure of the

-

tank is considered very remote. No similar tanks have failed in

W PWR operating experience.

V :

Ov
!

>
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|

Analysis and Evaluation of Volume Control Tank Rupturec.
>

1. Assumptions '

|
This accident analysis is based on:

;

f- (a)(). Plant operation with 0.2 percent equivalent fuel defects
*- (b) Nobic gas release only I

i
(c) Tank inventory based on noble gas equilibrium values. ;

F

2. Justification for Assumptions
,

Ot
(a) The 0.2 percent equivalent fueJ detect level is based on W,

PWR operating experience with Zircaloy fuel. L

(b) Non-volatile fission product concentrations are .f

grectly reduced as the coolant is passed through the

purification demineralizers. An iodinc removal factor

of 10 is expected in the mixed bed dcmineralizers, and r

f~) an iodine partition factor of the order of 10,000 isa
expected between the liquid and vapor phase.

,

3. Doses at Site Boundary and Total Population Dose

With the above assumptions and scaling of the data of Table

S5.3-1 the whole body dose at the site boundary is calculated

to be 0.394 mrem. The total population whole body dose is '

3.74 man-ren.

.

,

:
i

i i

(m

:

S5.9-24 ,'
4

N )



_ .- . ._, .

,

S5.10 CALCULATIONAL METHODS AND TABLE OF DOSES FOR EACH CLASS !

For each of the accident classes considered in this report, the siteg,
t

boundary thyroid and whole body doses were computed. The total body

dose includes the beta skin dose contribution. In addition, the total
.

6"'g
(,,/_ dose to the total population within a 50 mile radius of the site was :

-

!

analyzed for each accident class using the meteorological and population >

!
data. ;

i

,

The models used to compute the thyroid, whole body and population doses'

.

are presented below. They are taken from Chapter 7 of Meteorology and

Atomic Energy. Gamma and beta energies are derived from the Table
'

of Isotopes, Lederer, llo11ander, and Perlman.
,

,

a. Thyroid Dose ,

4

IThe thyroid dose at the site boundary was computed using the ;
,

Iequation:
,

I
'

Thyroid Dose = (X/Q)s.B. x B x
i ^1 x DCF

i

Activity release to the environment ofwhere: A =
y

isof yx1 i |
!

i
Dose conversion factor isotope iDCF =

i

average breathing rate of the average manB =

i

/ (X/Q)g*3 X/Q at the site boundary as given in Section SS.2=

\ .

,

b. Whole Body Dose

The whole body dose, including the beta contribution, at the

site boundary was computed using the equation for a semi infinite

spherical cloud as given by:

I |

Whole Body Dose = X/Q A [0.25 E- + 0.23 E
_

g] '

Egg 7 y
i

'

!

35.10-)
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b

~

s

r

i
where: A

f
activity released to the environment of=

isotope i

_

Gamma energy of isotope iE =

i ;

-

Beta energy of isotope i ;
E =

g

(X/Q)S.B. X/Q at the site boundary as given in Section S5.2=

1

c. Population Dose
:
,

The total population dose was computed using the equation: .

t

Population Dose = [ I ][Z A [0.25E + 0.23 E' ]4 ) p g

r,4 ;

where: ;

:
A , ,E and E are the same as given for the total body1

dose model, and i

.i

X/Qr,4 the X/Q 'for a given sector ($) and distance (r)=

;

as given in Section 55.2
'

\
P the population estimate for a given sector ($) i

=

r,4 -

and distance (r) as given in Section S5.2 '

The releases f rom a plant are monitored by the environmental ;

monitoring system which provides additional information which

would indicate any inadvertent exposures.

!

The following Table S5.10-1 summarizes the thyroid, whole body and '

,

) population doses for each class of accident.

:

i

|

|

S5.10-2

!
1
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TABLE S5.10-1

-

TABLE OF DOSES FROM EACll ACCIDENT CLASS

SITE BOUNDARY SITE BOUNDARY
ACCIDENT THYROID DOSE MIOLE BODY DOSE POPULATION DOSE

CLASS DE$CRIPTION (mrem) _ DOSE (mrem) (man-rem)

2 10% Vol. Control 0.0394 0.374-------

Tank Release

3 10% Gas Decay Tank 0.976 9.27-------

Release

5 Steam Generator 0.0041 0.0388 0.354Leak

6 Fuel Handling in 2.40 0.370 3.51
Containment

7 Fuel llandling - 0.024 0.370 3.51
Outside Containment

8.a. LOCA, Large Break 32.6 0.610 5.74

8.b. Steam Line Break 0.00865 0.0000125 0.00012

8.c. Steam Generator 0.000163 0.0653 0.620
Tube Rupture

8.d. Rod Ejection LOCA 0.00000204 0.000000181 0.00000170
,

8.e. 100% Gas Decay 9.76 92.7-------

Tank Release

!
8.f. 100% Vol. Control 0.394 3.74 i-------

,

Tank Release !
*

!-

|

o j
.

o |
4 !

l' |

,O ;
,

I

.

!

_ _ . . .
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SS.11 CONCLUSIONS

Based on the evaluations of the various postulated accidents and occurrences

in Sections S5.3 through S5.9 and the resultant radiological results as

tabulated in Section S5.10, it is concluded that the environmental Impact
(

from these accidents and occurrences are insignificant and inconsequential.

In fact the maximum man-rem realistically established as a result of any

accident is well within the increment of exposure to the general public

corresponding to variations in natural background..

!

l

,

F
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SUPPLEMENT No. 2 TO THE ENVIRONMENTAL REPORT

'
VIRGIL C. SUMMER NUCLEAR STATION'

i

i

' 2S INTRODUCTION
,

'

The following information is submitted as Supplement Number 2 to the

|
Virgil C. Summer Nuclear Station Environmental Report. This infor- i

mation is submitted as requested by Mr. Daniel R. Muller's letter

!- dated May 15, 1972, answering questions attached to that letter.

,
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2SA 11 EAT DISSIPATION AND RELATED WATER SYSTEMS

O.
2SA.1 QUv.STION: Provide a design description of the present cooling
water outlet structure for the Summer Station. . Describe alternate plant

outflow designs to eliminate the holdup time in the discharge basin and
to cont rol the dispersion of the thermal discharges f rom the once-throughg ,

. coolird system.

,

'!

The present concept for the condenser cooling water system consists of an
!

intake structure located on the south shore of Monticello Reservoir which
' withdraws cooling water and pumps it through the main condensers within the

turbine building. As it passes through the main condensers the cooling water ;
_

0is heated approximately 25 F; it then flows to Monticello Reservoir via 2300 i

feet of pipe and an approximately 1700 foot long tailbay-canal system. The

discharge into this tailbay will be through a concrete discharge structure
,

which serves to prevent erosion in the immediate vicinity of the pipe outlet.

) In the canal the cooling water flows at approximately 1.5 fps; at the terminus

of the canal the cross sectional area increases resulting in a drop in the |

discharge velocity and a minimization of mixing of the heated water with

cooler reservoir water. The ability of the canal configuration to provide ,

the desired stratification is presently being model tested at Alden Research i

Laboratories in Holden, Massachusetts, as part of their overall study of the-

hydraulic-thermal performance of the pumped storage, nuclear station complex.

('')\
,

R.. ;

If the discharge pipe were routed directly to Monticello Reservoir rather
|

than into the tailbay-canal system, the time of travel from the main
;

.(} condenser to Monticello Reservoir could be reduced due to the higher design

velocity for pipes compared to canals; however, this increased velocity results
;

in disruption of the desired thermal stratification at the outlet. The
,

y
,

2SA.1-1
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.)

.

direct routing of pipes. Due to the presence of the Class 1 Service

Water Pond and the natural location of the jetty (Page 2SA9-1), the

total distance of travel to Monticello Reservoir cannot be significantly

reduced.

:.
'

O

O

e

10

|O
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,

1

f
i

!.
.i

'

| _
2SA.2 QUESTION: Provide information on the travel time through the
condenser cooling system, particularly from the point of contact with
the heated water until discharge from the outfall into the proposed
Lake Monticello.

i

With this present deoign of the main cooling system, the time of travel

O from the point of contact with heat in the condensers to the point of'

discharge to the main portion of Monticello Reservoir is 22.9 minutes. )
i

|. .The time of travel from the main condenser to the entrance of the tail-

bay is 4.6 minutes; the remaining time being required to flow at a ;

relatively low velocity through the tailbay and discharge canal, i<

i

'
,

:

I

l. I
t

> ;
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.

,

-
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;

I
'

'
i
+
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i
i
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i
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2SA.3 QUESTION: Provide representative data on the temperature dif-
ferences between the Parr Reservoir and the proposed Lake Monticello,
including the monthly maximum, minimum and average water temperatures.
Include the expected equilibrium temperatures and surface depth iso-
therms in Lake Monticello.

Figures 2SA.3-1 through 2SA.3-3 show the estimated average temperatures

in the Monticello Impoundment and the Parr Reservoir for each month of

the year. Figure 2SA.3-1 shows the temperatures for an average tempera-

ture year, Figure 2SA.3-2 for a maximum temperature year and FigureO1

2SA.3-3 for a minimum temperature year.

The data for the average Broad River temperature was based on recorded

temperatures at the intake to the Parr Steam Station for the years 1943 to

1970 inclusive. The average Broad River monthly temperature was obtained

by averaging each month of the above recorded years. T!e minimum and max-

imum Broad River temperatures were obtained by using the lowest and the

highest temperatures recorded during that time span.

i
1

Based on preliminary model studies the average temperature difference be- -|
'

|
tween the Monticello Impoundment and the Parr Reservoir would be approximately

3*F. These studies were conducted with 2440 cfs Broad River flow, full ,

1

plant load at the Fairfield Pumped Storage plant and 2-unit operation of

the nuclear plant with a condenser temperature rise of 25'F.i

: .O ,

The surface isotherms from the test are indicated in Figures'2SA.3-4 through
!

2SA.3-6. Vertical profiles are shown in Figures 2SA.3-7 through 2SA.3-9

'

for 11 different locations in the Monticello Impoundment.

1

b The vertical profiles indicate that stratification exists throughout most of

J
the Monticello Impoundment with the exception of the area near the pumped

LO
1

1

2SA.3-1
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storage intake. The largest temperature gradients are located from

elevation 410 to the water surface. The average surface temperature

gradient is in the order of 11*F and the average temperature gradient

at elevation 410 is 4.1*F. The average temperature gradient of the

total volume of the impoundment is 4.7'F.

O

O

!

|
1

!

!
1

O

O .

O
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2SA.4 QUESTION: Provide data on the monthly maximum, minimum and average
s stream flows between the two water bodies and indicate how the outflow

between the lake and the reservoir contributes to surf ace circulation of
the lake.

South Carolina Electric & Gas Company expects the maximum monthly mean

O for stream flow between Monticello and Parr Reservoirs to be 11,973 CFS and

to occur during the peak month of August. The minimum monthly mean stream 1

|

flow will be approximately 5000 CFS and will occur in April. The monthly |0, mean average flow is approximately 7000 CFS. The flow would be zero when

the pumped storage plant is shut down.

Figures 2SA.4-1 and 2SA.4-2 show the surface circulation in the Monticello

Impoundment when the pumped storage plant is under full load, Figures 2SA.4-3

and 2SA.4-4 for the average plant load and Figure 2SA.4-5 when the pumped

storage plant is shut down.
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V 2SA.5 QUESTION: Describe the expected behavior of Lake Monticello

during different times of the year, such as the turnover frequency
and stratification formation. If lake stratification prevents turnover
and becomes permanent, provide information on the areas of the lake
where dissolved oxygen may differ between different lake strata. Supply

p data on this effect on the dissolved oxygen in the water discharged from

V the lake to the reservoir and in the reservoir itself.

Most of the Monticello impoundment would be subject to permanent thermal

stratification during operation. This is a designed feature of t he im-

poundment and has been verified by extensive operational testing of the

model f acility at Alden Laboratories. Vertical temperature profiles

measured at ten locations indicate that the thermocline would lie some-

where between the 400 ft. and 410 ft. elevations. The only region where

a distinct stratification was not observed was near the Fairfield Pumped

Storage intake-discharge structure. In this region, partial mixing of

epilimnetic and hypolimnetic layers was observed by visually following the

diffusion of dye injected at various points in the ARL model. During the

generation mode, the patterns of dye movement indicated that water from all

Icvels in the partial mixing zone would enter the intake structure, al-

though t..a largest portion appeared to be drawn from the upper levels. Dur-

ing the pumping mode, surface currents moved away from the point of discharge

while hypolimnetic water in the Frees Creek channel moved slowly into the

partial mixing zone. Thus, hypolimnetic layers which may be oxygen defi-

cient would be gradually brought into a region where some mixing with the

upper layers and eventual discharge into the Parr Reservoir would occur.

I(
On the basis of these observations the water discharged into Parr Reservoir

through the pumped storage facility would be composed of aerated surface

waters mixed with up to about 40 percent of potentially oxygen deficient

2SA.5-1
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lower level waters derived from the partial mixing zone. The A T mea-
.

surements in the Monticello impoundment and in the pumped storage tail-
t

race tend to corroborate this estimate, eg. a AT of 8'F at the intake ;

surf ace corresponding to a A T of about 4*F in the completely mixed dis-

charge water. Assuming that the minimum dissolved oxygen (D.O.) concen- |
;

tration in the surface waters reaching the pumped storage intake would '

be 7.0 mg/l and that the minimum average D.O. in the partial mixing zone

would be 3.0 mg/1, the water entering the Fairfield intake would contain at

least 5.4 mg/l D.O..

The actual D.O. concentrations to be expected in the hypolimnion of the

Monticello Impoundment depend upon the quality and quantity of organic

matter availabic for biological degradation. Organic material would be

contributed both by phytoplankton-zooplankton productivity in the surface

waters and by pre-existing Flora remanents on the bottom sediments. The

BOD exerted by organic material and the resulting reduction in D.O. depend

on many complex factors including the various rates of biological degra- '

dation for different materials and the residence time of water in the hypo-

limnion prior to entering the partial mixing zone. At present there is
~

insufficient data on which to base a realistic estimation of these factors,

I C
f however, the rapid reaeration of water in the pumped storage tailrace would ;

maintain at least 6.0 mg/l D.O. entering Parr Reservoir from the Monticello

Impoundment.

The water quality of the Broad River entering the reservoir will also exert

a considerable influence on the D.O. concentrations, particularly at times

of relatively high flow. The D.O. values in the Broad River measured at

2SA.5-2
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Blair during the period of 8-31-71 to 4-26-72 showed an average of
;

9.1 mg/l with a minimum of 6.0 mg/l occurring in August. Minimum values f

of 6.0 mg/l and 5.0 mg/l were also measured at Parr (near the Steam Plant

Intake) and Richtex respectively on the same day. Below Parr Dam no ad-

ditional decrease in D.O. is expected even though the maximum temperature

reached may be 2*F higher than the average Parr Reservoir temperature. The

combined physical aeration afforded by the Fairfield pumped storage hydro

generator, the Parr Hydro generator, and the Parr Dam Spillway would more

than compensate for the oxygen der'.cient water withdrawn from the hypo-

limnion of Monticello impoundment and help to maintain adequate D.O. levels

in the downstream Broad River.

O

O
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/s 2SA.6 QUESTION: The inlet and outlet flow into Parr Reservoir may be
' -

expected to give a backflow to the reservoir system. The Broad River
is also turbid. Evaluate the anticipated extra turbidity of Lake
Monticello and Parr Reservoir by the back and forth motion from opera-
tion of the pumped storage facility and from the possible erosion of
the shorelines of the lake as the water elevation fluctuates. Describe

'O'
precautions taken against excess turbidity from construction, particu-
larly dredging activities and the extent of maintenance dredging antici- 1

pated.

According to the South Carolina Water Resources Commission, the 4500 -

.

'OQ square mile drainage basin of the Broad River above the Parr Reservoir i

contains some of the most soluable soils of the entire state. As ,

:

surface run-off develops the flow of this river, the soil particles are

entrained and as a result, the river becomes extremely muddy and turbid in

appearance.

The constituents of the water that produce the turbidity or muddy

i
appearance do not come from the banks of the river tributaries or the

river itself, but in majority from the terrain composing the drainage ,

basin. This material, after being transported to the main river channel,

remains in suspension or drops out to the river bottom, depending on

the velocity of the river and the terminal settling velocity of the ,

particles. Since the river channel has not meandered significantly over

ithe past, it is obvious that any solids which may drop to the bottom are

eventually swept away by flood currents.

!

The existing banks of the Broad River in the area of Parr Reservoir

'l
are relatively stable as observed by inspection. The maximum slopes of |

Parr Reservoir banks between elevations 257 and 266 is approximately 1:5.

These are fairly steep natural slopes, and in general, these slopes are

/ steeper than those of Monticello Reservoir,

l,

2SA.6-1 !
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Natural slopes will be cut above the high water mark; however,
!

these slopes should remain stable and should not be affected by-

these daily fluctuations which occur at a very s1cre rate. Wave

action is much more devastating than the fluctuation of the reservoir, I

and its affect on the erosion of the slopes is not expected to contribute

-

significantly to the turbidity of Monticello or Parr Reservoirs.

I

Parr Reservoir will have a maximum width of approximately 4100 feet
,

with the average being about 1900 feet. Monticello Reservoir is

nearly 3 times as long as it is wide. Both reservoirs are located length- :

wise in valleys which are at angles of approximately 90 with the

prevailing wind direction. The average wind speed is 7.09 mph, while the

wind velocity does not exceed 6 mph 57% of the time. Due'to the

relative positions of the reservoirs to wind direction,no significant

shoreline erosion is anticipated from wave action.

v
During construction, SCE&G will consult with the USDA Soil Conservation j

!

Service in order to cope with matters of erosion control within' the lands

of our project. The dredging work anticipated for the Fairfield Pumped

Storage tailrace canal will include spoil areas located behind spoil dams

with an overflow device located away from the spoil entrance to minimize

velocity entrainment, etc.

O !
:
i
&

,

,

?
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,

f
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2SA 7 QUESTION: Assess the significance of erosion of the shores on

O Lake Monticello and Parr Reservoir during the life.of the Summer Station
as the water elevation fluctuates. Provide information on stabilization
of critical regions of the shoreline.

At present, plans call for clear cutting the Parr Reservoir from
.,

elevation 257 up to one (1) foot above the high water mark (clear

cut up to elev. 267 feet) to reduce the amount of large trees and

debris going to the hydro powerhouses. Areas along the railroad

right-of-way that are subject to erosion will be covered with rip-

rap to prevent erosion and to maintain the right-of-way.

Prerent plans include the cutting of the shoreline between elevations

415 and 426 around Monticello Reservoir. Erosion control will be

studied in conjunction with the USDA Soil Conservation Service.

Specific measures will be planned to provide erosion protection in

critical areas at the dams, the nuclear plant, or elsewhere where
-

erosion might endanger important structures. These critical areas will

in most cases be protected with a cover of rip-rap.

The following table summarizes the anticipated protection for the

shoreline areas in the vicinity of the nuclear station. Since_the

Service Water Pond for the nucicar power plant is a safety related

_

structure, the rip-rap protection.is somewhat more extensive on shore-

lines that protect.this pond.

.

Q
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ANTICIPATED SHORELINE PROTECTION IN VICINITY
OF SUMMER NUCLEAR STATION

( Protected
Shoreline Description Riprap Thickness Elevation Range

i

WITHIN SERVICE WATER POND !
i

West Fill Embankment 24" 415 to 435-

t . Natural Shoreline 24" 415 to 435 !
North, East, South Dams 24" 415 to 438

MONTICELLO RESERVOIR SHORELINE
[

North of Nuclear Plant Site 36" 410 to 438
'( ) North, East, South Dams 36" 410 t,o 438

18" Toe of Dam to 410
Island Between North and East 36" 410 to 438 i

Dams and Natural Shoreline
Between East Dam and
Discharge Canal

'

Jetty (both sides) 36" 410 to crest

,

Clear cutting of the reservoirs' shoreline will result in erosion of the
?

exposed banks. Experience at other pumped storage reservoirs indicates ,

() that after a period of initially active erosion the shorelines tend

to stabilize and erosion activity is greatly reduced. The exact '

quantities of sediment that may be added to the reservoirs are not
,

known (See 2SA.8) . However, the major impact of increased sediment ,

load would be its effect on aquatic biota. Due to the turbid nature I

of the Broad River it is not anticipated that the increased turbidity

resulting from the fluctuating water levels will have a major impact

-O-
!

on the biota.
!

,t

!
!

'

,

|

([$)L

i

1
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2SA.8 QUESTION: Provide calculations showing the rate and depth of ,
,

( silting fill-in of Lake Monticello due to the daily pumping of the i

turbid water of the Broad River. Supply the basis for calculations of
the silting rate and re-entrainment. Provide data for measured values

,

of turbidity of both ends of the Parr Reservoir and copies of records |
on how the silting has filled in the Parr Reservoir over the years, j
If available, provide data on silting from other nearby lakes for basis

'

of comparison.- g ;

e

A summary of suspended solids content as measured in the Broad River

above Parr Reservoir at Blair, below Parr Reservoir at Richtex, and et. !

'O .

;

the Parr Dam, with samples taken over a seven month period, is given in ,

t

Table 2SA.8-1. The average values of suspended solids over the seven f

month period in these locations are shown. A conservative figure of

45 PPM of suspended solids is used in calculations te determine the rate ,

and depth of silting fill-in of Monticello Reservoir. It is assumed that

36,552 cu ft/sec of water will be pumped 360 days a year for 9.6 hours a !

day. It is conservatively assumed that 100*/. of suspended solids
!

entering Monticello Reservoir via the Fairfield Pumped Storage Facility

will settle and remain in Monticello Reservoir. It is further assumed
.

that mos'. of the settlement will occur beyond the intake structure in the
k

deepest levcles first. These calculations yield 19,600 acre feet of {
.

si ting fill-in per 50 years.

The batic cf the intake structure to the Fairfield Pumped Storage

IFacility as shown in Figure 2.2-10 of the PSAR, is at elevation 365 feet.

Figure 2.2-12 of the PSAR shows that the lake volume below 365 feet is
r

:
- more than 100,000 acre feet. Therefore, at-11,600 acre feet of fill-in per

v
50 years, it is considered that silting fill-in of Monticello Reservoir will

not be a problem.

1

O Figure 25 of Appendix 2C of the PSAR gives data on the shape of vertical )'

i

temperature profiles of Monticello Reservoir. These profiles indicate ]
;

|2SA 8-1 ;
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that at' elevations below 380 feet the water temperature will be .
i

essentially constant. Therefore, it is considered that raising the

bottom elevation at this estimated silting rate will not

j significantly affect temperature conditions in the water above the
|

| silted bottom during the lifetime of the V. C. Summer Nuclear

Station.

The Parr Reservoir was completed in May of 1914. No profiles of the

original shape are available, but it is believed that the deepest

point was about 30 feet below the top of the dam and was located near
I

f the dam. A set of depth readings made recently in the vicinity of

I
the Parr Dam is shown in Table 2SA.8-2.

1

Turbidity data for the Parr Reservoir is presently not available.

No data is now available on silting from other nearby lakes. We have

requested from the Savannah office of the Corps of Engineers silting

data pertaining to the Hartwell Reservoir and the Clark's Hill

Reservoir.

O
.

O

O
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TABLE 2SA.8-1 )

. SUSPENDED SOLIDS IN THE BROAD RIVER-

(PARTS PER MILLION) i
?
!

Date At Blair At Parr Dam At Richtex

. I
|

Oct. 12, 1971 45 63 45O
'

i
i

Oct. 26, 1971 126 117 173 )
;

Nov. 9, 1971 39 33 33 [
|

Nov. 30, 1971 2 1 1
|

| Dec. 14, 1971 47 38 28 i

i
Jan. 5, 1971 9 7 5

|
<

Jan. 19, 1972- 29 3 22 |;
.

Feb. 7, 1972 5 8 8
'

i
Feb. 16, 1972 55 39 46 !,

' March 8, 1972 39 37 33

March 31, 1972 69 '72 108
!
!

April 12, 1972 21 8 21

I|
April 26, 1972 8 7 7

~ Average of Above 38.0 33.3 40.8 ie ::

,
.

.

,

k

4

i
i

!
1

! 9; i
,

i

;

!

! !

I
i
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TABLE 2SA.8-2
1

PARR RESERVOIR PROFILES JUNE 1971
(Depth in Feet Below Top of Dam)

READINGS AT 5' INTERVALSRIVER FLOW s
DAM j

'

O 4.1 4.2 4.6 4.7 5.0 5.0 5.1 5.8 6.0 8.0
4.5 4.6 4.5 4.7 4.8 5.0 5.9 6.9 7.0 8.0

R
4.7 49 5.0 5.0 5.0 5.5 7.8 8.8 13.2 11.0
4.9 5.1 5.1 5.1 5.3 7.0 9. 2 12.5 14.5 14.0

A
5.0 1.2 5. 2 6.3 5.5 6.0 9.5 13.0 14.0 15.0

D
5.6 5.8 5.5 6.1 6.2 7.9 11.0 12.3 15.0 16.1

I
5.6 5. 8 6.0 7.0 7.3 7.5 10.5 13.1 16.0 16.5

k 5.6 5.7 5.7 5.8 6.1 11.2 11.0 12.2 15.8 16.5 N
G5.9 6.1 6.4 7.0 8.0 11.2 13.1 16.8 17.0
86.0 6.1 6.2 6.4 7.1 10.0 11.8 14.1 17.2 17.7

6.3 6.1 6.3 6.5 7.0 10.0 12.1 15.0 17.7 18.0 e 1

6.2 6.3 6.5 6.5 7.3 10.0 13.9 14.8 18.0 18.1 g A
|T6.2 6.1 6.0 6.2 7.0 10.0 13.0 14.3 18.0 18.2 m ,

6.0 6.2 6.0 6.0 7.8 11.2 13.8 15.0 18.6 18.6 g 8'6.0 6.0 5.9 6.0 8.0 11.0 13.0 15.1 18.2 18.4 g
6.1 6.1 6.2 6.2 9.2 9.1 13.9 16.7 18.2 18.0 g
6.7 6.6 6.9 6.8 8.8 9.1 12.0 16.0 18.0 18.0 c

6.9 6.9 7.0 6.9 7.0 9.0 14.0 17.5 18.0 18.0 g T
7.1 7.0 7.0 7.0 6.8 8.9 12.8 16.0 18.0 18.0 F E

(] 7.0 6.9 7.0 6.9 6.9 7.8 12.2 16.0 17.0 17.5 t R
V 7.0 7.0 7.0 7.0 6.9 7.0 11.5 15.2 16.8 17.1

Y
7.2 7.0 6.9 6.8 6.7 7.0 11.5 15.0 15.0 15.7

A
7.1 7.0 7. 9 7.8 7.8 7.5 12.0 14.3 14.2 14.1 b
7.0 6.9 6.8 6.7 6.6 8.0 12.6 14.3 14.3 14.0

8
7.0 6.9 6.8 6.8 6.8 7.9 13.0 14.2 14.1 14.1
7.0 7.0 6.8 6.7 6.5 8.0 10.5 13.8 14.1 14.0
7.0 6.9 6.8 6.5 6.5 8.0 10.0 13.5 14.1 14.0
7.0 7.0 6.8 6.7 6.5 7.0 9.5 13.0 14.0 13.9

6.8 6.5 6.5 7.0 8.6 12.0 13.8 13.8
7.4 6.9 6.5 6.5 8,0 11.0 13.3 13.2
7.1 7.1 7.0 6.6 6.4 6.9 10.4 12.9 13.0
5.5 6.2 6.7 6.3 7.5 9.0 11.1 12.0

r 4.7 5.0 5.7 6.4 6.7 7. 5 10.3 11.0

| (3) 4.0 4.0 4.4 5.0 6.7 7.0 8.5 10.0
3.5 3.8 4.0 4.3 5.3 7.0 7.1 9.0'

3.0 4.3 3.4 4.0 5. 2 6.5 8.1
4.0 5.4 7.0
3.5 4.0 4. 0_

8
~17est Edge

p of Dam"

North

- -
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- 2SA.9 QUESTION: Describe the location and design of the baffle to be
used in Lake Monticello. .

i

i
!

fTo prevent recirculation of heated effluent from the main condensers back i

O- :
.

1'- to the intake of the circulating water system, the model studies performed .!
|

! at the Alden Research Laboratories have shown a need for a barrier within
'

the reservoir. A jetty which.would extend from the island at the north- |

~O i
east corner of the Service Water Pond along a natural ridge to another ;

I

; island at approximately N 476,750; E 1,906,100 would provide this |
1 i
j recirculation barrier. -Studies are presently underway concerning the j
i j

| most economic design of this 2,000 f t. long structure; consideration ;

I
is being given to an earthfill structure protected by riprap as described j

on pge 2SA7-2 or a sheet pile barrier. Tentively the top of.the jetty will

be about elevation 430. Figure 2SA9-1 shows the approximate location of
,

$ the jetty.

I i

! |
i,

'

!
:

f.> -
,

i
!

l-

.
;'

o

.

;o..

r
Ii

,
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2SA.10 QUESTION: Provide operating costs and descriptive data (dimen- (
sions and operational characteristics) of cooling towers or other cooling
systems which could be alternatives to the Summer Station once-through
cooling system and would be functional as an alternative to the Summer j

site. '

O :

As is discussed in the Supplement to the Environmental Report, the
;

development of Monticello Reservoir for dual use as the upper

reservoir of the pumped storage facility and as the cooling impoundment

for Summer Station, is necessary for the economics of the total

development. It is not possible to separate out the Summer Station and

provide cooling towers as a heat rejection alternate. However, the

following is given as information.

t

Discussions with a cooling tower manufacturer during the evaluation ,

,

studies for Summer Station provide the following parameters as appro-

priate for wet natural draft cooling towers for a nuclear unit of the ;

approximate size of Summer Station Unit 1. These parameters are based
,

on the level of commercial technology available at the time of the

evaluation.

Number of Towers 2 Diameter at Base 360'
|

Range 280F Height 291' |
!

O Approach 18 F Separation between I

tower centerlines 500'
Design Wet Bulb 780F |

i . |
|

The additional annual operating costs of this cooling tower complex

above those for the cooling impoundment are estimated to be in excess

of $500,000. This estimate considers loss of capability and energy'due to I

- degradation in turbine-generator performance and additional auxillary
,

!

\--
'

power requirements, maintenance and water treatment. |
'

|

1

!
| <

l 2SA.10-1 )
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2SB SITE, METEOROLOGICAL, AND RADIOLOGICAL CONSIDERATIONS f

:

2SB.1 QUESTION: Provide estimates of the downwind extent of possible
steam fogs, including assumptions used and calculations made of the t

-( )
'

estimates.

Steam fog is a phenomenon that tends to dissipate upon moving beyond the
,

warm water surfaces which create it. It usually consists of alternate
I

,

patches of fog in the updrafts created by the warm water, and patches

of clearer air in the down drafts which complete the local circulation ,

i

cells and which are fed by the drier air aloft. Thus, the very processes [
,

which create steam fog over a reservoir, i.e. colder air moving over the

warmer water surfaces, also create thermal instability in the layer

containing the fog. Thus, when the steam fog moves beyond the warm ,

I

water surfaces, the fog is normally dissipated by two processes which(
act together. The first is a vertical mixing with the drier air aloft ,

|

which is induced by the wind and the thermal instability which has been i

created. The second process is horizontal mixing of the alternating patches
*

of updraft, moist air and of downdraft drier air. The frequencies of steam

fog which are postulated in Appendix B, ER, refer, therefore, only to the
l

formation and existence of these fogs over the reservoir surfaces them-

) selves. The frequency of steam fogs which persist and move out beyond j
the reservoir is very much lower than the values in this Appendix. 1

i
I

i

IThe special conditions which create the possibility of the occurrence of.
( ,

'''' steam fog moving beyond the reservoir are those conditions which either
,

inhibit or render ineffective the two processes mentioned above; i.e.
:

. the vertical mixing with drier air aloft, and the horizontal mixing of the ]

L( alternative patches of warm moist updraft air with the drier downdraft air. ]
,

* |

2rB .1-1



Vertical mixing of the low thermally unstable fog layer with drier air
,_

I )
s/ aloft is inhibited when all the following conditions pervail:

1. The steam fog forms under a " capping" ground inversion. This

occurs at night under clear skies in certain weather conditions.p_
:

),

\'j A pasquill F or G condition before the air moves over the water

|

{ is probably required.

!
1 2. The capping inversion persists in spite of the establishment of
! I'')
! i/ an adiabatic (saturated) lapse rate in the warmed air beneatht,

the inversion. For large ponds like the Monticello Reservoir

the water-temperature must not exceed the equivalent potential
!
| temperature of the top of the inversion.

i
|

Hotizontal mixing of the alternating patches of updraf t air and downdraf t
!

{
air may be ineffective in dissipating the steam fog when the following

!\ conditions prevail:
i

f
1. The pond water temperatures are very high relative to ambient-

i
: air temperatures. This requirement permits very large vapor
i

!

pressure differences between air and water and deposits a
,

l large excess of water droplets in the warm updraf ts. Thus,
,

|

| horizontal mixing of updraft and downdraft air does not
I

j,s " dry out" the fog. It should be noted that a pond with these
N)
! ' very high temperatures cannot be as large as the Monticello
(
l
g Reservoir. In that event the high tempe ratures would destroy
:
,

j,_ the capping inversion. .

,

i' - 2. Terrain features constrain the horizontal mixing processes.l

1Byers points out that steam fog " occurs over rivers, often

when the air has been cooled by radiation, and tends to formS
radiation fog near the river as well as steam on the river."

!
'
4

:

!

j 1. Byers. General Meteorology. McGraw Hill, 1959.
.

2SB.1-2,
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I

?

The rising ground around the valleys is undoubtedly a key. (
I.'h .;
'# factor in this predilection of steam fog for valleys. None I

of the standard references on fog describe steam fogs that

. leave their sdurce regions except in river valleys, although !

many references describe the common occurrence of steam fog
,

!
due to lakes and reservoirs. j

i

(}. In addition to the special conditions required for steam fog to leave its.

source region, it must of course, form before it can leave and conditions
,
-

for its formation must also prevail. These include the items listed in

Appendix B, ER.

In summary the following conditions must prevail, or steam fog cannot form

and then persist and move out from the Monticello Reservoir.

. ). 1. The water must be 5 degrees F. warmer than the air with relative

humidity at least 90% or 10 degrees F. warmer with relative t

i

'

humidity between 75 to 90 percent.
:

2. Wind speed must be less than or equal to 3 mph.

3. Pasquill F or G must prevail,
t

4. The water temperature may not exceed the equivalent potential
7

i
'

temperature of the top of the inversion.

'50
( ,/ 5. The pond temperatures must be relatively high, as in early

autumn. ,

,

f-
; When these conditions do exist concurrently the steam fog will normally

,

!
'

be restricted to the 3200 acres comprising the land areas of the drain- I

age basin plus, of course,.the 6800 over water acres.
,

f( ,) The necessary concurrent data do not exist to permit calculations of the

frequency and extent of the steam fogs which may persist and move beyond j

the reservoir.
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A judgment evaluation of the area meteorology permits the following ,

f

' O i
-

conclusions:

1. Steam fog moving significantly beyond the limits of the
,

reservoir will not exceed 10% of the steam fog occurrences.

2. The steam fogs moving beyond the reservoir will be essentially

limited to the overall drainage basin in which the reservoir ,

,

lies.

O

|

|

:

I
i
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2SB.2 QUESTION: Estimate the frequency and duration of temperatures
below 32 , 25 and 20 F throughout the winter.

.See attached Table 2SB. 2-1. This table is based on evaluation of avail- |

~ able data from the Carolinas Virginia Tube Reactor meteorological tower ;

at Parr, South Carolina. Data from the Columbia, South Carolina, weather

station shows the following: ,

Mean Number of Days, Temperature

Max. 32 F Min. 320 F Min. 00 F
Month and below and below and below

January 1 18 0 '

February * 18 0
March 0 7 0
April 0 1 0

.

October 0 1 0 ,

November 0 10 0
'

0 December 0 14 0

*
Less than one-half. -

1

0 -

?

l

O
.

,

5

O
P

J

f
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TABLE'2SB.2-1

FREQUENCY AND DURATION OF TEMPERATURES AT PARR, SOUTH CAROLINA

(1964 THROUGH 1967)

TEMPERATURE MEASURED LESS THAN OR EQUAL TO

320F 250F 200F

Avg. Avg. Avg. No.of
No. Min. Max. No. Min. Max. No. Min. Max. Months
of Ilours Hours of Hours Hours of Hours Hours in

Month Days Duration Duration Days Duration Duration Days Duration Duration Sample

January 19 1 66 9 1 43 3 1 15 2

February 13 1 37 7 1 16 3 1 10 3

March 15 1 14 3 1 10 1 1 3 3

April 3 1 13 * 1 10 * 1 5 3

_ _ _ _ _ _ _ _ _ _ _

October 4 6 12 1 1 4 0 0 0 1

November 12 1 14 2 1 3 0 0 0 1

December 18 1 17 10 1 12 2 4 8 2

* Less than one-half

_ .- __. . _ . . _ _ _ . . . ._ . - _ _ . _ .
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)f 2SB.3 QUESTION: Provide information on the effect of the presence of
Lake Monticello on the local humidity climatology. Include dewpoint
data. Provide a joint frequency distribution of relative humidity, temp-
erature, and wind speed.

.p.
'

> The reservoir will add moisture to the atmosphere by evaporation. The

net change in the local humidity climatology, however, can only be

assessed by a comparison of the reservoir evaporation rate with the rate

( of evaporation-transpiration from the wooded area that the reservoir will

replace.

Evaporation from the Monticello Reservoir is estimated by the use of the

1Meyer equation for evaporation because this equation gives the highest

evaporation rates at lower wind speed, and its application is therefore

appropriate to this region and is conservative. This equation is:

) M = C (.349) (1 + W) (Pw - Pa) lbs/ day-f t2

_10

where: C is a constant for a given location and ranges from 10 to 15

depending on depth and exposure of the water under study as well as the

frequency of the availabic meteorological measurements. For surface

accumulation, C is taken near the hicher value whereas for large deep

bodies of water, C is taken near the lower limit.

(>-} M is 1bs of water evaporated per square foot day.

A/
W is the monthly average wind speed value from measurements made

at the nearest Weather Station about 25 feet above the surface, mph.

Pw is the saturated vapor pressure corresponding to the tempera-
.O

ture of the water at some specified point near the surface, psia.

Pa is the water vapor pressure of the atmospheric air measured

at the same height and averaged in the same way as the wind speed, psia.
.

2SB.3-1
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Evaporation rates from the reservoir are estimated for the two months

/~%
t l January and July. These months will show the minimum and maximum monthlyv

average values.

For January

Predicted Reservoir Temperature = 49.4 F

Mean January Temperature at Columbia, S. C. 2 = 46.90 F

Mean January Wind Speed at Columbia, S. C. = 7.0 mph

Mean January Relative Humidity at Columbia, S. C. = 70%

| C = 15

Pw = .174 psia

Pa = .111 psia

M = 15(.349) (1+ 7/10) (.174 .111)

2= .561 lbs/ day ft

/O !

O For July

Predicted Reservoir Temperature = 92.70 F

Mean July Temperature at Columbia, S. C. = 81.6 F

Mean July Wind Speed at Columbia, S. C. = 6.7 mph

Mean July Relative Humidity at Columbia, S. C. = 78%

C = 15

Pw = .760

Pa = .417

M = 15(.349)(1 + 6.7/10)(.760 .417)

2= 2.999 lbs/ day ft

|

Evaporation rates from the Reservoir are converted to inches per month

Q to permit comparisons with evaporation transpiration data as follows:

kJ
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Evaporation Rates fium the Monticello Reservoir !

O January 3.3 inches per month

July 17.5 inches per month
t

Evaporation-transpiration data for wooded areas near Parr, South Carolina

are not available. Nor are the data for the vicinity of Franklin, North

Carolina, which are available, representative of the Parr site because of

the every large difference in rainfall occurring at Parr and Franklin.
t

The best data concerning evaporation-transpiration for the Parr area is
~

'

that general area data which does not distinguish between wooded and open

vegetation, as follows:

4Evaporation and Transpiration

Normal Annual 35 inches per year ;

July 7 inches per month

It is apparent that the evaporation rates from the reservoir surfaces

are between two and three times the rates from the forested areas which

these surfaces will replace.

4

The added moisture will of course increase the relative humidity of the -

air downwind from the reservoir. However, as can be seen from the Meyer

,
equation, the higher evaporation rates occur during periods of higher

wind speeds and lower relatite humidities. Thus during periods of higher !

evaporation rates, the additional moisture from the reservoir is being-

dispersed through a larger air volume and into drier air, thereby reducing

its effects on the humidity climatology of the downwind regions.

'It is our opinion that the frequency of measurable effects o f the reservoir

.
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on local humidity will be limited to a narrow region, such as one-half
,_

mile, around the reservoir and will be small.~-

Within close proximity to the reservoir there will be an increase in the ,

() frequency of higher humidities, the extent of which is not known.

We also believe it is impossible to accurately predict numerical values

of these changes. Data from cupirical studies of similar reservoirs

-O/ are needed.
.

Date on the dew points observed at Columbia, S. C. are provided as

follows: i

Dew Point, F

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

31.6 30.0 38.1 49.3 57.4 66.3 70.1 69.3 64.3 55.1 40.0 37.5.
_

--

These data represent averaged monthly dew points for a five year period.

1. An Engineering - Economic Study of Cooling Pond
Fertormance. Littleton Research and Engineering Corporation for
Environmental Protection Agency. U. S. Government Printing Office.

2. Local climatological Data for Columbia, South Carolina. ' U. ' S .

Department of Commerce, Environmental Science Services Administration,
Asheville, N. C.

3. National Atins of the United States. Department of Commerce, Weather
Bureau. U. S. Government Printing Office, Washington, D. C. 1960.

4. Climatic Atlas of the United States. Stephen S._Visher, Harvard

f-
, University Press, Cambridge. 1966.

t
.

i

|
.
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COLUMBIA, SOUTH CAROLINA TABLE 2SB.3-1
Columbia AP

|

| A TEMPERATURE AND WIND SPEED-RELATIVE HUMIDITY OCCURRENCES:

WIND 0 4 M.P.H. 314 M.P.H. 13 24 M P.H 23 M P.H. AND OVER

i
en

[R t [ t | ! [R [ ] r t ! |R
( ( t [ ! [R [ [ t | ! s~~

R ( g d a g A $ ( g d i O'tw
4n

109/105 1 + + 1

104/100 +! 1 3 7 1 1 11
99/ 95 Il 9 1 6 65I 3 1 8 9 92
94/ 90 l' 17f16 13,151| 74) 2 21 7 + 301

2 3)|.18|123'205'
15: 145' 8 + 3 20. 1 + + 48989/ 85 1 20 45 5:

! 19| 4 5 25!84/ 80 3 15| 57, 43[ 12 1 19 5 1 + + 1 1 + 657
207j 101| 153;I 139;111 58 9 22 28| 9 6 2 1 1 1 + 94063j106| 71 20: 85:79/ 75 4 13; 40

74/ 70 6 13 34 44 95 266 25' 73' 110, 74: 110,170 12 19 28' 11 10 9 1 1 1 + 3 1113
69/ 65 7| 16| 28 37| 66 157 28 73| 87 71 88 134 12 22 21 15 16 12 1 1 2 1 1: + 895
64/ 60 6' 18 32 27 58 136 26 77 T h 53, 78'135 10 25 | 8089 11 16 1 1 +

16|
i

59/ 55 5' 21l 42 3 53,111 22! 81! 80 4 4' 50' 6! 21 17 6 6 12 + 1 1 + + + 722
40'11281 5 26 16I 5 5' 9 + 1 1 + + 673

3'! 21' 43 3 50'105 17 83' 86! 4254/ 50
36f 851 42

49|
84 2 18 16 5 4 5 1 1 + + + 62349/ 45 3 15 40, 4 58 91 12 66
72 29 31 69 2 12 15 5 4 5 + + + 52344/ 40 1 12 33 35 63 80 5

39/ 35 + 8- 27 29 62 79 2 31 62, 27 25 33 1 8 9 1 1 5 + + + 411
34/ 30 + 4 17 29 48; 72 2 22 37j 13 14 21 1 5 4 1 1 2 + + + 293
29/ 25 1 10 16 36 30 + 7' 22| 5 4' 4 2 1 + + + 138
24/ 20 + 4 6 21| 9 2 '9 1 1 1 + 1 56
19/ 15 1 2' 9 1 1 3 1 + + + + 19
14/ 10 + 1 + 1 + 2

i + +09/ 05 +.
212|114Q1357;620 650 905 71 253 219; 74 65 77 3 8, 4 2 1 48767

,

7OTAL 40;203;469,438;7401209

Occurrences are number of hourly readings for the average year based on the ten year period 1951-1960.

. , , - - , - . . - - -. . . . .. - . _ _ _ _ - . _ _ _ _ -



o- 1

L

I

|

t
..

h
-

'A 2SB.4 QUESTION: Provide information on studies made on n1ternative sites |'
in which economic and environmental considerations have been taken into
account. Consider sites far from the present site and include updated
information on the possibility of off-shore sites. Provide cost figures
for site locations near the sea, near Charleston, James Island, Sullivan

'

Island or other locations.
,

The selection of a power generating site requires an analysis of numerous i

factors. Such factors include: availability of suitable land from both a ,

surface (topographic) and subsurface (soils, geology, seismology) stand- ,

point; population and land use characteristics of the surrounding area; a

sufficient water supply for cooling requirements; proximity to load centers,

transmission lines, railroads, and highways; location relative to items of

historical and cultural significance; relative economics of site develop-

ment; and the facility's impact on the environment.

For a method of power generation to be considered for utilization,.the

technology must be commercially availab1'e at the time the studies are

being made. During the time in which the site for the Summer Station

was selected, the technology for utilization of of f-shore sites was not ;

i

commercially available, therefore the use of off-shore sites was not ,

I
considered.

The long range plans for electric utility power generating facility siting i

are based on identification of potential load center growths and subsequent ,

!

analysis of sites capable of supplying these load centers.

O '

U A 1967 system study identified Parr, Bushy Park (Charleston), and Wateree

Station as areas near load centers where electrical generation facilities ;

would be required in the near future. A preliminary evaluation of the .

\ suitability of these areas for nuclear station siting was made,

t

2SB.4-1
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Among others,this evaluation considered the following general items: [

1. General practicality and comparative costs of installing and
..

operating an 800 MWe nuclear unit at each of these areas.

2. Practicality of a multiple unit development from the viewpoint *

O
h of layout, activity release, and circulating water. '

3. An evaluation of the economics of possible heat rejection systems

to counteract low flow conditions or themal pollution problems

'

at each area.

4. An evaluation of nuclear safety requirements and estimated costs

covering possible additional containment, waste disposal facilities,

additional land, or other engineered safety feature systems

recommended for each area.

5. An investigation of the seismic and geologic characteristics of

the areas insofar as they could affect plant cost and licensability.

6. Special problems such as reactor vessel and steam generator trans- ;

portation to the area or possible flooding conditions.

7. Locations relative to the system transmission grid for transmission

of power from the area to the system load centers, and the additional-
;

transmission facilities which would be required. ,

,

Plot plans were developed and structural criteria were established as a basis
O

for cost estimating and the determination of layout practicality, i

The heat rejection systems were based on use of river water cooling.

(~ Supplemental cooling facilities in the form of natural draft cooling towers were

then utilized in one of the following three basic arrangements:

1. Downstream cooling of the circulating water discharge was con- |
1

sidered where adequate river flow is available. |

2. An open cycle recirculation system was used where the river flow is |
|

inadequate to supply the condenser requirements for a relatively ;

|
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small percentage of the time.

3. A closed cycle cooling tower system was considered where river

flows are inadequate a major portion of the year.

A statistical analysis of river flow, river temperature, and atmospheric

conditions served as a basis for the plant performance evaluation.

Nuclear safety analyses, and costs for engineered safeguards for each

site were examined with regard to (a) the radiation dose vs distance

characteristic that would result from the assumed maximum credible accident,

(b) the discharge of radioactive gases to the environment and (c) the

discharge of radioactive liquid wastes to the rivers. A preliminary

seismic and geologic evaluation was prepared because of the seismic

history of the area.

y The conclusions of this preliminary evaluation were as follows:

1. The Parr and Wateree areas are both acceptable locations for

the installation of nuclear units, with a preference given to

Parr over Wateree. Although the Bushy Park Site has ,7otential

economic advantages as a result of heat rejection _ system

economics and the transportation of heavy components, it or

other service area sea coast sites probably would pose economic

penalties with regard to seismic design criteria.

2. All three areas are considered to be suitable for the addition

of a second 800 MWe nuclear unit from the viewpoint of site

(
( layout, activity release, and circulating water requirements.

'The latter requirement would probably result in a completely

closed cycle cooling tower system for Wateree area.
O.
t n
%J

v
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The continuing studies which led to the selection of the present site

O)(,, for the Virgil C. Summer Nuclear Station are discussed in Environmental

Report Sections 2.5.4 and S2.5.

The 1967 cost estimates for nuclear plant construction are as follows:
,

1967 COST SUMHARY

Item Parr Wateree Bushy Park

1. Base Price 87,707,000 87,707,000 87,707,000-
i

2. Additions for each site 11,209,000 10,706,000 10,544,000.g

3. Intangible items incl.
startup and interest 19,300,000 19,200,000 19,100,000

,

ITotal Excluding
Escalation 118,216,000 117,613,000 117,351,000

Total including
Escalation 127, 206,000 126,563,000 126,281,000

4. Evaluated Charges 4,000,000 4,601.000 2,136,000 |
Total Evaluated Cost 131, 206,000 131,164,000 128,417,000
Total Cost Diff. 2,789,OJO 2,747,000 BASE

'

A duplicate of our existing coal fired unit was placed at Wateree

site to provide for rapid expansion of the system capability required

during the early 1970's. An oil fired unit is under construction at
i

the Bushy Park site to provide generation capacity in the Charleston
i

load center area.

O
:

b'
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O. 2SB.5 QUESTION: Provide a copy of the referenced material from
Reference No. 2 of Appendix B.

The following Table No. 2SB.5-1 provides the referenced material.

|6
|

O

,

i

G |
1

|

1

G |

I
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TABLE 2SB.5-1
DETERMINATION OF EQUILIBRIUM TEMPERATURES

OO

.D
k
%

JAN FEB MAR APR MAY JUN J U1. AUG SEP OCT NOV DEC AVE.

CLIMATOLOCICAL DATA *

o Relative Humidity
f

1:00 A.M. 81 79 76 76 82 84 86 88 87 87 83 81 82

7:00 A.M. 85 85 83 81 82 83 86 89 90 90 68 85 86

1:00 P.M. 54 52 48 45 46 49 52 53 55 49 47 $2 50

7:00 P.M. 68 64 57 53 56 61 66 68 71 71 69 70 65

Averate 72 70 66 64 66 69 72 74 76 74 72 72 71

Air Temperature,DF
Dry Bulb (7,) 46.9 48.4 54.4 63.6 72.2 79.7 81.6 80.5 75.3 64.7 53.7 46.4 64.0
Wet Bulb 42.8 44.0 48.5 56.2 64.5 71.9 74.5 73.9 69.8 59.5 49.0 42.8 58.0
Dew Point 38.5 39.6 43.2 50.8 60.0 68.0 72.0 71.5 67.5 57.0 45.0 38.5 54.3

Air Vapor Pressure,
san Hg 6.0 6.2 7. 3 10.0 13.4 17.8 19.7 19.6 17.0 11.7 7.6 5.9 11.0

Wind Velocity, MPH 7.1 7.7 8.4 8,7 7.0 6.9 6.8 6.1 6.4 6.1 6.4 6.5 7.0

i
EQl!! LIBRIUM TF.MPERATURE CALCULATIONS

Amaused Percent Claar
Sky, p 951 953 95% 95% 951 952 952 95 95% 951 95% 951

Clear Sky Ha, (Ha)c,
(Fig. 2-5) 1160 1500 2000 2430 2810 2940 2880 2650 2250 1780 1320 1100

\
\ He = {Hs)ca I Ps8tu/ft2. day 1102 1425 1900 2308 2669 2793 2736 2517 2137 1691 1254 1045

I

C (FIS. 2-5) 0.577 0.585 0.616 0.652 0.68) 0.705 0.710 0.708 O.693 0.658 0.613 0.575

Ha, Stu/ft2 day
(F.q. 2-1, rev) 1786.1 1835.4 2031.0 2339,3 2650.0 2939.9 3024.4 2992.9 2794.0 2403.2 2017.0 1773.9

Har = 0.03 He 53.59 55.1 60.9 70.2 79.5 88.2 90.7 89.8 83.8 72.1 60.5 53.2

Har = 0.05 Ha 55.1 71.3 95.0 115.l. 133.5 1 39 . 7 136.8 125.9 106.9 84.6 62.7 52.3

Hr = Hs+Ha-Har-Har,
Stu/ft2. day 2779.6 1134.1 3775.0 4462.2 5106.5 5505.0 5532.9 5294.7 4740.8 3937.5 3147.8 2713.4

Amaused Temperature

Ranne. 'F 40-50 50-60 50-60 70-80 B0-90 80-90 80-90 80-40 80-90 60-70 50-60 40-50

E (Fla. 3-4, rew) 85.0 102 105 153 171 170 169 162 165 111 96 83

~

F(K) = (E - 15.7)/K 0.815 0.846 0.e50 0.897 0.908 0.908 0.907 0.903 0.904 0.e58 0.836 0.810

\

Eg = (Hr - 1801)/E 11.51 13.07 18.80 17.39 19.3 21.8 22.08 21.57 17.82 19.25 14.03 10.99

'E2 (Fig. 3-5, rew) 22.0 18.8 21.2 16.5 14.9 16.4 16.8 16.6 15.5 20.9 20.8 21.8

E3 (Fig. 3-5, rev) 19.9 25.9 27.7 43.5 53.3 56.8 58.2 38.2 56.2 39.3 28.1 19.8

M=Ej + F(K) (E2+E) 45.7 50.9 60.4 71.2 81.3 88.2 90.1 P9.1 82.6 70.9 54.9 44.7
3

(%
[ j (M - E) (Fig. 3-6) 1.3 1.25 1.7 1.6 1.9 2.3 2.4 2.45 2.05 2.25 1.55 1.2

E=M- (M E), DF 44.4 49.6 58.7 69.6 79.4 85.9 87.7 86.7 80.6 68.6 53.4 43.5

|
* Recorded at Columbia, 6. C. Mean values f or 19 year period or Jonger.

| Heat Exchange in the Environment, Dr. John E. Edinger and
,q Dr. John C. Geyer, Johns Hopkins University, Cooling Water
tj Studies for Edison Electric IMtitute Research Project RP-49
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v 2SB.6 QUESTION: To estimate radiation exposures to man, provide the j
extent of recreational use of the Broad River below the plant discharge.

,

Any radionuclides which are released from the plant will be diluted with [

O water from Monticello Reservoir and subsequently mixed with waters of the I

Broad River and Parr and Monticello Reservoirs (Section 2.3.7, ER) before
4

the radionuclides move downstream past Parr Dam. The next major source of

dilution water will be the Saluda River, some 31 miles downstream of Parr

Reservoir. This 31 mile reach of the Broad River is the area considered as ',

"below the plant discharge".

Estimates of recreational water users for Monticello and Parr reservoirs ,

have been provided in the Supplement to the Environmental Report Section !

4

S2.6.4. Approximately 6000 acres of Monticello Reservoir will be available |

' for recreational fishing. Presently there is no reservoir and no usage. '

Anticipated usage based on 1 angler day / acre / year is 6000 angler days per

year. Approximately one-half of the expanded Parr Reservoir is downstream

of the pumped storage discharge point and will receive radionuclides.

This would include about 2,100 surface acres if the average water depth is

used to calculate surface acres available for fishing. Because of the large j

drawdown and potential deleterious effects on the Parr fishery it is

anticipated that there will be less fishing pressure on Parr Reservoir. A |
!

value of 0.75 fishing days / acre / year would give an annual value of about |

.

1,600 angler days.

C .

1

Recreational use of the Broad River below Parr Reservoir has not been
!

determined. Conversations with regional game protectors and biologists

have indicated the use of fishing recreation is slight, however no

;
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. , quantification in terms of angler days per year is available. Angler
/3
V use of the area between the Columbia diversion dam and the confluence

4

of the Broad and Saluda Rivers (a distance of. about 1.7 miles) can be

expected to have a higher use rate than the other portions of the Broad -

River because of the seasonal movements of striped bass (Morone saxatilis)

into this area. Further upstream movement is prevented by the dam. There

is also an undertermined small amount of hunting for waterfowl along the

Broad River, but no quantification of hunting days is available.

Fishing and hunting represent the only significant recreational use of the
,

Broad River between the plant discharge and the confluence with the Saluda
|

River.

;
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.O 2SB.7 QUESTION: For estimating the radiation dose from iodine-131,i

'y/ provide information on the direction and distance to the nearest
dairy herds. Include data on the number density and location of milk
cows that could be located closer to the site than the nearest com-
mercial dairy farm.

Ob The South Carolina State Board of Health Radiological Lab indicated

six dairy herds within 11.2 miles of the nuclear site. These herds

are listed in Table 2SB.7-1 along with distance, direction a nd location

relative to the nuclear site.

The average density of non-commercial milk cows for Fairfield, New-

berry and Richland Counties is shown on Table 2SB.7-2. Based on

these numbers, an estimate of the number of milk cows located closer

to the site than the nearest commercial dairy farm (5.7 miles) was made.

O
%J
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TABLE 2SB.7-1, <

NEAREST COMMERCIAL DAIRY HERDS TO THE SITE

DISTANCE FROM
OWNER SITE (MILES) DIRECTION LOCATION

Graham 5.7 W Newberry County - On S. C. County Highway 98,'

approximately 1 mile east of junction with
Crunty Highway 97.

Shealy 6.7 W Newberry County - On S. C. County Highway 97,
approximately .5 mile north of junction with
County Highway 98.

i

Graham 7.3 WNW Newberry County - On S. C. County Highway 272,
at the split . junction with County Highway 351.

Alewine 7.6 SW Newberry County - Just north of I-26, at junc-
tion of S. C. County Highway 320 and unimproved
road.

,

Felker. 10.3 NW Newberry County - On S. C. State Highway 34,
approximately .5 mile west of junction with
County Highway 572.

Parks 11.2 NE Fairfield County - On S. C. County Highway 22,
approximately .75 mile east of junction with
County Highway 53.

,.

b

tl

mm___ w__c___,-_an:-____um_ %,.m ..ww.,un -.w,r,e--,esw.m-*%.e,.,[.-,,-mc. c.+.,-4--- -,-w-. ,~m..+.,--,,-...m.,,%.-.., _w e., w - .,-,-u %w..---, ,- me,..u..-, ,e .., N s .,y + .-3...,,y, ese-



_ ___ . _ _ _ . . .

O O O O O O O |
6

,

-;

:

TABLE 2SB.7-2

DENSITY OF NON-COMMERCI/it MILK COWS *

Fairfield County Newberry County Richland County

Total No. of Cows 852 5963 2272
'Commercial Milk Cows 668 5493 1827

*

Non-Commercial Milk Cows 184 470 445
Average Density of Non-Commercial !

I
Milk Cows per Square Mile. .26 .74 .59

L

.
'

Based on the data presented above, we have estimated the location of milk cows that could be .

.

,!located closer to the site than the nearest c mmercial dairy farm.

NO. OF NON-COMMERCIAL MILK COWS
'

Distance Fairfield County Newberry County Richland County

1-2 Miles 2 0- -

2-3 Miles 3 3 - !

3-4 Miles 4 5 -

4-5 Miles 4 7 1

!*1964 United States Census'of Agriculture (South Carolina), Volume 1 - Part 27, U. S. Department
of_ Commerce, Bureau of Census (Agriculture Division)

_

r
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2SC CHEMICAL AND SEWAGE DISCHARGES

%

2SC.1 QUESTION: Provide information on the maximum, minimum, and aver-
age concentrations, the amounts discharged, and discharge rates of all
chemicals discharged to the holdup basin and Lake Monticello dvring plant

(''N startup and operation.b
The waste discharge description listed on the following pages represent

the best present estimates of materials and quantities in streams to be

(~')s\m , discharged into Monticello Reservoir.

As the project equipment is purchased, more exact data will become

available and will allow updating of these quantities.

STEAM GENERATOR BLOWDOWN

A. Composition

('' Dissolved Solids content, mg/l 1000 Max
s 100 Avg

50 Min

PO4 contant, mg/l 40 Max
15 Avg
10 Min

B. Flows

Average Daily Flow, Gals /D 144,000
Maximum Daily Flow, Gals /D 259,000
Minimum Daily Flow, Gals /D 29,000 .

() PQ4 Rate, Lbs/D (Max, Avg, Min)
'

600,120,60Dissolved Solids Rate, Lbs/D, (Max, Avg, Min),s
30,20,10

Discharge Rate, GPM 180' ' '

Cooling Water Discharge Rate, GPM 530,000

The blowdown will be cooled and discharged into the circulating water,s,
Ti

( '
' ' ' discharge or recycled for secondary cycle makeup.

r

., -

2SC.1-1
>



FLOOR DRAINS AND OIL CONTAMINATED WASTES

A. Composition

These wastes are comprised of floor washings, fire water,

small oil spillage, major oil spillage in the event of equipment
J

rupture. Pump-out of diked areas containing oil storage

vessels will be to this system and is another oil source.

O Estimated final effluent BOD is 371 30 mg/1. All water will
O flow to a gravity oil water separator sized for maximum flow,

the free oil separated is to be collected for off-site removal.

Beyond the separator the water should not exceed 100 mg/l of

oil, and the BOD should not exceed 150 mg/1. The free oil

separated water will be oxidation ponded and the final effluent

BOD 5 is estimated at 37 mg/l based on 75 percent BOD removal.

B. Final Effluent Flows

Average Daily Flow, Gals /D 20,000
Maximum Daily Flow, Gals /D 30,000
Minimum Daily Flow, Gals /D 10,000
Average BOD 5 Rate, Lbs/D 62
Maximum BOD 5 Rate, Lbs/D 167
Minimum BOD 5 Rate, Lbs/D 6
Pumping Rate, GPM 2-3000
(Sized to handle fire system water) -

.

ION EXCHANGE WASTE

("h
V A. Composition

,

Primarily sodium sulfate -

Dissolved solids content, mg/l 87001 2500

( Thie waste will be properly neutralized to 711 pH and
'C

discharged into the cooling water discharge line.

2SC.1-2
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!B. Flows per 1* nit
;

V Average Daily Flow Gals /D 13,300
'

Maximum Average Flow Rate Gals /D 15,900
Minimum Average Flow Rate, Gals /D 10,700 i
Average Dissolved Solids Rate, Lbs/D 962

'

Maximum Dissolved Solids Rate, Lbs/D 1,490
(O Minimum Dissolved Solids Rate, Lbs/D 552

!

Actual Pumping Rate, GPM 250
Cooling Water Discharge Rate, GPM 530,000

;

.|

START UP WASTES
I:

A. Composition and Volume *4

The plant systems will be flushed with plain water. The'

resulting waste may contain welding scale, rust and other debris.

Total volume is estimated at 10-20 million gallons. The stream

will be routed to the floor drain system for solids settling by j

means of a settler and ponding.

I

O ,

A phosphate detergent mixture will be used to clean out various

equipment. The total estimated quantity of this waste including

a follow-up water flush is 600,000 gals. The contaminants and their

concentrations are estimated to be as follows:

1. Trisodium phosphate, mg/l 670 .,

t

2. Detergent, mg/l 330 [

( Treatment of this waste will consist of the following: !

1. Collect the waste.

2. Add alum or lime to precipitate PO4 to reduce the )

soluble PO4 content to less than 5 mg/1.

3. Route the supernatant to the floor drain system oxidation |
.

pond and/or the sanitary system at a rate that will be

- compatible with the excess available capacity of the

systems to be used.

|

2SC.1-3 |
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4. The precipitated phosphate vill be removed for landfilling.

All flushing oils will be collected for suitable off-site removal

and disposal.

O

O .

O

- . . ~ ~

O

O

O
:

2SC.1-4



.. - .- _-_ ,

L

;

'N 2SC.2 QUESTION: Describe the sewage disposal system and its location.

including the location of the field tile.

The sanitary waste treatment system consists of the following components

( arranged in series.

1. Collection sump /or sumps with lift pumps.

2. Forced main to treatment plant.

3. Comminuter
(

4. Clay lined mechanically aerated pond of minimum 10 days

retention time.

5. Clay lined stabilization pond loaded at 20 pounds of BOD 5 Per

surface acre per day. '

;

6. Chlorination contact tank sized for \ hour contact at maximum

flow. ;

) 7. Weir

8. Discharge of effluent to Monticello Reservoir. See Plate 4, ER >

for approximate system location.
,

& -

O
.

#

m
,

O

:
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h 2SD ECOLOGYJ
2SD.1 Describe the details of the land tract with the U. S. Forest
Service which will serve to improve or establish a wildlife habitat.
Describe actions anticipated to improve the wildlife habitat for ducks,
deer and turkeys.,

%.)

According to preliminary data, the increased elevation of Parr Reservoir

may flood certain properties of the U. S. Forest Service located upstream
n

near Terrible Creek. Plans have been drawn for a waterfowl habitat area

on Terrible Creek and development is expected soon. SCE&G has made

contact with the U. S. Forest Service concerning the possible effects

of the project on this development. Further discussions will be held as

project plans are solidified, and SCE&G will cooperate with the U. S.

Forest Service on a value for value land exchange as found mutually

agreeabic.

Plans for improving waterfowl habitat await the completion of detailed

land surveys in the area of Parr Reservoir. It is expected that

several sites usable for selective planting and for the creation of

greentree reservoirs will be located.

Habitat, for,de,cr, turkeys and other land animals will be improved by the
.

, , .

rw
planting of appropriate understory vegetation in cicared right-of-way areas.

This margin or " edge" of cleared land will provide a greater variety and

abundance of food and cover for the wildlife than was previously available.

T

}

f)u
,
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2SD.2 QUESTION: Provide information on the present turkey population

in the Frees Creek-Parr Reservoir area.

The following information is based on conversations with a South Carolina

Wildlife Resources Department District Biologist. The wild turkey is

O's) considered to be an abundant game bird in Fairfield County. The area of
,

of Frees Creek is believed to be good to excellent turkey range within

the Central Piedmont although the seasonal abundance of the wild turkey

in the Frees Creek area and/or the " Central Piedmont Management Unit"

has not been estimated. Turkey that presently occur within the Frees

Creek area are "spillover" from adjacent U. S. National Forest land where the a

re-introduction of turkey took place during 1953-1956. This "spillover" is

fairly recent. The Biologist states that he observed a flock of 20 turkey

composed of hens and juvenile males in the area of Frees Creek approximately

{ three weeks prior to the 1972 spring turkey hunting season.

According to the Project Leader in Wild Turkey Research for South Carolina
,

Wildlife, an average abundance of wild turkey on excellent South Carolina

turkey range is 12 to 20 birds per square mile (640 acres). However, this

value may be greater than 20 during late summer through winter than families
,

aggregate, or less than 12 in spring when the adult individuals segregate

t'o breed and/or nest. It is probable that an annual average of 15 turkeys

* per square mile is a reasonabic estimate for the Frees Creek area at the
i

present time.

t

C)

i
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f'' 2SD.3 QUESTION: Provide the hunter success-ratio in Fairfield and
Richland Counties for ducks, turkey, deer and varmints. Estimate the
number of hunters in the area.

As far as we have been able to determine estimates of the number of ducks, '

.O' |

turkey, deer and other game species bagged per unit of time (effort) or i

i

bagged per hunter have not been made by the South Carolina Wildlife i

!

- Resources Department. However, based on conversations with department i

personnel it is expected that estimates of hunter success for most species
!

of game will be available in the future, and will provide more accurate |
4

estimates of the hunting conditions in the site area.

A rough estimate of the number of hunters in the area was derived by the !

following method. Hunting Licenses sold to residents and non-residents

by the South Carolina Wildlife Resources Department indicates that the

maximum number of licenses sold during one annual period (1968-69) in

Fairfield, Newberry, and Richland Counties was 16,086. This number ,

represents 5.6 percent of the total combined population (1970 census) !

for the three counties. The population within the 5 and 10 mile radius

(E.R. pp. 2.3.1-10) of the facility was multiplied by the 5.6 percent to ;

e

obtain an estimate of hunters.- This yields 356 hunters in a 10 mile ,

!

c3 radius and 68 hunters in.the 5 mile. radius._
,

1.

'

!

:

+

!.

i
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2SD. 4 QUESTION: Large areas will be subject to daily drawdowns during
'~'

operation, exposing the surface daily to both aquatic and terrestrialf ,

(_,/ conditions. Describe the vegetation and estimate the area of the sur-
face to be exposed during the daily drawdown in Lake Monticello and the
Parr Reservoir.

j/~') A present little data is available on species, abundance, and distri-

\_ /
bution of aquatic vascular plants. Collections have begun and will be

emphasized during 1972. The following species have been indentified from

f3 along the edge of Parr Reservoir:

us] ,

'

FAMILY GENUS COMMON NAME

Cyperaceae Scirpus sp. Bullrush

Typhascae Typha sp. Cattail

Polygonaceae Polynonum sp. Smartweed

Haloragidaceae Potamogenton sp. Water Milfoil

Navadaceae Potamonenton sp. Pond Weed
r~%
k,,,) Hypericaceae Hypericum sp. St. Johns-wort

Qualitative observations indicate vasular vegetation is not abundant

along the shoreline.

The area to be exposed was estimated from graphs of water level vs

surface acres (Figures 2. 2-11 and 2. 2-12 in the PSAR) . In Monticello

Reservoir maximum pool icyc1 will be to elevation 425 feet. Normal
n '

(v) drawdown will be 'to elevation 420.5 feet. This will expbse approxi- ~

mately 400 acres based on water surface area charts. Corrections for

slope in the reservoir will increase the acreage slightly.

/~N
# i
\ J In Parr Reservoir maximum pool level will be about elevation 266 feet.

Normal drawdown will be to elevation 257 feet. This will expose

_ approximately 2300 acres.

\v)
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2SD.5 QUESTION: Estimate the area in the proposed Lake Monticello
'

impoundment that will be clearcut before filling.

The area in the proposed Monticello Reservoir impoundment that will be

clear cut before filling is estimated to be 800 acres. -

O

.

1

O
'

.

,

!

!

!

.

i
,

O - i

o
,

,

O
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2SD,7 QUESTION: Estimate the proportion of the increase in the area in
___

hat 6 woods to be inundated by the expanded Parr Reservoir and the propor-
tion of the area forested in hardwood by formation of the proposed Lake

Monticello.

,/~y
#(_/ An estimate of the proportion of the area that will be inundated by

Monticello and Parr Reservoirs which is forested by deciduous trees

is as follows:
/

(_, / Area Proportion

Lake Monticello 15% Deciduous
97. Mixed Deciduous and Pine

247.

Parr Reservoir 70% Deciduous
6% Mixed Deciduous and Pine

76%

The proportions were determined by planimetry from aerial photographs taken

('' in November of 1970 by the U. S. Geological Survey.
O)

,~
,

%)

, - -

Sv

(

,,
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(,,/ 2SD.8 QUESTION: Through your consultant, provide a summary of the data

on the ecology of Frees Creek.

Frees Creek is a small tributary of the Broad River flowing into the Frees

('s\
'' # Creek embayment of Parr Reservoir. The stream originates near the inter-'

section of Highways 215 and 347 and drains an area of approximately 17

square miles.
r%

(d
In contrast to the Broad River, Frees Creek is generally a clear-

running stream. The creek muddies during heavy rain but returns quickly

to a clear condition. Water sources of the creek are from surface water

drainage within the basin and springs or seeps in the upper part of the
.

stream. Except in the very uppermost portion of the basin, Frees Creek

flows year round. Run-off records are not available; however, an estimate

(')
\s_/ of average run-of f of Frees Creek was made by comparing the ratio of run off

and drainage area of Broad River to that of Frees Creek, (Page 2. 3. 2-2) .

On this basis the daily run off is estimated to average approximately 24 CFS.

During moderate to low flow conditions the stream is characterized by a

width on the order of 4 meters or less, and an average depth on the order

of 10-15 centimeters. Shallow pools and shallow riffles are the pattern.

/ \( ) Riffles predominate, and pools are generally no deeper than 30-cm. -Some-

larger pools are present in the uppermost reaches. The bottom consists pri-

marily of coarse sand. Some rock is exposed in the creek bottom near the

,\,

( ) bridge crossing at Highway 99. Other than near the bridge there is little
s._)

rock exposed in the streambed.

Based on limited observations, summer stream temperatures are generally-s

cooler than that of Parr Reservoir. This is probably due to the influence''

|

2 SD. 8-1
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of springs and the shaded character of the stream as it passes through

O areas of dense deciduous tree growth or understory.

A sampling station for benthic organisms has been established along a

.

500 meter reach near the Highway 99 bridge. Qualitative sampling techniques

have revealed 18 species of insects (larval & nymphal forms) in 7 orders

and one species of decapod crustacean in the stream. No molluscs were

found.

Food supply is largely from leaves, twigs, and debris that drop or

are washed into the stream along with terrestrial insect life. Qualitative

sampling indicates benthic organisms are not abundant, and primary

production would be expected to be quite low in the heavily shaded environ-

ment.

O A thorough survey of fish populations in the Creek is planned but is not

completed. Observations from qualitntive sampling indicate few fish, as

would be expected with a poor benthic food supply and little protective

habitat. The possible seasonal use of the stream by fish from Parr

Reservoir has not been thoroughly evaluated, although conversations with

local people and knowledge of the spawning habits of many of the species

- , in Parr Res,ervoir would dictate against this use.
,

|.
|

|

.

|

|
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n
k ,) 2SD.9 QUESTION: Describe the effects of pumping of the hydroelectric

pumped storage f acility on the formation of aquatic ecosystems in Lake
Monticello. Describe the formation of the fishing area in Lake Monti-
cello, the factors affecting its size, and methods used to sort out the

desirable fish from the undesirable fish. Describe your plans for
J'" stocking the lake. Include information on the effects of the once-
(m X) through cooling system of the Summer Plant of the aquatic biota (i.e.,

entrainment of larvae and eggs), particularly when Lake Monticello is
at its maximum and minimum water elevation.

(a) The ef fects of the pumping facility may influence formation of

,m,

( ) aquatic ecosystems in Lake Monticello by 1) interchanging water

of possibly different physical and chemical characteristics between

Parr and Monticello reservoirs, 2) allowing the interchange of plankton

and small fish between the two lakes, 3) destroying some larger fish

in the passage between the lakes, and 4) causing fluctuations of

the shoreline in Lake Monticello.

,

|'a) There is insufficient data from similar facilitics to accurately

predict the effect of pumping, combined with thermal stress on the

aquatic ecosystem in Monticello Reservoir. In addition, effects of

water fluctuations on Parr Reservoir will affect the ecosystem in

Monticello since they are integrally related. The kinds of changes

and some indications of magnitude of effect have been discussed in

the Environmental Report ( 2.3 6-17 to 2.3.6-19) and in the
,

'
i
' Supplement to the Environmental Report (Section S2.6) . " Further ~

~

definitive information is not availabic at this time.

(b) The fishing area in Monticello Reservoir will be created by the

construction of a dam which will also provide the roadbed for

relocated Route 99 across Monticello Reservoir. Thus, the relocation

(~N of the highway is a prime factor in determining the size of the
L )v

fishing area. The relocation of this highway has not yet been

determined.

2SD.9-1
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Periodically there will be make up water required from

g

(v; Monticello Reservoir to offset the effects of evaporative

losses on the upper fishing lake. The limited times of

interconnection between the fishing area and the lower part

) of E.aticello Reservoir will assist in the control of the

amount of undesirabic fish in the area. At the present

time, the requirement for other methods of reducing or

[) eliminating entrance of undesirable fish into the upper lake
w./

have not been determined. Several methods are available and

the final decision will be made in consultation with the

South Carolina Wildlife Resources Department.

Presently it is anticipated that the upper reservoir will be

stocked with bream (Lepomis Macrochfous) and large mouth

,m
'

) blackbass (Micropterus Salmoides). The final decision on

species and stocking ration will be made in consultation

with the Wildlife Resources Department.

(c) Information on the possible ef fects of once through cooling on

entrainment of organisms has been discussed in the Environmental

Report (2.3.6.1) and in the Environmental Report Supplement

|'~~') (S2.6.3-2 to 3-4). _ ,, ,

t/

Water for cooling the nuclear plant will be withdrawn from Lake

Monticello at a depth of 35 feet below high water elevations or
,

,,3 30.5 feet below low water elevation. The dif ference of 4.5 feet

at these depths is not expected to make any significant biological

difference,
g

i
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() 2SE PORER NEEDS AND COST-BENEFIT ANALYSIS ON CONSTRUCTION EFFECTS
's /

2SE.1 QUESTION: Supply information on the reserve capacity during the
summer peak period that the Southeast Electrical Reliability Council
considers to be reasonable for the Virginia-Carolinas Subregion.,,

/N
N.]

The Southeastern Electric Reliability Council (SERC), to our knowledge,

has not issued information to the VACAR Subregion regarding what it

(''} considers a reasonable generation rese rve level to be. As has been
\_/

indicated by FPC guidelines, South Carolina Electric & Gas Company

considers a reserve level equal to its largest generating unit or 20%

of estimated peak load, whichever is the greater, to be adequate.

m

v

.<*'%

j . - . . - - . e

\

,- s
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I

2S E .1- 1

. .

. _ - _ _ - _ - _ _ _ _ - _ . _ _ - _ _ - _ - _ _ _ - . _ _ _ - _ _ _ - _ - - - _ _ _ - - - - _ _ _ _ _ _ ---



('T 2SE.2 QUESTION: Provide information on a survey made to assess the
(,/ impact of construction on the nearby communities.

The site is in a remote area and even though some of the construction

'') workers will establish temporary homes in nearby communities, past

v
experience has shown that the majority of the construction force will

locate in the larger towns within a 25-mile radius.

,.

j An estimated 7.5 million man hours will be required to construct

Summer Station and the related projects in this development. At the

peak of construction, in the summer of 1975, approximately 1800

construction workers will be employed in addition to 150 professional

and technical employees. This will be a gradual buildup from a start-

ing force of about 200 employees. At the manpower peak, approximately

.m 1000 workers will be assigned to the Summer Station and the balance to
( )

the other projects.

Based on information developed by the contractor on other projects,

it is estimated that 1800 construction workers will mean about 5110

more people in the area. An employment analysis by the contractor on

similar projects has shown that a minimum of 30*/. of the work force

will be employed locally (within a 25 mile radius). These additional,

( p , - - a

'> people will tend to disperse over a 25-mile radius from the job site,

usually living in the larger towns. The studies provide estimates of

an increase of 1000 school children, approximately 700 additional
q

'

~-) trailer spaces and about 1000 more telephones. In addition, the work

force will have an impact which will create 35 more retail establishments

and about 760 supporting jobs. It is estimated that each 100 construction |i n '

b) workers results in an annual payroll in excess of one-million dollars I
i

with resulting economic benefits to the community.

2 SE. 2-1



With the work force living in many communities within a 25-mile

radius, the impact and benefits will be widely distributed.

In addition, the gradual buildup of the construction force will

lessen the impact on communities providing services.

O

O

O

.

. . . . -

O

O
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Q(% 2SE.3 QUESTION: Discuss the economic incentives, penalities, and trade-
offs for using the higher temperature differential of 25 F with 100 '

gallons per minute of cooling water rather than a lower temperature dif-
ferential, across the condenser, for example, 15 F. It was found that
the early results from the Alden model tests suggested that at 25 F At

p across the condenser would result in water flowing at a lower tempera-
V ture at the outfall of the Fairfield Hydroelectric Station than for the

case when a 15 F At existed across the condenser, i.e., 1.6 F versus
4.10F at the outfall. However, in the Alden Progress Report of December
1971, a temperature rise of 3.90F at the Fairfield Hydroelectric Station
outf all resulted under similar conditions for a 25 F temperature rise

c across the condenser. This representa an insignificant change from the
( early case of the 15 F At.

The condensers for the Summer Nuclear Plant are required to transfer L

6.632 x 10 BTU /hr/ unit to the condenser cooling water. Figure 2SE.3-1

shows the flow versus condenser temperature rise necessary to satisfy

this transfer rate.
'

It can be seen that for a 25F temperature rise the flow is 530,000 gpm/

unit compared to 883,000 gpm/ unit for a 15F temperature rise.

The economics of the system are such that the capital costs and the op-

I
erating costs of the circulating water pumps over the life of the plant |

would be less with the higher temperature rise across the condenser. The

capital costs of the condenser, piping and related operational equipment !

should also be less for the higher temperature rise.
i

~

Since less water is handled with the higher temperature rise condensers a |'

|
smaller percentage of the organisms are subjected to excursions through the,

condenser. Figure 2SE.3-2 shows the daily water handled as a percentage.of

V the Monticello Impoundment volume versus condenser temperature rise.

i
]

Some of the water may circulate through the condenser system more than once :
1

1

( ) during the course of the day due to the flow patterns in the reservoir. -)
v

:
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However, some of the water remote f rom the plant cirulating water intake
(

and discharge may never pass through the condensers. With higher con-

denser flows due to reduced temperature rises the probability of affecting

remote waters is increased since the higher momentum of the circulating

Iwater discharge would tend to cause more of the impoundment to be in mo-

tion.

O In addition to handling less water the higher temperature rise condenser

results in lower surface temperatures in the far field region. (Figure

2SE.3-3). This is due to the increase in the heat transfer rate (Figure i

2SE.3-4) with the increase in condenser temperature rise. The result is

that near the discharge point a higher temperature gradient exists between

the surface water and the atmosphere and consequently the rate of heat

transfer to the atmosphere is much greater.

,

The lower water temperature in the far field region (Figure 2SE.3-3) also j
!

means that the organisms and plant life in the far field region will be !

exposed to lower temperatures.

'

The critical evaluation of economic incentives that directs condenser

design to 25'FA T is to avoid the necessity of additional helper cooling

equipment assisting the Monticello impoundment to permit maximum output ofs

two nuclear stations and uninterrupted operation of Fairfield pumped storage
i

facility. The key economic justification of the entire project is firmly .)
gO
V based on combining the nuclear plants circulating water cooling requirements

'with a pumped storage impoundment excluding all other mechanical means of
,

supplementing circulating water cooling for the nuclear plants. The engi- j

() neering considerations involved with optomizing project design required
,

,

|

'J
i

1

'
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minimizing the total environmental impact of the entire project while

conforming to applicable state standards. The state of South Carolina

specifies limits in the Water Classification Standards System (approved

| by the U. S. Environmental Protection Agency - December 23, 1971) that

will not permit a water user causing a monthly average water temperature

increase of more than 5'F in flowing water and 3*F in reservoirs after a

zone of adequate mixing (although Parr Reservoir behaves as a river,

S. C. Electric & Gas Company is considering this body of water as a reser-

voir); therefore, thermal model testing by Alden Laboratories was focused

on developing a heat rejection condition from the basic design considerations

that would guarantee continuous operation of the project while not exceeding j

state water quality standards and utilizing the Monticello Impoundment as ;
i

the principal component of heat rejection equipment.

Alden Laboratories initially examined assorted heat rejection arrangements,

as described in their progress report of December 29, 1971, (Appendix 2C,
I

PSAR) to develop the operating temperature that would minimize environmen-

tal impact and meet established state standards. This investigation was

necessary in order for dependent engineering and environmental work to

progress. The results of Alden's initial investigation revealed that Mon-

'

ticello Impoundment would have to be stratified to permit adequate heat dis-'

sipation to avoid exceeding state standards, that the more rapid heat dis-

sipations followed higher temperature differentials across the nuclear con-
'

densers, and that a 25* FAT should be used for design to avoid possibilities

of exceeding state standards.

S. C. Electric & Gas Company has been questioned concerning the use of

2SE.3-3
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[ 25*F AT instead of 15*F AT due to data included in the Alden Progress

Report indicating a 4.1*F rise in the Parr Reservoir for 15*F AT and

3.9'F rise for 25*FtLT. The total work of Alden Laboratories in devel-

oping a recommendation for 25* FAT across the condenser is not clearly.

indicated in this progress report. The model study tests referenced in

the question are of different parameters of river flow, initial water temp-

eratures and climatic conditions and therefore in our opinion should not

be compared for strict evaluation of condenser AT. ,

i

Thermal test involved with this initial work positively indicated that a
,

25* A T produced a necessary decrease in the total thermal effect in con-

trast to a 15% T. -|

ARL has considered these as well as other test runs and from their exper-

ience of performance interpretation and required results recommends the .

25"FA T across the nuclear plant condensers.
,

!

Design of the project is well advanced with a condenser AT at 25*F. S. C.

Electric & Gas Company has consulted with the State Pollution Control

Authority concerning this design parameter and both parties agree upon this
!

.

temperature differential as appropriate to avoid undesirable operating con-
.

ditions.
,

Following initial test to determine design conditions Alden Laboratories
i

p are proceeding with a program of thermal tests to refine design concepts, -;

L( and to develop a family of curves for initial water temperatures and river '

flows.

i
n -

1. Brady; D. K. , Graves. W. L. , Jr. , Geyer, J. C. " Surf ace Heat Exchange at k

Power Plant Cooling Lakes" The Johns Hopkins University, Research Pro-
,

ject RP-49 November 1969 t

,

f

I
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.' - 2SF ENVIRONMENTAL APPROVALS AND CONSULTATIONS j
i

,!.

-

2SF.1 QUESTION: Furnish a list of agencies from which required approvals
or permits have been obtained or will be obtained and report the status of |

each permit. Include the status of the application for the permit under !

("') the Water Quality Improvement Act and that under Section 13 of- the Refuse
\m ,/ Act of 1899. Provide copies of these permits, if available. t

!

The following is a list of most of the Local, State, and Federal ;

;

agencies from which South Carolina Electric & Cas Company intends to j

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

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

|

Local
;

1. Fairfield County Auditor's Office: !

(a) Building permit for construction 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 - niifim3 spical Health Department:

(a) Permit for radioactive sources used during construction.

!

4. Public Service Commission:

(a) Certifierte of Public Convenience and Necessity for the Summer
i

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.
2SF.1-1
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j. . -

|

j ._

.
Federal| ,

1. Federal Aviation Agency:

(a) Permit for any structures over 200 ft. tall.

2. A'.omic Energy Commission:-

I ](a) Nuclear Station Construction Permit,
;

i

). (b) Nuclear Station Operating License. |

(c) Nuclear Station Operating Personnel Licenses.

.

3. Corps of Engineers:

(a) Refuse Discharge Permit.

Application was' filed with the Atomic Energy Commission

on June 30, 1971 for a Nuclear Station Construction Permit. On

that date, the Preliminary Safety Analysis Report was submitted

for review. This review is currently in process.

O
All other applications have not yet been filed, but will be

filed at the appropriate time.

O

O

O
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2SF.2 QUESTION: Furnish a list of agencies which will approve the
'

applicant's construction of dams, the formation of Lake Monticello, and
'

the pumped storage facility. Provide.information as to the status of
these approvals.

The following is a list of known Local, State, and Federal agencies from
' which South Carolina Electric & Gas Company intends to obtain permits and

certifications for the Parr Hydroelectric Project 1894. Each agency is ,

followed by a listing of the permits which will be applied for from that
t

agency. !

Local

1. Fairfield County Auditor's Office: -

,

(a) Building permit for construction of major structures.

State

1. South Carolina Pollution Control Authority - Water Section: j

i

(a) Application for permit to construct - This will include

effluent discharge and sewage disposal.
,

,

2. South Carolina Pollution Control Authority - Air Section: ;

(a) Open burning permit.
!

3. State Board of Health - Radiological Health Department:

(a) Permit for radioactive sources used during construction. |,s

4. Public Service Commission:
,

(a) Certificate of Pubife Convenience and Necessity. ,

1

5. South Carolina Highway Department:

(a) Permits for oversize, overweight, and overlength loads.

(as required)

(b) Permit for any entrance roads to State Highway system. i,,

(as required)*

!

|
:
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r

Federal

( 1. Federal Power Cormnission:

(a) A new License for Project No. 1894.

2. Corps of Engineers:

(a) Refuse Discharge Permit (Section 13 of the River and Harbor

Act of 1899)

SCE&G has filed an Amended Application for New License for Parr Hydro-

electric Project No. 1894 with the F.P.C. (Original filing date Sept. 1971).

All other applications have not yet been filed, but will be filed at the

appropriate time.

O

O

O

O
,
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O
3S RADIOLOGICAL IMPACT OF PLANT

+

3S.1 QUESTION: Examination of the population data presented j
in the Environmental Report indicates that the data are unusable

,

to deicrrine the radiological impact of the plant due to the !

lack of alignment of the directional sectors. In the first 10
,

miles there are 16 sectors which are bounded by the cardinal
compass points. With this arrangement, there is no way to util-
ize the meteorological data centered on the compass points with
the population data. Provide population data for.the first 10

;
. miles, reoriented so as to be centered on the compass points.

Redistribute the data out to 50 miles so they are divided into
16 sectors. ;

-

r

E

Figure 3S.1-1 presents population data divided into 16 sectors

centered on the cardinal compass points for the first 10 miles
e

from the reactor building. Figure 3S.1-2 presents population
i

data out to a distance of 50 miles, divided into 16 sectors.

O
'

!

|
:

|

1

O |

t

O

:

O :

i
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