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1. INTRODUCTION

1.1 DESCRIPTION OF PROPOSED PLANT AND SITE

The Georgia Power Company (GPC) proposes to construct a nuclear-powered
steam-electric generating plant on a 3177-acre site in Burke County,
Georgia, to be known as the Alvin W. Vogtle Nuclear Plant (VNP). The
plant will consist of 4 units, hereafter designated VNP-1, VNP-2, VNP-3,
VNP-4. There will be 4 pressurized water reactors, each rated at 3425 MWt.
Gross and net electrical output for each unit will be 1160 MWe and 1100
MWe respectively. Cooling will be provided by natural draft, closed-cycle
cooling towers.

A detailed site description is included in Chapter 2 of this report.
In general, the site is relatively remote from large population areas
and is characterized by broad, flat areas that slope gently southward.
The site is considered to be entirely suitable from an environmental
viewpoint for the construction of this plant.

An existing 350 MW Combustion Turbine Plant occupies approximately 24 acres

pd of 3177-acre site, approximately 4500 feet southeast of the proposed VNP-1
containment center. These turbines are separate from VNP and are not part
of the application for construction of VNP by GPC.

The principal structures of the plant will be:

(1) Enclosure Buildings (which enclose the reactors and containment);

(2) Turbine Buildings (which house the turbine generators, condensers,
and accessory equipment);

(3) Auxiliary Buildings (which house the radwaste system for handling
of radioactive wastes, and other reactor auxiliary systems);

(4) Control Buildings (which house the control room, laboratories,
test shop, and areas required for plant operations);

(5) Fuel Handling Buildings (which house the spent-fuel pool, the
new-fuel storage area, and the fuel handling equipment);

1.1-1
1/12/73
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(6) Diesel Generator Buildings (which house the emergency -

AC power supply for the plant);

(7) Main Cooling Towers (which cool the circulating water i

for the power conversion system); |
|

(8) Nuclear Service Cooling Towers (which cool the nuclear
rservice water);

(9) Intake Structure (which provides makeup water to the f
circulating water cooling towers, and dilution flow for |
the blowdown of the cooling towers and liquid radwaste r

system); ,

(10) Outfall Structure (which discharges diluted liquid rad-
waste and cooling tower blowdown);

(11) Switchyard (which contains the equipment for distribu- |
tion of power);

1

(12) Meteorological Tower (which monitors and records various
atmospheric weather parameters);

,

(13) Tanks (for storage of water and other fluids);

O (14) Service Building (which contains administration and
maintenance facilities for plant operation)-

,

(15) Warehouse (which contains storage facilities for plant); !
!

(16) Demineralizer Building (which contains equipment to pro-
vide demineralized water for plant services);

(17) Start-up Boiler (which provides steam for start-up of
of the plant); -

(18) Barge Slip (for shipments which arrive via the Savannah !

River).
,

[
i
,

1.1-2

!

i

h._



VNP-ER

p
U l.2 REQUIREMENT FOR POWER

This section presents some of the reasons and causes which make it neccessary
for GPC to add 4400 MWe of capacity to, its system during the 4-year period
of 1980-83, at the rate of 1100 MWe a year. These same reasons will be
shown for the Southern Company system because these 4 units will be con-
nected to 500 kV lines which make it feasible to supply larga blocks of power
to most areas within the Southern Company system. The reasons and causes
for placing this capacity at this particular location are discussed in
Section 8.4, and the reasons and causes for selecting nuclear-type
generation, as opposed to some other type, are discussed in Section 8.3.

1.2.1 DEMAND CHARACTERISTICS

GPC is a public utility incorporated under the laws of the state of Georgia
and is engaged in the generation, distribution, and sale of electricity.
GFC serves almost 1,000,000 customers in a service area of about 57,000
square miles, constituting 97% of the land area of Georgia, with an in-
stalled generating capacity of 7,300 megawatts at the time of the most
recent peak load, which occurred on July 24, 1972. GPC provides retail
electric service to 646 cities and towns, and wholesale electric service
to 50 municipal electric systems and 39 rural electric cooperatives.

Osh The economic growth of the state of Georgia in the decade of 1959-1969 is shown
on Table 1.2-1 and is compared to the growth in the entire United States.

Annual electrical energy (KWH) sales by GPC divisions for the period from
1960 to 1972 are given in Table 1.2-2. KWH sales by types of users are 1

given for 1960 and 1972 in Table 1.2-2a.
Among the industrial customers, the major users of power are in order:

1. Textile mill products
2. Chemical and allied products
3. Food and kindred products
4. Stone, clay, and glass products
5. Government
6. Transportation equipment
7. Paper and allied products

The GPC territorial peak hour load, which occurred on July 24, 1972, be-
tween 2:00 and 3:00 P.M. CDT, was 7,411 MW. This excludes 272 MW of load
supplied by the Southeastern Power Administration and wheeled by GPC to
territorial customers and excludes 5 MW of load supplied by SEPA and
wheeled by GPC to Crisp County Power Commission.

n

1.2-1
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Table 1.2-1

Economic Growth of Georgia

10-Year
Gain-%

1969* 1959 Ga. U.S.

Per Capita Personal Income - $ 3,040 1,609 88.9 70.3

Total Personal Income -
Millions $ 14,108 6,222 126.7 95.0

Construction Contracts Awarded

Millions $ 1,657 692 139.5 85.9

Deposits, All Banks - Millions $ 6,438 2,641 145.7 104.1

Bank Debits - Millions $ 101,215 31,853 217.8 244.6

Nonfarm Employment - Thousands 1,522 1,030 47.8 31.6

Manufacturing Employment -
Thousands 477 339 40.7 20.7

Nonmanufacturing Employment -
Thousands 1,045 691 51.2 36.5

.

* Latest year for which comparable statistics are available.

Source: Statistics on the Developing South - Research Dept.,
Federal Reserve Bank of Atlanta.

O
1.2-2

Amend. 1 4/27/73



O O
VNP-ER

Table 1.2-2

GEORGIA POWER COMPANY DIVISIONAL ANNUAL KWH SALES

YEAR ATLANTA ATHENS AUGUSTA COLUMBUS MACON ROME VALDOSTA GENERAL TOTAL

1960 2,902,838,871 1.282,746,425 731,523,536 1,758,959,355 2.225,441,916 1,483,964,972 499,745,123 303.095,927 11.188,316.125

1961 3,051,575,262 1,375,506,614 760,398.350 1.520,657,133 2,380,186,761 1,562,573,642 898,086,932 435,234,288 11,984,218,982

1962 3,479,666,709 1,515,371,032 921,138,344 1,690,345,225 2,610,831,987 1,741,385,641 974.961,856 318,981.176 13,253,181,970

1963 3,725,888.638 1,555.7C1,518 1,041,621.967 1,755,365,529 2,684,411,080 1.796,920,920 1,005,229,819 558,189.453 14.223,328,924

1964 4,230,443,009 1,676,397.521 1,170,406,35'1 1,916,112,861 2.821,127,859 1,915,208,404 1,102,858,368 951,305,370 15,783,859.742

" 1965 4,839,593,394 1,871,018,236 1,369,337,098 2,160,E04.996 3.204,702.163 2,163.186.698 1.242,324,161 929.954,216 17,780,320,962

1966 5,387.873,885 2,133,717,794 1,513,369,807 2,353,572,055 3,479,507,613 2,443,565,877 1,432,803,953 575,665,884 19,620,076,868

1967 5,828,533,676 2.428.012,813 1,958,469,103 2,505,618,466 3,695,687.,599 2,620.542,653 1.549,881.512 340,087,670 20.926,833,492

1968 6,815,872,327 2,817,134,455 2,221,649,768 2,890,231,564 4,307,503.763 2.991,180.598 1,845,531,876 376,028,706 24,265,133,057

1969 7,817,748,137 3.119,255,621 2,499,231,913 3,152,855,645 4,782,092,673 3,330,407,806 2,025,596,912 105,484,489 26.832,673,196

1970 8,826,403,788 3,471,267,699 2.764.908,216 3,507,663,896 5,117,725,500 3,635,599,342 2,274,108,916 548,773,385 30,146,450,742

1971 9.456,556,284 3,657,497,091 2,932,925,572 3,715,195,143 5,442,820,257 3,971,649,763 2,420.357,231 211,245,851 31,808.247,192

1972 10,446,169.350 4,053,418,714 3,099,305,623 4,035,608.852 5,950,368,832 4,386,319.544 2,620,743,630 157,012,688 34,748,947,333

272,561,588,585

|

|
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Table 1.2-3 shows GPC dependable capacity during the above period. Table
1.2-4 shows GPC capacity vs. load for the last 10 years. Table 1.2-4a g3
shows GPC monthly peak hour demand from 1960 to 1972. Table 1.2-5 shows 3
the Southern Company system capacity vs. load for the last 10 years.
Table 1.2-5a shows the Southern Company system peak hour demand from 1960 Ei
to 1972. Table 1.2-6 is a tabulation of estimated peak load and planned E
capacity for GPC's system in the years before the VNP units are planned
to be put in service and for 2 subsequent years. The Southern Company
system's projected loads and planned capacity at the time the VNP units
are planned to be put in service and for 2 subsequent years is shown on
Table 1.2-7. Planned generation additions for GPC's system are shown
in Table 1.2-8. Planned generation additions for the Southern Company
system is shown in Table 1.2-9. GPC's transmission and generating system
is shown in Figure 1.2-1. The VNP site is emphasized on this map to
indicate that it is reiatively remote from GPC's other generating facilities. ,

Load duration curves for the years 1980-83 for the systems are on Figures
1.2-2 to 1.2-9. From these curves it can be seen that the installed
nuclear capacity will very easily fit a base-load type of generation plan,

r
N.]h

|

b
(

1.2-3
Amend. 1 4/27/73



. - - - . -- . . . _ _ _ _ _ _ - _ - _ - ._ _

r

i
'

i VNP-ER

!Table 1.2-2a

GPC Electric Energy Sales :

1960 1972 |

Residential 2,616,183,588 KWH 8,193,456,165 KWH
|

Commercial 2,099,474,594 KWH 7,686,138,735 KWH j

1

Industrial 4,190,532,198 KWH 11,390,884,201 KWH

Uholesale 1

(Mun. and EMC) 1,859,368,234 KWH 7,146,068,037 KWH

Other 345,872,311 KUH 332,400,195 KWH

t

TOTAL SALES 11,188,316,125 KWH 34,748,947,333 KWH :

,

'

O.

Table 1.2-3,

: GPC Dependable Capacity at Time of
*,

i Most Recent Peak Load:

1 ,

.

| (a) Hydro Plants 474 f1W ,

j (b) Thermal Plants 6,826 MW

| (c) Net Firm Purchases
!

and Sales of Capa- 739 MW

{ city

:
,

Total Dependable 8,039 T1W
,

Capacityi

,

O
1.2-4 1

;
,
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O TABLE 1.2-4

GPC SYSTEM CAPACITY VS.1,0AD

1962 - 1972

Year Capacity Load Reserve % Reserve i

1962 2,861 W 2,659 W 202 W 7.6
1963 3,220 W 2,882 W 338 W 11.7 [
1964 3,668 W 3,082 W 586 m 19.0 !

1965 3,987 W 3,4C9 W 578 MW 17.0
1966 4,233 W 3,940 W 293 W 7.4
1967 4,482 W 4,034 MW 448 MW 11.1 '

1968 5,043 W 5,100 W -57 MW ---

1969 5,631 W 5,484 W 147 MW 2.7 .

1970 6,321 W 6,197 MW 124 MW 2.0 !

O 1971 6,552 MW 6,337 MW 215 MW 3.4
1972 8,039 W 7,411 W 628 MW 8.5

i
i

,

t

t

k

'

i

>

!

i
i !

|
'

|

O .

:
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TABLE 1.2-4a

GPC-MONTHLY PEAK-HOUR DEMAND-MW

MONTH 1960 1961 1962 1963 1964 1965 1966 1967 1968
,

JAN. 1991.5 2072.2 2257.9 2470.3 2695.5 2520.4 3206.2 3391.5 4043.1

FEB. 1942.9 2082.0 2211.0 2382.8 2490.3 2816.1 3137.8 3488.5 3831.6

MAR. 1979.4 1970.2 2279.2 2211.4 2488.7 2749.4 3090.5 3220.6 3868.9

APR. 1870.2 1950.2 2181.2 2277.2 2384.7 2585.2 2850.1 3267.7 3446.0

MAY 2046.5 2107.6 2550.3 2475.4 2731.8 3007.8 2964.8 3715.7 3799.7
Y
y JUN. 2221.0 2329.2 2579.6 2800.1 3082.0 3160.7 3622.9 3872.0 4465.4

U
JUL. 2296.6 2496.6 2658.8 2712.5 2839.3 3251.7 3940.2 3804.3 4712.8

AUG. 2308.7 2532.1 2646.0 2881.5 2977.9 3409.3 3840.7 4034.5 5100.1

SEP, 2255.3 2415.7 2636.5 2759.1 2910.1 3240.4 3545.5 3589.4 4241.3

OCT. 2038.7 2140.5 2320.8 2327.1 2641.5 2884.2 3152.9 3356.6 3746.1

NOV. 1978.6 2136.5 2244.7 2421.7 2763.5 3057.5 3453.2 3727.5 4266.4

| @ DEC. 2186.7 2243.5 2540.5 2691.3 2760.7 3088.3 3461.7 3663.4 4334.2
0

i P'

s

R
ti
j Annual Peak-Hour Load is underlined.

'
.
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TABLE 1.2-4a (cont.) !

!

GPC-MONTlIlli PEAK-HOUR DEMAND-BM
{

10NT11 1969 1970 1971 1972 ;

i

1

JAN. 4272.3 5409.3 5423.0 5634.7

| FEB. 4232.7 5016.7 5386.6 5588.2
,

R\R. 4204.6 4353.2 5023.7 5105.2
t
t

| APR 3748.3 5017.3 4704.8 5248.3 j

! F' MAY 4370.8 5018.1 5236.3 5393.1
| Y

$ JUN. 5436.0 5713.1 6288.7 6590.3

| JUL. 5483.7 5978.5 6180.9 7410.9

|
; AUG. 5297.8 6142.4 6336.7 7295.8
|

SEP. 5013.2 6197.1 6045.6 7106.8
i
'

OCT. 4191.3 4522.2 5770.1 5328.6
,

i

; NOV. 4479.3 5344.9 5380.0 5846.4
$
,@ DEC. 4620.2 4909.3 5397.1 6153.04

P
w

d'-
a

' t
I

'
] Annual Peak-11our Load is underlined.,
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TABIE 1.2-5
!

:

SOUTHERN COMPANY SYSTEM CAPACITY VS. LOAD

1962 - 1972 ,

Year Capacity Load Reserve % Reserves

1962 6,442 W 5,546 W 296 W 16.2
1963 6,923 MW 6,051 MW 872 MW 14.4
1954 7,437 MW 6,523 MW 914 MW 14.0
1965 8,300 MW 7,122 MW 1,178 MW 16.5
1966 9,108 MW 8,064 MW 1,044 MW 12.9
1967 9,499 MW 8,256 MW 1,243 MW 15.0
1968 10,791 MW 10,163 MW 628 MW 6.2 ;

1969 11,464 MW 10,859 MW 605 MW 5.6 |1970 12,739 MW 11,822 MW 917 MW 7.8
1971 13,261 MW 12,245 MW 1,016 MW 8.3
1972 15,528 MW 14,132 MW 1,396 MW 9.9

1

v

i

8

.

,

'

O i

,

1.2-6
f 1/12/73
I
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TABLE 1.2-5a

SOUTHERN SYSTEM-MONTHLY PEAK-HOUR DER \ND-MW

MONTH 1960 1961 1962 1963 1964 1965 1966 1967 1968

JAN. 3872.2 4165.6 4437.9 4882.0 5297.3 5509.1 6272.2 6605.0 7615.8

FEB. 3846.3 4086.3 4298.5 4708.4 4843.3 5567.7 6217.6 6647.5 7396.8

MAR. 3900.0 3878.2 4368.3 4357.0 4838.3 5410.1 5913.8 6215.2 7335.3
,

APR. 3786.0 3898.1 4325.9 4595.7 4826.0 5321.6 5764.0 6654.7 6975.1

MAY 4197.6 4251.9 5184.9 5133.7 5762.3 6207.9 6222.9 7508.6 7752.8
Y
7' JUN. 4616.8 4678.2 5282.9 5842.4 6523.4 6584.7 7416.1 8256.4 9215.1
|

JUL. 4746.7 5047.6 5496.2 5682.8 6015.1 6791.4 8064.4 7978.3 9658.1

AUG. 4754.8 5145.9 5546.5 6050.7 6353.4 7121.6 7847.3 8111.0 10,162.8

SEP. 4626.1 4914.9 5426.7 5659.2 6299.1 6872.6 7325.3 7440.1 8653.2

OCT. 4073.9 4308.2 4758.3 4751.7 5594.7 5859.6 6319.5 6583.7 7800.7

NOV. 4039.1 4321.4 4493.9 4876.2 5497.6 5955.6 6678.7 7189.5 8108.1

f DEC. 4376.3 4471.7 5129.3 5274.7 5429,8 6023.7 6819.2 7110.8 8250.9

.a
s

C
0
f} Annual Peak-Hour Load is underlined.

|
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TABLE 1.2-5a (cont.)

SOUTHERN SYSTEM-MONTHLY PEAK-HOUR DDfAND-MW

MONTH 1969 1970 1971 1972

JAN. 8073.4 0879.4 9839.4 10,252.6 "

FEB. 8105.5 9352.1 9884.5 10,320.4

MAR. 7938.7 8308.5 9293.2 9363.0

APR. 7313.6 9715.0 8916.1 9919.1

MAY 8949.3 9823.6 10,009.0 10,584.3

JUN. 10,858.6 11,447.9 12,229.2 12,718.8

JUL. 10,847.9 11,567.0 12,245.2 14,072.3

AUG. 10,299.5 11,821.7 12,210.3 14,131.9

SEP. 9995.5 11,796.8 11,572.4 13,681.9

OCT. 8476.7 8625.2 11,259.1 10,521.6

NOV. 8538.6 9788.5 9923.9 10,763.9

g DEC. 6846.8 9167.1 10,087.0 11,247.6

a
g.>

s

{$ Annual Peak-Hour Load is underlined.

U
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O TABIE 1.2-6

CPC SYSTEM CAPACITY VS. LOAD

1973 - 1985

Year Capacity Load Reserve % Reserves

1973 8,507 W 8,228 MW 279 MW 3.4
_

1974 10,907 W 9,028 MW 1,879 MW 20.8
1975 12,103 MW 10,028 MW 2,075 MW 20.7
1976 13,336 MW 11,028 MW 2,308 MW 20.9
1977 14,570 MW 12,228 MW 2,342 MW 19.2
1978 15,787 MW 13,628 MW 2,159 MW 15.8
1979 17,433 MW 15,128 MW 2,305 MW 15.2
1980 19,743 MW 16,728 MW 3,015 W 18.0
1981 21,920 MW 18,528 MW 3,392 MW 18.3
1982 25,030 MW 20,528 MW 4,502 MW 21.9
1983 27,580 MW 22,728 MW 4,852 MW 21.3
1984 29,880 MW 25,128 MW 4,752 MW 18.9
1985 32,830 MW 27,828 MW 5,002 MW 18.0

O

1.2-7
1/12/73

. . -
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'TABIE 1.2-7

;

i

SOUTHERN COMPANY SYSTEM CAPACITY VS. LOAD

1973 - 1985

Year Capacity Load Reserve % Reserves

1973 17,595 MW 15,509 FM 2,086 MW 13.4
1974 20,815 MW 16,977 MW 3,838 FHf 22.6
1975 22,788 MW 18,697 MW 4,091 MW 21.9
1976 24,714 MW 20,577 MW 4,137 MW 20.1
1977 27,007 MW 22,666 MW 4,341 FM 19.2
1978 29,580 MW 25,037 MW 4,543 MW 18.1
1979 32,495 MW 27,600 MW 4,895 MW 17.7
1980 35,808 MW 30,362 MW 5,446 157 17.9
1981 39,685 MW 33,434 MW 6,251 MW 18.7
1982 44,045 kN 36,824 }M 7,221 MW 19.6

(_) 1983 48,295 MW 40,545 MW 7,750 MW 19.1
1984 53,145 MW 44,610 FN 8,535 MW 19.1
1985 58,395 kN 49,131 MW 9,264 MW 18.8

,

,

F

o
1.2-8

1/12/73 1

|
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TABLE 1.2-8

GEORGIA POWER COMPANY
PLANNED GENERATION ADDITIONS

|
,

Year Unit Type Capability - MW

.

1973 McManus C.T. C.T. 316
Vogtle C.T. C.T. 328 I

1974 Hatch #1 Nuclear Steam 800
Bowen #3 Fossil Steam- 910
Yates #6 Fossil Steam 363

|Yates #7 Fossil Steam 363 ,

!

1975 Bowen #4 Fossil Steam 910
,

1976 Wansley #1 Fossil Steam 910 '

1977 Wansley #2 Fossil Steam 910
Wallace Dam #1,2,5, & 6 Pumped Hydro 216 :

Wallace Dam #3 & 4 Hydro 108 !

1978 Hatch #2 Nuclear Steam 803
( Ur.lo.. ed C.T. 450

1979 Wansley #3 Fossil Steam 910
Rocky Mountain Pumped Hydro 675
Bartletts Ferry Hydro 100

1980 VNP #1 Nuclear Steam 1100 I

Wansley #4 Fossil Steam 910
Unlocated C.T. 300 ;

1981 VNP #2 Nuclear Steam 1100
Goat Rock Hydro 67 !

Unlocated Fossil Steam 910 !

{
Unlocated C.T. 100

1982 VNP #3 Nuclear Steam 1100 :
Unlocated Nuclear Steam 1100
Unlocated Fossil Steam 910

1983 VNP #4 Nuclear Steam 1100
Unlocated Nuclear Steam 1100 (
Unlocated C.T. 350

1984 Unlocated Nuclear Steam 1100
Unlocated Nuclear Steam 1100() Unlocated C.T. 100

1985 Unlocated Nuclear Steam 1100
Unlocated Nuclear Steam 1100
Unlocated C.T. 750 ,

1.2-9
1/12/73
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O TABLE 1.2-8

GEORGIA POWER COMPANY
PLANNED GENERATION ADDITIONS

!

Year Unit Type Capability - MW

1973 McManus C.T. C.T. 316 j
Vogtle C.T. C.T. 328 ;

1974 Hatch #1 Nuclear Steam 800
Bowen #3 Fossil Steam 910
Yates #6 Fessil Steam 363
Yates #7 Fossil Steam 363

1975 Bowen #4 Fossil Steam 910

1976 Wansley #1 Fossil Steam 910

1977 Wansley #2 Fossil Steam 910
Wallace Dam #1,2,5, & 6 Pumped Hydro 216 -

Wallace Dam #3 & 4 Hydro 108

1978 Hatch #2 Nuclear Steam 803O Unlocated C.T. 450

1979 Wansley #3 Fossil Steam 910 i

Rocky Mountain Pumped Hydro 675
Bartletts Ferry Hydro 100

1980 VNP #1 Nuclear Steam 1100 i
Wansley #4 Fossil Steam 910
Unlocated C.T. 300

1981 VNP #2 Nuclear Steam 1100
Goat Rock Hydro 67
Unlocated Fossil Steam 910
Unlocated C.T. 100

1982 VNP #3 Nuclear Steam 1100
Unlocated Nuclear Steam 1100
Unlocated Fossil Steam 910 !

1983 VNP #4 Nuclear Steam 1100
Unlocated Nuclear Steam 1100
Unlocated C.T. 350

1984 Unlocated Nuclear Steam 1100
Unlocated Nuclear Steam 1100

(]) Unlocated C.T. 100

1985 Unlocated Nuclear Steam 1100
Unlocated Nuclear Steam 1100
Unlocated C.T. 750

1.2-9
1/12/73
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TABIE 1.2-9

SOUTHERN COMPANY SYSTEM
PLANNED GENERATION ADDITIONS (

Year Unit Type Capability - MW

1973 McManos C.T. C.T. 316 E

Vogtle C.T. C.T. 328 ;

Crist #7 Fossil Steam 516
Watson #5 Fossil Steam 520

1974 Hatch #1 Nuclear Steam 800
Bowen #3 Fossil Steam 910

,

Yates #6 Fossil Steam 363 ;
Yates #7 Fossil Steam 363

"

Gaston #5 Fossil Steam 910

1975 Bowen #4 Fossil Steam 910
'

Farley #1 Nuclear Steam 844 i

1976 Wansley #1 Fossil Steam 910
Jackson County #1 Fossil Steam 518

1977 Wansley #2 Fossil Steam 910
Wallace Dam F L,2,5, & 6 Pumped Hydro 216
Wallace Dam #3 & 4 Hydro 108 :
Farley #2 Nuclear Steam 844 '

,

Martin Dam Hydro 55
Mitchell Dam Hydro 20
Crooked Creek Hydro 117

1978 Hatch #2 Nuclear Steam 803
Unlocated C.T. 600
West Jefferson #1 Fossil Steam 653
Unlocated Fossil Steam 516

1979 Wansley #3 Fossil Steam 910
Rocky Mountain Pumped Hydro 675
Bartletts Ferry Hydro 100
West Jefferson #2 Fossil Steam 653
Unlocated C.T. 100
Unlocated Fossil Steam 516

'

1980 VNF #1 Nuclear Steam 1100
Wansley #4 Fossil Steam 910
Unlocated C.T. 650
West Jefferson #3 Fossil Steam 653

' 1.2-10
1/12/73

|
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() TABLE 1.2-9 . Continued

Year Unit Type Capability - MW

1981 VNP #2 Nuclear Steam 1100
Goat Rock Hydro 67
Unlocated Fossil Steam 910
Unlocated C.T. 700 L
Central, Ala. #1 Nuclear Steam 1100

1982 VNP #3 Nuclear Steam 1100 !

Unlocated Nuclear Steam 1100
Unlocated Fossil Steam 910
Central, Ala. #2 Nuclear Steam 1100
Unlocated C.T. 150

1983 VNP #4 Nuclear Steam 1100
Unlocated Nuclear Steam 1100
Unlocated Nuclear Steam 1100
Unlocated C.T. 950

1984 Unlocated Nuclear Steam 1100
Unlocated Nuclear Steam 1100

O Unlocated Nuclear Steam 1100
Unlocated Nuclear Steam 1100
Unlocated C.T. 450

1985 Unlocated Nuclear Steam 1100
Unlocated Nuclear Steam 1100
Unlocated Nuclear Steam 1100
Unlocated Nuclear Steam 1100
Unlocated C.T. 850

|
|

O
,

!

j 1.2-11
1/12/73
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(A) 1.2.2 POWER SUPPLY

Historically, GPC has served its load in its service area through its trans-
mission system with some small assistance through purchased power from
adjacent companies. With the exception of a 1,600 megawatt plant near
Baxley, Georgia, (under construction) and a small fossil plant at Brunswick
(McManus), the greater part of GPC's generating capacity is located in central
and northwest Georgia. One of the primary considerations in location of
generating f acilities is the availability and cost of fuel. Since coal has :

historically been GPC's primary fuel for generating plants, and transportation
is a major component of the cost of coal, GPC's generating facilities have
been located in the direction of a plentiful supply of coal. Because there
are no economically recoverable coal reserves in GPC's service area, GPC
has secured its coal from Alabama, Tennessee and Kentucky.

Since the cost of nuclear fuel is not dependent on geographic location,
generating facilities utilizing nuclear fuel may be located with greater
emphasis on electric system economic considerations. A generating plant is
needed in the eastern sector of GPC's service area to supply the area load

and to improve system reliability. The necessary development of CPC's ||I
500 kV transmission system concurrent with the construction of the first
unit make this site well located to supply other loads on the GPC's system
with the 3 additional units planned. The 4 units planned for this
site are needed to meet the growing load in Georgia, which is increasing
by approximately 11 percent annually.

O

The completion of VNP in 1983 is a vital part of GPC's effort to provide fors,

electrical requirements of its customers reliably and economically. The
delay of this plant would require that this energy and capacity be replaced
from other sources.

If VNP is not built, greater use will be required of so-called peaking plants
(principally combustion turbines using #2 fuel oil) to carry base loads.
Extensive use of #2 fuel oil in such cases can cause severe logistic
problems for fuel suppliers; large tankage volumes would be required at many
locations, and transportation facilities would be taxed.

The coal available for use at older plants contains large quantities of ash
which must be collected from the precipitators and furnaces and stored in
ponds. Storage pond volume is not readily obtainable. Also, these older
plants are located on smaller streams in major metropolitan areas. Since
these units use once-through cooling, considerable quantities of heat are
discharged into the streams.

Under the best of operational circumstances (regulring the overload usage of
older plants with attendant pollution, as noted above), some of the energy to be
produced by VNP could be generated at other units of the CPC system.
Even this possibility is in doubt, however, for the Federal Power Commission
is being asked to subordinate the use of the natural gas in steam electric
generating plants to all other gas uses.

m

(O
*

1.2-12 Amend. 1 4/27/73

__
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The extraordinary growth of demand for electric energy in GPC's
service area has required that central blocks of new generation
capacity be installed each year. The annual peak hour lcads for
both the GPC and the Southern Company systems for the period
1962-1972 and the hours of their occurrence are given in Table
1.2-10. The capabilities of the GPC and the Southern Company
systems (by types of capacity) at the times of these peak loads
are given in Tables 1.2-11 and 1.2-12, respectively. Planned
capabilities for these systems for the period 1973-1985 are given
in Tables 1.2-13 and 1.2-14. System peak hour demands and net
purchases for 1962 through 1985 are given in Tables 1.2-15 and
1.2-16. Sources of purchased power for GPC and the Southern
Company system for this same period are shown in Tables 1.2-15a 1

and 1.2-16a, respectively.

The expected capabilities for future years as given on Tables 1.2-11
and 1.2-12 include the planned retirement of older units. Some
of the older units will be converted to other fonns of fuel (i.e.,

coal to oil) in the near future, and no definite dates have been
set for their retirement. A list of all system units now in operation
is given in Table 1.2-17.

,9
O

D(G
1.2-13

Amend. 1 4/27/73
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'
TABIE 1.2-10

:

ANNUAL PEAK-HOUR LOADS

Southern System Georgia Power Company

Occurred Occurred
,

Year Demand Date Hour Ending Demand Date Hour Ending
'

(MW) (Cent. Time) (MW) (Cent. Time)
,

1962 5,546.5 Aug. 7 11:00 AM 2,658.8 July 17 11:00 AM
1963 6,050.7 Aug. 7 11:00 AM 2,881.5 Aug. 7 11:00 AMV

Y 1964 6,523.4 June 22 11:00 AM 3,082.0 June 22 11:00 AMg.
.

j 1965 7,121.6 Aug. 27 11:00 AM 3,409.3 Aug. 27 11:00 AM
a

1966 8,064.4 July 14 11:00 AM 3,940.2 July 13 11:00 AM
1967 8,256.4 June 20 1:00 PM 4,034.5 Aug. 8 3:00 PM
1968 10,162.8 Aug. 23 2:00 PM 5,100.1 Aug. 23 2:00 PM

1969 10,858.6 June 26 3:00 PM 5,483.7 July 14 3:00 PM4

1970 11,821.7 Aug. 31 4:00 PM 6,197.1 Sept. 1 4:00 PM
1971 12,245.2 July 14 2:00 PM 6,336.7 Aug. 20 3:00 PM

q 1972 14,131.9 Aug. 7 4:00 PM 7,410.9 July 24 3:00 PMU
b
w

i

!

!
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TABIE 1.2-11

', GPC SYSTEM CAPABILITY AT TIME OF PEAK LOAD
BY TYPES OF CAPACITY - MW,

1962 - 1972

Pumped Combustion Net
Year Nuclear Fossil Hydro Hydro Turbines Purchases Total

1962 2,090 411 - -- 360 2,861--

1963 -- 2,334 441 -- -- 445 3,220
V
y 1964 -- 2,763 443 -- -- 462 3,668
0;

1965 -- 3,041 442 -- -- 504 3,987

1966 3,068 441 -- -- 724 4,233--

1967 -- 3,383 447 -- -- 652 4,482

1968 -- 3,916 474 -- -- 653 5,043

1969 -- 4,438 474 -- -- 719 5,631

1970 -- 4,974 473 -- 126 748 6,321

1971 -- 4,980 474 -- 341 757 6,552

e 1972 6,331 474 -- 495 739 8,039--

D
~

w

_
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TABLE 1.2-12

SOUTHERN COMPANY SYSTEM CAPABILITY AT TIME OF PEAK LOAD
BY TYPES OF CAPACITY - MW

i| 1962 - 1972
1

Pumped Combustion Net4

j Year Nuclear Fossil Hydro Hydro Turbines Purchases Total

1962 -- 4,896 1,186 -- -- 360 6,442

1963 -- 5,164 1,263 -- -- 496 6,923"
.

y 1964'

5,613 1,257 -- -- 567 7,437--

$
1965 6,288 1,396 -- -- 616 8,300--

1966 -- 6,614 1,428 -- -- 1,066 9,108
4

1967 -- 7,129 1,459 -- -- 911 9,499

1968 -- 7,928 1,868 -- 29 966 10,791

1969 8,455 1,864 -- 29 1,116 11,464--

1970 -- 9,430 1,863 -- 255 1,191 12,739

1971 -- 9,633 1,864 -- 594 1,170 13,261

t; 1972 -- 11,769 1,866 -- 747 1,146 15,528
U
b
m,

4
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TABIE 1.2-13

CPC SYSTEM PLANNED CAPABILITY,

BY TYPES OF CAPACITY - MW
;

! 1973 - 1985
,

Pumped Combustion NetYear Nuclear Fossil Hydro Hydro Turbines Purchases Total
,

;

1973 -- 6,318 475 -- 1,139 575 8,507
,

'

1974 764 7,954 475 -- 1,139 575 10,907
.

,H 1975 800 8,864 475 -- 1,139 825 12,103
Y
[ 1976 800 9,774 475 -- 1,139 1,148 13,336

'

1977 800 10,684 583 216 1,139 1,148 14,570

1978 1,567 10,684 583 216 1,589 1,148 15,787

1979 1,603 11,594 683 891 1,589 1,073 17,433

1980 2,703 12,504 683 891 1,889 1,073 19,743.

1981 3,803 13,414 750 891 1,989 1,073 21,920

1982 6,003 14,324 750 891 1,989 1,073 25,030

1983 8,203 14,324 750 891 2,339 1,073 27,580_.,

h 1984 10,403 14,324 750 891 2,439 1,073 29,880m --

1985 12,60'3 14,324 750 891 3,189 1,073 32,830

. . -_ - . ._.
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TABIE 1.2-14

SOUTHERN COMPANY SYSTEM PLANNED CAPACITY
BY TYPE OF CAPACITY - MW

1973 - 1985

Pumped Combustion Net
Year Nuclear Fossil Hydro Hydro Turbines Purchases Total

1973 -- 13,503 1,875 -- 1,391 826 17,595

1974 764 15,989 1,875 1,391 796 20,815--

Y
Y 1975 1,607 16,899 1,875 -- 1,391 1,016 22,788a

1976 1,644 18,327 1,875 -- 1,391 1,477 24,714

1977 2,451 19,237 2,235 216 1,391 1,477 27,007

1978 3,255 20,406 2,235 216 1,991 1,477 29,580

1979 3,291 22,485 2,335 891 2,091 1,402 32,495

1980 4,391 24,048 2,335 891 2,741 1,402 35,808

1981 6,591 24,958 2,402 891 3,441 1,402 39,685

1982 9,891 25,868 2,402 891 3,591 1,402 44,045

1983 13,191 25,868 2,402 891 4,541 1,402 48,295

1984 17,591 25,868 2,402 891 4,991 1,402 53,145

1985 21,991 25,868 2,402 891 5,841 1,402 58,395
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O
TABIE 1.2-15

GPC SYSTEM PEAK HOUR DEMAND
AND NET PURCHASES - KW

1962 - 1985

Year Load Net Purchases Adjusted Load

1962 2,659 360 2,399
1963 2,882 445 2,437
1964 3,082 462 2,620
1965 3,409 504 2,905
1966 3,940 724 3,216
1967 4,034 652 3,382
1968 5,100 653 4,447
1969 5,484 719 4,765
1970 6,197 748 5,449
1971 6,337 757 5,580
1972 7,411 739 6,672
1973 8,228 574 7,654
1974 9,028 575 8,453
1975 10,028 825 9,203('sg

(_,/ 1976 11,028 1,148 9,880
1977 12,228 1,148 11,080
1978 13,628 1,148 12,480
1979 15,128 1,073 14,055
1980 16,728 1,073 15,655
1981 18,528 1,073 17,455
1982 20,528 1,073 19,455
1983 22,728 1,073 21,655
1984 25,128 1,073 24,055
1985 27,828 1,073 26,755

,

O

1,2-19
1/12/73
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TABLE 1.2-15a .

GPC - Net Purchases - MW

Source No. 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972

1 285 321 321 321 321 7421 321 321 356 345 345

2 75 75 75 75 75 75 75 75 75 75 75

3 - - 18 60 60 60 14 (10) (35) - 10

4 - - - - 49 - (48) (24) (113) - -

5 - 49 48 48 73 49 48 - 50 - -

{ 6 - - - - 146 147 243 246 289 156 155
i

h 7 - - - - - - - 11 1 126 182 155

8 - - - - - - - - - - -

9 - - - - - - - - - (1) (1)

10 - - - - - - - - - - -

:

11 - - - - - - - - - - -
'

Total 360 445 462 504 724 652 C53 719 748 757 739g
0
o. Sources

1 SEPA 7 Mississippi Power & Light Company*

" 2 S.C.E.&G. 8 Interruptible customers

3 Savannah Electric & Power Co. 9 Crisp County Power Commissione

U 4 Duke Power Company 10 South Mississippi Electric Power Assn.

U 5 Florida Power Corp. 11 Alabama Electric Cooperative, Inc.

U 6 Tennessee Valley Authority i

!

|
"

1

|
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TABLE 1.2-15a (continued)

CPC - Net Purchases - MW

Source No. 1973 1974 1975 1976 1977 1978 1979-85

1 345 345 595 918 918 918 918

2 75 75 75 75 75 75 -

6 156 156 156 156 156 156 156

9 (1) (1) (1) (1) (1) (1) (1)
.

'

Total 575 575 825 1148 1348 1148 1073

Notes:

$
(1) There are no reserves associated with purchases from SEPA.

t

(2) Beginning in 1963, purchase from SCE&G is firm capacity and does not require system reserves.

(3) Firm purchases from non-associated companies (Sources No. 3,4,5,6, & 7) have reserves
provided by the selling company.

(4) Interruptible customers provide increased system reserves, and as such, do not have
additional reserves associated with them.

f (5) Sales to Crisp County Power Commission, Alabama Electric Cooperative, Inc., and 4 MW of the
g sales to South Mississippi Electric Power Assn. (Sources No. 9, 10 & 11) are designated as

protective capacity.-

w

R (6) Quantities in parentheses indicate saler,.

U
3
w

a
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TABIE 1.2-16
i

SOUTHERN COMPANY SYSTEM PEAK HOUR DEMAND
,

AND NET PURCHASES - MW
,

1962 - 1985
i
;

l
Year Lead Net Purchases Adjusted Load |

!

1962 5,546 360 5,186 !
1963 6,051 496 5,555 :
1964 6,523 567 5,956 '

1965 7,122 616 6,506
1966 8,064 1,066 6,998
1967 8,256 911 7,345 |
1968 10,163 966 9,197 ,

1969 10,859 1,116 9,743 :

1970 11,822 1,191 10,631 {
1971 12,245 1,170 11,075

'

1972 14,132 1,146 12,986 |
1973 15,509 826 14,683 |
1974 16,977 797 16,180 !
1975 18,697 1,017 17,680 ;

1976 20,577 1,478 19,099 |
1977 22,666 1,478 21,188 [
1978 25,037 1,478 23,559 !
1979 27,600 1,403 26,197 |1980 30,362 1,403 28,959 ;

1981 33,434 1,403 32,031 !
1982 36,824 1,403 35,421 i

1983 40,545 1,403 39,142 |
1984 44,610 1,403 43,207 !
1985 49,131 1,403 47,728 :

i
;

;

:

|

i
i

t

t

f

!
-

.

,

i

1.2-20 f
1/12/73 |
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' Table 1.2-16a

Southern Company System Net Purchases - MW

Source No. 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972

\

l 285 321 321 321 321 321 321 321 395 395 395 j

2 75 75 75 75 75 75 75 75 75 75 75

3 - - 18 60 60 60 14 (10) (35) - 10

4 - - - - 100 - (100) (50) (225) - -

100 - -

5 - 100 100 100 150 100 100 -

"
.

'i' 6 - - - - 300 300 500 500 575 300 300

0
7 - - - - - - - 225 250 350 300*

8 - - 53 60 60 55 56 55 56 55 73

9 - - - - - - - - - (1) (1)

10 - - - - - - - - - (4) (4)

11 - - - - - - - - - - (2)
|

Total 360 496 567 616 1066 911 966 1116 1191 1170 1146
'

k Sources

E 1 SEPA 7 Mississippi Power & Light Company
2 S.C.E. & G. 8 Interruptible customers*

3 Savannah Electric & Power Co. 9 Crisp County Power Commission"

4 Duke Power Company 10 South Mississippi Electric Power Assn.c.
D 5 Florida Power Corp. 11 Alabama Electric Cooperative, Inc.

M 6 Tennessee Valley Authority

U
.:

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

_j
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Table 1.2-16a (Continued)

| Southern Company System Net Purchases - MW

|

Source No. 1973 1974 1975 1976 1977 1978 1979-85
|
'

1 395 395 645 1036 1036 1036 1036

2 75 75 75 75 75 75 -

6 300 300 300 300 300 300 300'

.

y 8 73 73 73 73 73 73 73

7
g 9 (1) (1) (1) (1) (1) (1) (1)
e

10 (14) (44) (74) (4) (4) (4) (4)

11 (2) (2) (2) (2) (2) (2) (2)

Total 826 796 1016 1477 1477 1477 1402

Sources

f 1 SEPA 9 Crisp County Power Commission
g 2 S.C.E. & G 10 South Mississippi Electric Power Assn.

6 Tennessee Valley Authority 11 Alabama Electric Cooperative Inc.-

H 8 Interruptible customers

R'

$ i
<

Or

4 m

m

. . . g
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Table 1.2-16a (Continued)

Southern Company System Net Purchases - MW

Notes:

(1) There are no reserves associated with purchases from SEPA.

(2) Beginning in 1963, purchase from SCE&G is firm capacity and does not
H require system reserves.

Y
g (3) Firm purchases from non-associated companies (Sources No. 3,4,5,6, & 7) have

reserves provided by the selling company.o

(4) Interruptible customers provide increased system reserves, and as such, do notI

have additional reserves associated with them.

(5) Sales to Crisp County Power Commission, Alabama Electric Cooperative, Inc.,and
4 MW of the sales to South Mississippi Electric Power Assn. (Sources No. 9, 10 & 11)
are designated as protective capacity.

I
B
p (6) Quantities in parentheses indicate sales.
e

S
3
w

1
-

- _a

- - - - - - _ _ - _ _ - _ . - - . - _ _ _ _ _ _ _ . _ . . _ _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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!

l
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!

'Plant

Barry
,

Mt. Vernon , i

Ala.

Chickasaw !
Mobile, Ala. 1

Gadsden
Gadsden, Ala.

i
'

Gorgas
Walker County
Near Parrish,

Ala.
t

Greene County :
!Demopolis,

Ala.

Arkwright
Macon, Ga. |

f

Atkinson !

Smyrna, Ga. i

?

t

!
I

8 % .6 % f
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TABLE 1.2-17
:

INITIAL OPERATION OF SOUTHERN COMPANY STEAM UNITS t

Nameplate
Unit Capacity Initial Operation Commercial Operation j

1 125 1:40AM February 11, 1954
2 125 11:05AM June 18, 1954 (a) |
3 225 8:58AM June 8, 1959 12:01AM July 15, 1959 )

4 350 7:09PM CDT May 28, 1969 12:01AM CST December 31, 1969 !
5 700 ll:13AM CDT July 24, 1971 12:01AM CDT October 19, 1971 |

|

1 40 May 14, 1941 ]
2 40 March 22,1943 ;

'
3 40 10:58PM August 12, 1951

1 60 April 7, 1949
2 60 July 20,1949 |

1 20 September 19, 1917 Retired September 30, 1965
2 30 December 29,1918 (b) Retired September 30, 1965 ;

3 20 August 20, 1924 Retired September 30, 1965 :

4 60 June 19, 1929
5 60 January 16, 194d (c) |
6 100 3:08PM April 23, 1951
7 100 8:59AM July 14, 1952
8 156.25 4:29PM May 3,1956
9 165.0 5:12PM May 10,1958 12:01AM June 3, 1958

10 700 7:33AM CDT June 26, 1972 12:01AM CDT October 27, 1972

1 250 10:32AM May 4, 1965 12:01AM June 11, 1965
2 250 8:53AM April 21, 1966 12:01AM July 30, 1966

ANSTEC
1 40 June 4, 1941

5 p: ;,T U R E_" "'2 40 May 22, 1942
3 40 December 1943(d) CARD
4 40 November 12, 1948

1 60 August 30, 1930 0 h aHab!O ca
A Gtfure CardP2 60 September 14, 1941

3 60 6:09PM October 18, 1945
4 60 November 14, 1948

9406100q0-

1.2-21
1/12/73

-~



_ _ ... _ . . _ _ _. _ _. _ _ . _ . . . .. _ _ _ . . . _ . _

,

6a ,

F

i
:
;

;

!

i
i

,

;

;

;

i
Plant

|
,

Branch
Milledgeville,Gaj

!
,

Bowen '!
Taylorsville,Ga.i

:

Hammond i

Rome, Ga.

McDonough j

(~ Smyrna, Ga. -

(:
McManus

Brunswick, Ga. >

Mitchell
Albany, Ga. |

t

i

Yates ;

Newnan, Ga. t
i

!
,

I

Urquhart [
Augusta, Ga. |

i

I
!

,

4

h

,

k* *
- :

.

!

!,

h #F8%
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TABLE 1,2-17 (Continued)

INITIAL OPERATION OF SOUTHERN COMPANY STEAM UNITS

Nameplate
Unit Capacity Initial Operation Commercial Operation

;

'

1 250 10:37AM April 13, 1965 12:01AM June 11, 1965
2 319 12:38PM April 24, 1967 12:01AM June 1,1967
3 480.7 2:47AM CDT June 13, 1968 12:01 AM CDT July 12, 1968
4 490 3:46PM CDT May 15, 1969 1:37AM CDT June 27, 1969

1 700 8:24AM CDT July 4,1971 12:01AM CDT October 21, 1971
2 700 9:14PM CDT June 23, 1972 12:01AM CDT September 26, 1972

1 100 12:01AM June 19, 1954
2 100 9:37PM September 26, 1954
3 100 ll:14PM June 9,1955
4 500 3:28AM CDT June 26, 1970 12:01AM CST December 14, 1970

1 245 6:14PM July 19, 1963 12:01AM August 12, 1963
2 245 6:41AM May 1, 1964 12:01AM June 26, 1964

1 40 1:llAM November 18, 1952
2 75 2:36PM May 15,1959 10:59PM June 7,1959

1 22.5 November 6,1948
2 22.5 March 15,1949
3 125.0 1:13AM April 18, 1964 12:01AM May 13, 1964

'

1 100 September 12, 1950
2 100 November 19, 1950
3 100 5:12PM August 17, 1952 ANSTEC
4 125 5:46AM June 22, 1957 r%PERTURE
5 125 2:10PM May 11,1958

CARD
1 75 November 29, 1953

,

2 75 February 10, 1954 Mo Mdo on !
Aperture Card |

I

|

9406100090- O
l

1.2-22
1/12/73 )
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i

Plant
i

Crist !

Pensacola, Fla.

.

Scholz
Chattahoochee, Fla..

.

L. Smith
.

Panama City, Fla.|

Eaton
Hattiesburg, Miss.

~

.:

Sweatt
Meridian, Miss.

Watson
Gulfport, Miss.

Gaston
Wilsonville, Ala.

Notes: (a) Furnar.
(b) Purch)
c Coil
d Initi

,
,

;

N\ 5 8194
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TABLE 1.2-17 (Continued)

INITIAL OPERATION OF SOUTHERN COMPANY STEAM UNITS

Hameplate
Unit Capacity Initial Operation Commercial Operation

1 22.5 January 10, 1945 Approx.
2 22.5 June 13,1949
3 30.0 2:32AM September 1,1952
4 75.0 1:00PM June 29, 1959 1:00PM July 22, 1959
5 75.0 9:42AM April 17,1961 12:01AM June 1, 1961
6 320.0 12:54AM COT May 12, 1970 ll:59PM CDT May 31, 1970

1 40 10:05AM February 24, 1953 2:47PM March 17, 1953
2 40 10:22PM October 26, 1953

1 125 4:05PM May 12, 1965 12:01AM June 1, 1965
2 180 12:10PM April 9,1967 12:01AM June 1, 1967

'
1 22.5 10:55PM March 22, 1945
2 22.5 1:42PM July 3,1947
3 22.5 3:45PM August 29, 1949

1 40 10:25PM May 30, 1951
2 40 12:38AM June 29, 1953

1 75 7:14PM June 23, 1957
2 75 9:00PM April 22, 1960 12 Noon May 22, 1960
3 112 2:56PM May 8, 1962 12:01AM June 6, 1962
4 250 3:54PM CDT May 27, 1968 12:01AM CDT July 20, 1968

1 250 3:33PM March 26, 1960 12:01AM May 1,1960
2 250 8:59PM June 8,1960 12:01AM July 1,1960
3 250 2:08PM April 30, 1961 12:01AM June 1,1961
4 250 9:28PM April 17, 1962 12:01AM June 1, 1962

ANSTEC
explosion February 12, 1956 - Back on line May 3,1956. APERTURE.ed from U. S. Government September 24, 1924.

:ilure November 8,1943 CARD
' operation September 9,1943, followed by coil failures.

A!:0 Availabio on
Aperture Card

940 6100 090 - Ob
.

1.2-23
1/12/73
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ALABAMA POWER COMPANY g

Weiss
Leesburg, Ala.

Henry
0hatchee, Ala.

Logan Martin
Vincent, Ala.

Lay Dam (Old)

Lay Dam (New)
Clanton, Ala.

Mitchell
Verbena, Ala.

Jordan
Wetumpka, Ala.

Note: (a) Nameplate 13,

(

1

C% same
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TABLE 1,2-17 (Continued)

INITIAL OPERATION OF SOUTHERN COMPANY HYDRO PLANTS

Nameplate Accepted for
R Capacity Initial Operation Commercial Operation Retired

1 29.25 9:56AM June 26, 1962 12:01AM July 5,1962
2 29.25 6:07PM May 23, 1961 12:01AM June 5, 1961
3 29.25 7:55PM May 9, 1961 12:01AM June 5, 1961

'l 24.30 7:50AM March 30, 1966 12:01AM June 2, 1966
2 24.30 2:34PM May 7, 1966 12:01AM June 2, 1966

3 24.30 ll:28AM June 14, 1966 12:01AM June 29, 1966

1 42.75 1:56PM July 14, 1964 12:01AM August 10, 1964 |

2 42.75 5:15PM July 8, 1964 12:01AM August 10, 1964 I
3 42.75 3:06PM July 30, 1964 12:01AM August 10, 1964

4 10.8 (a) 2:45PM April 14, 1914 August 1, 1914 9:10AM July 5, 1966
3 10.8 ll:30PM July 14, 1914 7:35 February 27, 1967
2 10.8 2:33PM July 28, 1914 7:05AM May 2, 1967
1 10.8 ll:27AM September 3,1914 6:50AM June 1, 1967
5 10.8 ll:08PM March 11, 1917 May 8, 1966
6 10.8 4:06PM December 28, 1921 12:01 AM January 1,1966

6 29.5 2:55PM February 20, 1967 12:01AM February 24, 1967 (Plant went commercial
5 29.5 12:30PM April 28, 1967 12:01AM May 1, 1967 12:01AM 5/14/68 and all
4 29.5 8:26PM September 30, 1967 12:01AM October 19, 1967 const. generation ended)
3 29.5 10:32AM December 19, 1967 12:01 AM December 22, 1967
2 29.5 12:18PM February 23, 1968 12:01AM March 1,1968
1 29.5 11:10AM April 16, 1968 12:01AM April 20, 1968

1 17.5 8:15PM April 7,1923 August 15, 1923
2 17.5 7:41PM May 25, 1923

y g}7{{O
3 17.5 5:35PM August 14, 1923
4 20.0 1:55PM November 13, 1949 _

2 25.0 1:58AM September 1,1928 January 1,1929 ^rj]n'# ''
3 25.0 2:49PM September 15, 1928
4 25.0 8:35PM October 11, 1928

NWn on1 25.0 8:50PM November 13, 1928 r

/gere Card
500kW

9E06100090-O
,

1.2-24
1/12/73
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ALABAMA (Continued)

Bouldin
Wetumpka, Ala.

Martin
Tallassee, Ala.

Yates
Tallassee, Ala.

Thurlow
Tallassee, Ala.

C'S Smith
Jasper, Ala.

Bankhead
Northport, Ala.

Holt
Northport, Ala.

Failures

Jordan Unit #2 fa
Lay Unit #4 fails

GEORGIA POWER COMPANY

Burton
Terrora

Nacoochee
Tallulah

Clarksville, Ga.

:
,

OM WW

L
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TABLE 1.2-17 (Continued)

INITIAL OPERATION OF SOUTHERN COMPANY HYDRO PLANTS

Nameplate Accepted for
Uni t Capacity Initial Operation Commercial Operation

1 75.00 6:29PM June 26, 1967 12:01AM July 27, 1967
2 75.00 1:20PM July 22, 1967 12:01AM August 1, 1967
3 75.00 ll:34AM August 10, 1967 12:01AM August 26, 1967

3 33.0 10:25PM August 29, 1926 January 1,1927
2 33.0 10:15PM September 20, 1926
1 33.0 10:00PM November 26, 1926
4 55.2 4:10AM July 15, 1952 ll:26PM July 15, 1952

2 16.0 3:00PM April 13, 1928 July 1,1928

1 16.0 12:27 PM May 17, 1928

2 25.0 5:57PM June 25, 1930
1 25.0 9:03AM July 7,1930
3 10.0 1:55PM August 7, 1930

1 78.75 9:45AM August 11, 1961 12:01 AM September 5,1961
2 78.75 2:54PM June 18, 1962 12:01AM July 5, 1962

1 45.125 2:50PM July 3, 1963 12:01AM July 12, 1963

1 40.0 ll:07AM CDT August 4,1968 12:01AM CDT August 15, 1968

ANSTEC
E*PERTUREled May 30, 1942. Replaced February 13, 1943.

, February 14, 1944. Replaced January 20, 1945. CARD

^un AvaHabM 00
#

2-3,060 kW 1927
2-8,000 1925

2-2,400 kW 1926
6-12,000 1913

9~406100090 b

1.2-25
1/12/73
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GEORGIA (Continued)

Tugalo
Yonah

Clarksville, Ga.

Lloyds Shoals
Jackson, Ga.
Morgan Falls
Dunwoody, Ga.

Bartletts Ferry '

Harris, Ga.

:

Goat Rock
Harris, Ga.

.,

Oliver Dam
Muscogee, Ga.

,

North Highlands
Muscogee, Ga.

.

|-

Sinclair
Milledgeville, Ga.

U. S. Government
Allatoona t

George

Note: (a) Rebuil t !-

!
. ~ ,
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TABLE 1.2-17 (Continued)

INITIAL OPERATION OF SOUTHERN COMPANY HYDR 0 PLANTS

Nameplate Accepted for
Uni t Capacity Initial Operation Commercial Operation

4-11,250 kW 1923

3- 7,500 1925

6- 2,400 kW 1911

7- 2,400 1904 (a)

3-15,000 kW 1926
1,20,000 3:30PM December 15, 1951

2- 3,000 kW 1912
2- 5,000
#5- 5,000 ll:30AM December 18, 1955

7,,gsTEG#6- 5,000 6:30PM February 16, 1956

1 18,000 7:46AM July 18, 1959 ,[p*3FiTO
2 18,000 ll:10AM August 12, 1959 f" U/gg,s

3 18,000 10:55AM August 27, 1959
4 6,000 3:35PM November 19, 1959 g

' '3U hura Caid1 9,200 10:40AM February 22, 1963
#'i

2 9,200 12:20PM March 22, 1963
3 9,200 ll:02AM January 25, 1963
4 2,000 4:34PM January 3, 1963

1 22,500 5:12PM February 17, 1953
2 22,500 7:39PM February 7, 1953

1 12:01AM EST February 3,1950
2 7:51PM May 25,1950 May 26, 1950

1 1963 June 29, 1963
2 July 10,1963 July 18, 1963
3 10:45AM September 16, 1963

for 60 cycle operation in 1923.

9406100090-

1.2-26
1/12/73

-
_



c-
..-%,, ,

:
:

|

|
1- ;

P

;

Combustion Turbines
,

:

Barry A
Barry B ;

'

Demopolis 1
Demopolis 2 i

Arkwright 5A
Arkwright 58

Atkinson 5A :

Atkinson 5B
|

Bowen 6

McDonough 3A
McDonough 3B i

(, McManus 3A
'

McManus 3B
McManus 3C

Mitchell 4A
Mitchell 4B i
Mitchell 4C

McManus Diesel 1
'

;

L. Smith A '

Standard Oil 1 i

Standard Oil 2
Pascagoula, Miss.

Sweatt A ;

Watson A i

!

Gaston A |

Vogtle SA {
Augusta, Ga. ;

:,
! (
|

$

i

%- !
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TABLE 1.2-17 (Continued) i

INITIAL OPERATION OF SOUTHERN COMPANY COMBUSTION TURBINES

Nameplate
Capacity Initial Operation Commercial Operation

i
29.25 4:21PM CST November 15, 1971 12:01AM CST April 6,1972 i
29.25 3:04PM CST December 28, 1971 12:01AM CST April 6,1972 i

1

24.43 5:48PM CDT October 21, 1969 12:01AM CST November 20, 1969 i
24.43 6:29PM CST December 20, 1969 12:01AM CST December 31, 1969 |

15.29 2:46PM CDT July 21, 1969 12:01AM CDT August 6,1969
15.29 1:00PM CDT August 26, 1969 12:10AM CDT September 20, 1969 i

'39.36 7:00PM CDT June 11, 1970 12:01AM CDT July 10, 1970
39.36 2:06PM CDT June 14, 1970 12:01AM CDT July 10, 1970

39.4 1:21PM CDT May 11, 1971 12:01AM CDT May 29, 1971

39.4 ll:35AM CDT May 7, 1971 12:01AM CDT May 29, 1971 |39.4 8:37AM CDT May 7, 1971 12:01AM CDT May 29, 1971

52.1 4:06PM CST December 7, 1971 1:46PM CST January 9,1972
52.1 4:05PM CST December 13, 1971 12:42PM CST January 13, 1972
52.1 5:53PM CST December 1, 1971 2:03PM CST January 28, 1972

39.4 1:12PM CDT April 29, 1971 12:01AM CDT May 29, 1971 ANSTEC;
39.4 8:07PM CDT May 26, 1971 12:01AM CDT June 12, 1971 iAPERFUR39.4 8:32PM CDT May 6, 1971 12:01AM CDT May 29, 1971

h CARDI
2.0 January 28, 1964

39.4 10:05PM CDT May 18, 1971 ll:59PM CDT May 31, 1971 Also Avcilable j
Aperture CaN

13.75 3:13PM July 10, 1967 12:01AM November 1,1967 |
13.75 ll:33AM July 13, 1967 12:01AM November 1, 1967 j

39.4 4:26PM CDT May 20, 1971 12:01AM CDT June 17, 1971 i

39.36 4:10PM CDT June 2,1970 12:01AM CDT June 23, 1970

19.68 8:22PM CDT June 9,1970 12:01AM CDT June 21, 1970

53.13 12:37PM December 4, 1972

9400100090 - @.-
1

1.2-27
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O 1.2. RESERVE MARGIN

The initial step in planning future generation additions is to forecast the !

peak-hour demand for each year for the period under consideration. The forecasts
are made by the individual operating companies using trends of the peak-hour loads '

for past years. The composite load for The Southern Company system is derived by ,

adding each operating company forecast load and applying an appropriate diversity !
factor. The Southern Compny system load is used to determine the total generating
capacity additions and each operating company load is used to determine its pro- ,

portion of these capacity additions.

The GPC loads for 1962-1972 are shown on Table 1.2-4; GPC forecast loads are shown
,

on Table 1.2-6. The Southern Company system loads for 1962-1972 and forecast !

loads for 1973-1985 are shown on Tables 1.2-5 and 1.2-7, respectively.

The reserves of The Southern System Power Pool are established under the guideline -

of one-tenth (0.1) days / year loss of load probability. This evaluation takes into
account the varying pattern of load, generating plant capabilities, the probability
of simultaneous forced outages of generating units, the scheduled maintenance of

.

generating units, and the firm contractual receipts and deliveries with neighboring |
utilities. It does not include emergency tie assistance from neighboring utilities. ;

!

The forced outage rates used for various types and sizes of units are shown on
Table 1.2-18. It should be realized that individual unit forced outages may vary
considerably from the average rates shown.

After the amount of generating capacity to be added has been determined, a
generation mix analysis is made to choose the type of capacity additions that
shouid be added. The total capacity additions may include base-load, both nuclear
and fossil, mid-range, and peaking. The expected low operating cost of VNP Units '

l-4 puts them in the base-load classification. The expected annual energy from
VNP Units 1-4 has been included with annual energy from other nuclear units and
is shown on load duration curves for GPC and The Southern Company system. These
curves are Figures 1.2-2 through 1.2-9, inclusive, and show the need for base-load
generation furnished by VNP Units 1-4.

The type and amount of generating capacity to be added, having been established,
must be assigned to an operating company according to the needs of its service
area. Thus, the requirements of GPC as well as The Southern Company system are
taken into account. The units are assigned by calculating the peak-hour reserves
for each operating company and for The Southern Company system. The reserves of
each operating company, expressed as a per cent of peak-hour load, are made to' '

approximate as nearly as possible the per cent reserves of the system. The
expected reserves in per cent of load for GPC and The Southern Company system are
shown on Tables 1.2-6 and 1.2-7, respectively. This procedure allows GPC and

O the other operating companies to generally serve their own load although this
,

.

; t

i 1.2-28
1/12/73 j
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ability may vary from year to year as the pattern of unit additions varies. Thef
\. establishment of a 500 kV transmission network allows the installation of large ,

units at a site which can serve load on both an area and a system basis.

While the Federal Power Commission (F.P.C.) has not normally designated satis-
factory capacity reserve levels for power systems, remarks by responsible F.P.C.
officials have indicated that 20 percent is adequate. (See remarks F.P.C.
Chairman Nassikas quoted at page 3, Electrical Week, January 18, 1971, and of its
Bureau of Power Chief, quoted at page 4, Electrical Week, April 26, 1971.) As
indicated in Table 1.2-6, VNP will enable GPC to operate within this range.

The net result of the reduction in reserves which would be brought about without
VNP, further accentuated by the loss of natural gas as fuel and the probability
of an unscheduled outage of one or more existing units, would be a decided
increase in the probability that GPC will be unable to meet its load obligation
after 1979, with consequent outages or black-outs.

When it has been determined that an operating company needs new generating
capacity, all available sites (new and existing) are considered for suitability
as alternates. Some of the factors in the consideration of a site are:
(1) availability, (2) suitability for the type of generation to be added,
(3) proximity to the load centers or bulk transmission network. Consideration
of these factors along with others will leave only realistic alternate sites

O for further study. The economic comparison of alternate sites for a selected
type of generation is made using bus-bar costs. For example, if base load type
generation is to be added, a nuclear vs. fossil economic analysis is indicated.
If the nuclear addition has an economic advantage in bus-bar costs, the total
cost of a nuclear generation installation including transmission facilities is
estimated for each alternate site. This allows a more complete economic
analysis to be made before choosing the site.

The generating unit additions selected by the above process for GPC are shown
on Table 1.2-8. The unit additions for The Southern Company system are shown
on Table 1.2-9. The generating capabilities and reserves shown on all tables
and illustrations are based upon these unit addition schedules. Unit additions
for which final decisions have not been made are shown as " unlocated".
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(~ TABLE 1.2-18

GENERATOR FORCED OUTAGE RATES
USED IN GENERATION EXPANSION PLANS

FOR SOUTHERN COMPANY SYSTEM

Size of Forced Outage Rate
Unit By Service Years
MW 1st Yr. 2nd Yr. Mature

0-100 (fossil) .015

101-300 (fossil) .039

301-370 (fossil) .044

520 (fossil) .1375 .0825 .055

730 (fossil) .185 .111 .074 e
,

760 Nuc (Hatch) .1775 .1065 .071

810 Nuc (Farley) .1825 .1095 .073

910 (fossil) .2075 .1245 .083

1100 (fossil) .235 .141 094

1100 Nuc. .215 .129 .086

Comb. Turb. .06

Hyd ro. .007

|

O
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O TABLE 1.2-18
,

GENERATOR FORCED OUTAGE RATES
USED IN GENERATION EXPANSION PLANS

FOR SOUTHERN COMPANY SYSTEM
i

Size of Forced Outage Rate
Unit By Service Years

1G7 1st Yr. 2nd Yr. Mature

0-100 (fossil) .015

101-300 (fossil) .039

301-370 (fossil) .044
!
'

520 (fossil) .1375 .0825 .055

730 (fossil) .185 .111 .074

760 Nuc (Hatch) .1775 .1065 .071

810 Nuc (Farley) .1825 .1095 .073
,

910 (fossil) .2075 .1245 .083

1100 (fossil) .235 .141 094
i

1100 Nuc. .215 .129 .086
,

,

Comb. Turb. .06
,

Hydro. .007
8

,

,
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1.2.4 SYSTEM DEMAND AND RESOURCE CAPABILITY COMPARIS0N

The GPC and Southern Company System denand and resource capability with and
without the VNP are given in Tables 1.2-19 through 1.2-22, and this same
information is given graphically in Figures 1.2-10 to 1.2-13.

O
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TABIE 1.2-19

GPC SYSTEM DEMAND AND
RESOURCE CAPABILITY COMPARISON

1973 - 1985

Generating Capability - MW Capability Resources - MW
Peak With Without Net With Without

Year Demand-MW VNP Units VNP Units Purchases-MW VNP Units VNP Units

1973 8,228 7,933 7,933 574 8,507 8,507

1974 9,028 10,332 10,332 575 10,907 10,907g

1975 10,028 11,278 11,278 825 12,103 12,103

1976 11,028 12,188 12,188 1,148 13,336 13,336

1977 12,228 13,422 13,422 1,148 14,570 14,570

1978 13,628 14,639 14,639 1,148 15,787 15,787

1979 15,128 16,360 16,360 1,073 17,433 17,433

1980 16,728 18,670 17,570 1,073 19,743 18,643

1981 18,528 20,847 18,647 1,073 21,920 19,720

1982 20,528 23,957 20,678 1,073 25,030 21,730

q 1983 22,728 26,507 22,107 1,073 27,580 23,180
t;

1984 25,128 28,807 24,407 1,073 29,880 25,480

1985 27,828 31,757 27,357 1,073 32,830 28,430
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TABLE 1.2-20

SOUTHERN COMPANY SYSTEM DEMAND AND
,

RESOURCE CAPABILITY COMPARISON

1973 - 1985

Generating Capability - MW Capability Resources - MW
Peak With Without Net With Without

Year Demand-MW VNP Units VNP Units Purchases-MW VNP Units VNP Units

1973 15,509 16,769 16,769 826 17,595 17,595

1974 16,977 20,018 20,018 797 20,815 20,815
!'

y 1975 18,697 21,771 21,771 1,017 22,788 22,788
0

1976 20,577 23,236 23,236 1,478 24,714 24,714

1977 22,666 25,529 25,529 1,478 27,007 27,007

1978 25,037 28,102 28,102 1,478 29,580 29,580

1979 27,600 31,092 31,092 1,403 32,495 32,495

1980 30,362 34,405 33,305 1,403 35,808 34,708

1981 33,434 38,282 36,082 1,403 39,685 37,485

1982 36,824 42,642 39,342 1,403 44,045 40,745

s 1983 40,545 46,892 42,492 1,403 48,295 43,895
h

1984 44,610 51,742 47,342 1,403 53,145 48,745

1985 49,131 56,992 52,592 1,403 58,395 53,995

. _ . .__ . - -- . _ _ _
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TABIE 1.2-21

GPC SYSTEM RESERVE MARGIN

1973 - 1985

Capability Resources with VNP Capability Resources without VNP
Peak Capability Reserve % Capability Reserve %

Year Demand-MW MW MW Reserve MW MW Reserve

1973 8,228 8,507 279 3.4 8,507 279 3.4

1974 9,028 10,907 1,879 20.8 10,907 1,879 20.8g

1975 10,028 12,103 2,075 20.7 12,103 2,075 20.7

1976 11,028 13,336 2,308 20.9 13,336 2,308 20.9

1977 12,228 14,570 2,342 19.2 14,570 2,342 19.2
i

1978 13,628 15,787 2,159 15.8 15,787 2,159 15.8
;

| 1979 15,128 17,433 2,305 15.2 17,433 2,305 15.2
:

| 1980 16,728 19,743 3,015 18.0 18,643 1,915 11.4

{ 1981 18,528 21,920 3,392 18.3 19,720 1,192 6.4

1982 20,528 25,030 4,502 21.9 21,730 1,202 5.8

! q 1983 22,728 27,580 4,852 21.3 23,180 452 2.0
U
b 1984 25,128 29,880 4,752 18.9 25,480 352 1.4
w

1985 27,828 32,830 5,002 18.0 28,430 602 2.2
,

4
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TNIIE 1.2-22

SOUTHERN COMPANY SYSTEF RESERVE MARGIN

1973 - 1985
:

Capability Resources with VNP Capability Resources without VNP
Peak Capability Reserve % Capability Reserve %

Year Demand-MW MW MW Reserve MW MW Reserve

1973 15,509 17,595 2,086 13.4 17,595 2,086 13.4

1974 16,977 20,815 3,838 22.6 20,815 3,838 22.6

1975 18,697 22,788 4,091 21.9 22,788 4,091 21.94

1976 20,577 24,714 4,137 20.1 24,714 4,137 20.1

1977 22,666 27,007 4,341 19.2 27,007 4,341 19.2

i 1978 25,037 29,580 4,543 18.1 29,580 4,543 18.1

i 1979 27,600 32,495 4,895 17.7 32,495 4,895 17.7

; 1980 30,362 35,808 5,446 17.9 34,708 4,346 14.3

1981 33,434 39,685 6,251 18.7 37,485 4,051 12.1,

1982 36,824 44,045 7,221 19.6 40,745 3,921 10.6

s 1983 40,545 48,295 7,750 19.1 43,895 3,350 8.3
- D,

1984 44,610 53.145 8,535 19.1 48,745 4,135 9.3

1985 49,131 58,395 9,264 18.8 53,995 4,864 9.9

.- . . ,_ -. - - - - --
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1.3 PRIMARY OBJECTIVES OF VNP .-

O '

The primary objective of the VNP is to produce electricity for the use of GPC's
customers. There will be no secondary objective such as process steam, desalination,
etc. [
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! 1.4 CONSEQUENCES OF DELAY~

|

GPC is the principal supplier of electricity to the citizens and to the
business-industrial community of Georgia. Its approximately 1 million
direct customers reside, or operate businesses, in 154 of Georgia's 159
counties. GPC also supplies electricity to 50 municipalities and 39
rural electric corporations which redistribute the electricity to some

| 500,000 customers in the state. Obviously, the impact on the social and
economic structures of the state would be staggering if GPC were unable
to meet its load obligations.

If unable to meet its load obligations, GPC will be forced into a load
shedding program. If it can be anticipated that load will exceed capa-
city, e.g. during extreme hot weather or during a period when several
generating units are off due to forced outage, a manual load shedding

|
' program will be instituted. This will be done by stationing personnel

at strategic substations where segments of load can be dropped in a
planned, pre-determined sequence. Also, certain large industrial
customers will be requested to curtail load on a voluntary basis; such
customers will not be dropped without notice but will be requested to
shut down if it becomes necessary. Once the system is stabilized,
load will be restored manually. In case of an unforeseen emergency, GPC
has an automatic load shedding program utilizing under-frequency relays. j
Load is automatically reduced 30 percent in 3 steps as follows:

(1) 10 percent load dropped when frequency reaches
59.5 cycles per second (cps);

(2) 10 percent more dropped when frequency reaches '

59.2 cps
,

!

(3) 10 percent more dropped when frequency reaches ;

58.8 cps. |

|
|As frequency increases, load is automatically restored.

GPC would be the largest single taxpayer of local impositions in Burke
County, in which the site is located. GPC will contribute an increasingly ;

large portion of the total public revenues of Burke County, and since ;
these impositions are almost completely in the form of ad valorem taxes j ,

(see page 4.2-2), a delay in the construction will postpone the time that
the county can begin to receive these revenues.

GPC and its site contractors will comprise the largest known employer in
Burke County. The general area surrounding the site is principally rural,
and it will benefit greatly from the approximately $75,000,000 annual pay-
roll for the 3,800 site employees during the peak construction period. 1 .

As has already been discussed in Subsection 1.2.3 and shown in Tables
1.2-19 through 1.2-22, GPC and Southern Company reserves will be inadequate

O without the addition of the capacity of VNP. A delay in the VNP project
b would cause significant social and economic impacts to both the GPC and the

Southern Company systems in the form of inadequate reserves and of some
delay in, or loss of, income from the above-mentioned taxes and payroll.

.
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O
2. THE SITE

2.1 LOCATION OF PLANT
i

side of the SavannahTheVNPsiteislocatedonthesouthwesg)approximately23 riverRiver at approximately river mile 151,(
miles upstream from the intersection of the Savannah River and
U.S. Highway 301, as shown on Figure 2.1-1. The site is located
in the eastern sector of Burke County, Georgia, across the river
from Barnwell County, South Carolina. This location is approxi-
mately 15 air miles east-northeast of Waynesboro, Georgia, and 26
air miles south-southeast of Augusta, Georgia.

The site, which is owned by the Georgia Power Company, consists
i of 3177 acres. Figure 2.1-2 characterizes the site environs and

indicates the approximate site boundaries. The general plant
arrangement is shown on Figure 2.1-3. The plant facilities will
occupy approximately 1011 acres of the cite as indicated below:

,

|

Main power block and cooling towers 310 acres
River intake, discharge, and barge facility 9 acres
Transmission right-of-way (on site) 250 acres'-

Roadway 80 acres
Meteorology tower and access road 27 acres
Construction debris basis 88 acres
Construction facilities 247 acres
TOTAL 1011 acres

The centers of the containments for each of the four units are
located closer to the Savannah River than to any on-land property
line. The approximate distances from the nearest bank of the
Savannah River and from the nearest property line to the centers,
the Universal Transverse Mercator Grid coordinates of the centers, (2)
and the longitude and latitude of the centers are given below:

O
2.1-1
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O
Unit Distance Distance Long.-

From River From Onland Lat. UTM
Bank Boundaries Coordinates Coordinates

1 3,600 ft. 5,125 ft. 33 08'30" Zone 17S MG N 3,666,902.8 m
81 45'44" E 428,927.4 m

2 3,850 ft. 5,050 ft. 33 08'30" Zone 17S MG N 3,666,903.6 m
81*45'48" E 428,823.8 m

3 4,550 ft. 5,000 ft. 33 08'31" Zone 17S MG N 3,666,906.5 m
81 45'57" E 428,573.9 m

4 4,850 ft. 5,050 ft. 33 08'31" Zone 17S MG N 3,666,907.7 m
81 46'01" E 41,470.3 m

An existing 350-MW Combution Turbine Plant occupies approximately 24
acres of the 3177-acre site, approximately 4500 feet southeast of -

I

the proposed VNP-1 containment center. The environmental effects
of this plant are discussed in Subsection 2.8.4.

O
,

!

!

REFERENCES

1. Savannah River Below Augusta, Georgia and South Carolina,
Navigation Charts U. S. Army Engineer District, Savannah, Corps '

of Engineers, Savannah, Georgia, 1966.

2. Universal Transverse Mercator Grid Table for Latitudes 0*-80 ,

Department of the Army, TM5-241-14, Washington, D. C. December,
1959.
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2.2 HUMAN ACTIVITIES IN THE ENVIRONS ;
;

L

2.2.1 POPULATION i
t

VNP will be in a sparsely populated region with approxima tely 230 '

permanent residents within a 5-mile radius. There are no towns of

2,000ormorywithin10milesofthesite. According to the 1970
(1,2Census, there are 5 towns of 10,000 or more within 60 miles of

.

the site: Ft. Gordon, Georgia (15,589); Augusta, Georgia (58,864); |
North Augusta, South Carolina (12,883); Aiken, South Carolina
(13,436); and Orangeburg, South Carolina (13,251). Figure 2.2-1
shows these towns and their distances from the site. Towns of
over 20,000 that are within 100 miles of the site and other major

.

'towns in Georgia and South Carolina also are shown on Figure 2.2-1
(the population is based on the 1970 Census) .

There will be no permanent residents on the VNP sito. The nearest
existing occupied house is about 3 air miles southeast of the
center of the VNP-1 containment. The only town within a 10-mile j

radius of the site is Girard, Georgia, 8 air miles south-southwest
of the site, with ) and an estimated 1977populationof299.73J970populationof241(1The " population center", as defined inO 10 CFR 100, is Augusta, Georgia, 26 air miles north-northwest of the
site, with a 197 0 population of 59.864 and a projected 1977 popula-
tion of 81,892.

,

!
The population projections made for the area within a 60-mile radius ;

of the VNP site were based on the 1970 Census data and county popu- ;

lation projections developed by the Geor
Social Sciences Advisory Committee.(3,4)gia and South Carolina

'

This was the latest in-
formation available at the time. The projections were made for the
years 1977, 1987, 1997, and 2017, and they were broken down into ,

16-22 1/2 sectors, each of which is centered on a cardinal compass |

point, e.g. north, north-northeast, northeast, etc. Figures 2.2-2,
,

2.2-3, and 2.2-4 show these population projections out to a distance !
of 60 miles, and Figures 2.2-5 and 2.2-6 show the areas of Georgia !

and South Carolina to which these projections correspond.

Because of the remoteness of the VNP site from heavily populated
areas, there are few human activities within a 5-mile radius of
the VNP site. A survey bg)the Central Savannah River Area PlanningI& Development Commission shows no public or private schools,

}
2.2-1

.
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hospitals, ocmercial plants, sports facilities, residential areas,
dg parks, or recreation areas within the Georgia portion of the 5-mile

radius frm VNP. (The South Carolina part of the area described by
this 5-mile radius falls wholly within the AEC Savannah River Plant
(SRP) site, and the restricted nature of this property excludes any
such land u.se.) The land included in the VNP site would nest likely
have been used for forestry had GPC not obtained it for a plant site.(15)
The site itself is not currently zoned, and it is not expected to be
zoned in the near future. (15) That portion of the site nodified for
construction purposes but not ultimately occupied by the plant will,
after construction, be landscaped with apywpriate vegetation under
the guidance of the Burke County, Georgia, office of the Soil Con-(16)servation Service of the United States Department of Agriculture.
The site property not occupied by the plant itself and not disturbed
by construction will be left as is. Neither state nor local government-
al agencies have any
vicinity of the site.gseg) plans for public park areas in the imediateRecreational facilities within 25 miles
of VNP are given in Table 2.2-1.

2.2.2 SOIOOLS

Most of the information in this subsection and in Subsections 2.2.3,
2.2.4, and 2.2.5 came frm the En/ironmental Report of Allied-Gulf
Nuclear Services for its Barnwell Nuclear Fuel Plant (Barnwell,
South Carolina) . Information obtained fran other sources is noted.

O The school nearest the VNP site is Girard El m entary School in Girard,
Georgia, about 8 air miles south-southwest of the VNP site. This
public school has a student body of just over 300 and a staff of
12. (5) Also nearby is the Cousin Elementary School in Sardis, Georgia,
approximately13airglessoutheastofVNP;ithasabout325 students
and a faculty of 15. The Sardis-Girard-Alexander (SGA) High School,
also in Sardis, has a student body of about 370 and a faculty of 20;
although SGA does not play foo g 1, it does have a gymnasium, which is
the sports facility nearest VNP. With the naaitional scirols in
Waynesboro, the tog enrollment in the Burke County public s:hoolsis just over 5000. There is one private elmentary school in
Waynesboro with 98 students and 9 teachers.

Georgia counties adjacent to Burke County are Screven, Jenkins, and
Richmond. Screven County, to the southeast of Burke County, contains
5 elementary schools, 2 secondary schools, and 1
with a total average daily attendance (ADA) of 3157. ged school,(At present,
the average daily attendance for a school is canputed on a nonthly
basis by suming the number of days each student is present and
dividing this total by the number of school days in the month; these
nonthly figures are then sunrned and averaged at the end of a school
year. ) (7i Jenkins County, to the south of Burke County, has 2
taryschoolsand2secondaryschoolswithatotalADAof2011.Igeen-
Jenkins County also has 1 private school with an enrollment of about

n 280 students and a faculty of 14. In Richnend County, northwestU of Burke County, there are 42 elementary schools and 14 semnanry

2.2-2
12/1/72

)



.-

VNP-ER, ,

O. Table 2.2-1

RECREATIONAL FACILITIES WITHIN 25 MILES OF VNP(15,18)

5f3TE COUNTY FACILITY

Ceorgia Burke Exchange Club Fairgrounds, Waynesboro
Jones Lake, Waynesboro
Davis Road Park, Waynesboro
3 neighborhood parks, Waynesboro
Andress Field, Waynesboro e

Waynesboro Country Club
Fulcher Plantation
Millers Mill Pond

Savannah River Boat Club
Windy Hill Ranch
D.A.Y. Hunting Club
Di-Sorre Plantation
Scotts Lake
Cakes Lake
Saxtons Lake
Boyds Pond
Boll Weevil Plantation
Timmermans Pond
Bert Maxwell YMCA Camp

Jenkins Central of Georgia Park, Millen
Magnolia Country Club
Lincoln Park, Millen
Magnolia Springs State Park
Millen National Fish Hatchery

Screven Burton Ferry Boat Landing
Georgia Welcome Station

Richmond Camp Lenwood Hayne
Richmond County Boat Ramp
Richmond County 4H Camp
Goshen Plantation Golf Course
New Savannah Bluff Lock and Dam
Richmond Factory Pond

South Carolina Allendale Johnson's Landing
Martin-Millett Community Center, Millett
Willingham Plantation

;

i

O
2.2-2a
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schools with an ADA of approximately 33,000.(6) There are also 7

'

private schools with a total enrollment of about 2500 and a total ;

of about 130 teachers. Schools of higher education in Richmond |County include: the Augusta Area Technical School, with an average :

quarterly attendance of 1350 during the day and 3000 at night; |
Augusta College, enrollment 2877; Paine College, 800; and the Medical
College of Georgia, 1100. South Carolina counties adjacent to Burke- !

County are Aiken, Allendale and Barnwell. In Aiken County there are !

55 public schools with an ADA of 23,000, and 7 private schools with ;
an ADA of 1236. Barnwell County contains 12 public schools, ADA 4650, i

and a private school, Jefferson Davis Academy, 174. In Allendale !
County, there are 7 public schools, ADA 2778, and a private school,. i

Allendale Academy, 68. Other schools in the area include the Aiken and
:

Allendale branches of the University of South Carolina. ;

i

!2.2.3 FARMING AND DAIRIES '

i

Farming and dairying are major incme producing activities in Burke County. t

Within a 5-mile radius of the VNP site, approximately 30 percent -

of the land is farmed, with the rest being wooded. Cash crops i
in the area include soybeans, corn, cotton, peanuts, and planted j
slash pine. (5) Specific data on agricultural production may be ifound in Appendix B of this report. !

W ere are no dairies within a 5-mile radius of the VNP site.( } %e
dairies nearest the site are: (1) Wardlaw Dairy, approximately 6 air ;

miles south-southwest; (2) Mallard Dairy, approximately 6 air miles !
southeast; and (3) S.E. Dixon Dairy, approximately 12 air miles south-
east. See Figure 2.2-7 for the locations of these dairies relative
to the VNP site. Al Y '

about100cowseach.{5fStatistics empiled on milk marketing :

under Federal Order No. 7 show that the 1971 daily average delivery i

per producer in Burke County was 2731.5 pounds of milk. (19) !
,

Beoords of the American Dairy Association of Georgia show that
there are no milk p ssing plants in Burke, Jenkins, Screven,
or Richmond counties. 9) A Borden Cmpany ice cream manufacturing

,

plant is in Augusta. The American Dairy Association of South Carolina ;
reports that milk processing facilities in Allendale, Barnwell, and !
Aiken counties include Keys Dhiry, on U.S. Highway 78 near Glover- i

ville, Haskell's Dairy, on South Carolina Highway 126.near Augusta, '

and H 's Dairy, on South Carolina Highway 778, 5 miles fra iLangley. .I
!

!

:

2.2.4 INDUSTRIAL AcrIVITY
;

Burke County is not heavily industrialized. It contains four ocm-
O eeretive1r 1eree e="cect=ri=9 e1e=te: xe11er =a==trie 1==i===

chairs, s ployment 519; Samson's Manufacturing, garments and drapes ;
.

234; Burke Manufacturing, garments and drapes,170; and i

i

2.2-3
12/1/72
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O Perfection Division, Hupp Corporation, air conditioning equipment,
160. In Screven County, White Stag, women's sportswear, employs 300;
Empire Lumber, 60; Mobley Lumber, 46; and King Finishing, finished cloth,
175. In Jenkins County, there are 11 manufacturers employing 753 persons.
The larger plants include: Coopers, Inc., underwear and knit shirts, 265;
Thomson Co., slacks, 200; and Brigader Industries, mobile homes, 88. The
metropolitan area of Richmond and Aiken counties contains the largest
number of plants within 50 miles of the VNP site, 137 plants employing
29,000. These plants manufacture a wide range of products. Some of the
larger facilities are: Graniteville Co., cotton textiles, employing 5700;
Owens-Corning, fiberglass, 1200; Clearwater Finishing, textile, 1100;
Babcock & Wilcox, clay refractories, 880; Murray Division of Beatrice
Foods, bakery products, 860; Continental Can Co. , paper products, 718;
Kimberly-Clark, paper, 580; and Proctor and Gamble, detergents, 241.
Other large manufacturing plants in South Carolina within the environs
of the VNP site are: Davan Manufacturing division of Allendale Kayser
Tower, ladies loungewear, 350; J. P. Stevens & Co. , wool processing,180;
and Westport Industries, synthetic carpet yarns,125; all these are in
Allendale County. Among the larger plants in Barnwell County are:
Barnwell Mills division of Deering Milliken, finished fabrics, 700; E.T.
Barwick Industries, synthetic carpet yarn, 300; Shuron Continental divi-
sion of Textron, Inc., ophthalmic lenses, 450; and Blackville Manufactu-
ring, skirts and dresses, 206.

( There are 3 nuclear facilities in the VNP area. They are discussed more
\ completely in Section 2.8. The Savannah River Plant, which occupies land

in both Aiken and Barnwell counties, employs about 5000 people. Allied-
Gulf's Barnwell Nuclear Fuel Plant (BNFP) in Barnwell County has about
100 permanent employees, and Chem-Nuclear Services, adjacent to BNFP,
has 7. The locations of these facilities relative to the VNP site are
shown on Figure 2.2-8.

2.2.5 HOSPITALS

Burke County contains the following medical care facilities: Burke
County Hospital, 52 beds (57 in an emergency), 60 percent occupancy-

+Pines Intermediate Care Home, 29 beds, 100 percent occupancy; Andress
Nursing Home, 100 beds, 40 percent occupancy (expected to rise soon);
Keysville Convalescent and Nursing Home, 85 beds, 100 percent occupancy. 1

tThe first 3 of these facilities are in Waynesboro, Georgia, approximately
15 air miles west-soutwest of the VNP site. The fourth facility is located I |
in Keysville, Georgia, approximately 28 air miles west-northwest of the
site. The Thompson Hospital, Inc., a facility for alcoholics, is also
located in Waynesboro, but there is no information on capacity or occu- '

pancy rate available from either the hospital or Georgia governmental
agencies. In Screven County, there are the Screven County Hospital and
the Sylview Nursing Home, both in Sylvania. In Jenkins County, there is
a 30-bed hospital in the city of Millen. In South Carolina, there is a

general hospital at Fairfax in Allendale County, a general hospital at |

g Barnwell in Barnwell County, and a general hospital at Aiken in Aiken
( County. Barnwell County nursing homes include Pine Haven in Blackville,

2.2-4
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- Williston in Williston, and Barnwell County in Barnwell. A nursing W e
is in Allendale County, in Fairfax at the Allendale County Hospital.
Nursing homes in Aiken County are Aiken Nursing Home in Ailen c.rd Anre
Maria Medical Care Nursing in North Augusta. The largest aggregaticn
of medical facilities is in Richmond County. These include Regents
Hospital, Saint Joseph's Hospital, Gracewood Hospital, ard Talmadge
Memorial Hospital. Nursing facilities in the county include Leir ,
Circle Drive, Andress, White's Bayville, Beverly Menor, Jennings Mor,
and Blair House nursing homes, and the Veterans Adc.inistration's Nursing
and Intermediate Care Home.

2.2.6 WATER USE

The Savannah River is used for such recreational purposes as water
skiing and fishing. No industrial or agricultural use of the river
water below the VNP site is known that would be affected by operation
of the plant, and only 2 public water systems utilize water from the
ri ve r. Savannah, Georgia, approximately 151 river miles (II) downstream
supplements its domestic well water supply from the river, and the
Beaufort-Jasper (South Carolina) Wat uthority takes water at a
point approximately 103 river miles I downstream from the VNP
for sanitary water for most of Beaufort County, South Carolina.
Water sources within 5 miles of VNP include the Savannah River, Beaver
Dam Creek, Daniels Branch, Toblers Creek, Sweet Water Creek, and
numerous wells. At pre , all water needs in the area are supplied through
ground water sources. The only discharges of any significance to
the Savannah River in the vicinity of VNP are those from SRP. These
discharges enter the river primarily through Upper Three Runs Creek,
Lower Three Runs Creek, Four Mile Creek, and Steel Creek, all of which
flow through SRP property. When BNFP becomes operational, it will
discharge to Lower Three Runs Creek, also. There is commercial river
traffic on the Savannah River in the VNP site region, composed primarily
of tug-drawn barges moving between Savannah and Augusta. Legislation
passed in 1950 requires that the navigation channel of the Savannah be
maintained at a depth of 9 feet by the U.S. Army Corps of Engineers. Total
amounts of cargo (in short tons) moved past the site in recent years are
as follows: 1966, 57,351 tons; 1967, 95,956 tons; 1968, 88 951 tons;
1969,109,423 tons; 1970,135,574 tons;1971, 66,446 tons. (i3) Tonnage
data for 1972 are not yet available. The types and amounts of cargo
shipped in 1971 are shown below. (13) In a speech to Augusta, Georgia,
area businessmen, Col. Howard L. Strohecker, District Engineer, Savannah I
District, U. S. Army Corps of Engineers, noted the sharp tonnage decrease
from 1970 to 1971 and speculated that this decrease might be largely due
to competitively low railroad freight rates. (14) Barge owners in the
Augusta area have complained that the navigation channel is not being
maintained properly and that this prevents them from putting enough cargo
on their barges to cover their costs.

|
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U,m
i

CATGO stunw NOG 7fS

1971 (SHORT ' IONS)

Iogs 15,225
Basic chemicals and products 20,131

nil @6cas chstical fertilizers 18,000
Phosphatic chanical fertilizers 1,963
Structural clay products 1,279
Miscellaneous non-rnetallic mineral products 8,808
Machinery, except electrical 400
Motor vehicles, parts, and equignent 90

cm modities 550

'IOTAL 66,446

2.2.7 TIENSPORIATION

The nearest airport with scheduled passenger service is Bush Field i
'

near Augusta, Georgia, about 17 air miles north-northwest of VNP.
There are other small municipal airfields in the area that are not
used for scheduled service, the nearest being the Burke County
Airport, about 16 air miles west-southwest of the site. The highway
nearest VNP on which there is truck traffic is Georgia State Highway 23,
about 5 air miles south-southwest. The nearest camercial railroad,
a Central of Georgia line, passes about 12 air miles west of the site.
There will also be a connecting rail spur built by GPC for transportation
of materials and equipnent to VNP (see Section 4.2) . Figures 2.2-7 and
2.2-8 show U. S. highways, main state highways, and railraods within a
30-mile radius of VNP.

.
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2.3 HISTORIC SIGNIFICANCE

The VNP site itself is of no known historical significance, and there is no
place of known historical significance within a 5-mile radius of the site
on the Georgia side of the Savannah River.(1) On the South Carolina side,
the 5-mile radius falls entirely within the Savannah River Plant reservation.
Although little is known about this top-security area, it is generally believ-
ed that there is no place of known historical significance here, either; even
if there were, such place would not be accessible to the general public.

Shell Bluff Landing and the Waynesboro, Georgia, Historical Museum are the
nearest historical sites recognized by the Georgia Historical Commission.(1)
Shell Bluf f Landing was important during the era of steamboat river traffic,
and it was fortified during the War Between the States.(2) Shell Bluff Land-
ing is also the site of the original grave of Dr. Lyman Hall, one of the
Georgia signers of the Declaration of Independence; his body was later
reinterred in Augusta. The Waynesboro Historical Museum, which commemo-
rates the early history of Burke County, is located in the Munnerlyn House,
a restored pre-Revolutionary War structure. The National Register of
Historic Places, corrected through the December 5, 1972, Federal Register,
lists 6 historical sites in the nearby area: (1) the Birdsville Plantation,
west of Millen, Georgia; (2) The Mackay House in Augusta, Georgia; (3) the

() Augusta Canal; (4) the shell mounds of'Stallings Island, 8 air miles north-
west of Augusta, in the Savannah River; (5) the Lawton Mounds, south of
Johnston's Landing in Allendale County, South Carolina; (6) the Red Bluff
Flint Quarries, southwest of Allendale, South Carolina. Of the mentioned
sites, the one closest to VNP is Shell Bluff Landing, approximately 7 air '

miles north-northwest. Since none of these sites is on or near the VNP
site, they will not be adversely affected by the construction or operation
of VNP.

The Shell Bluff Landing area is also of some archaeological significance.
Shell Bluff Landing takes its name from a large bed of fossils of the giant
oyster Crassostrea gigantissima located there. It is thought that this

bed was formed during the Eocene Age while the coastal plain of Georgia was
submerged in the Atlantic Ocean.(2/ Between the town of Shell Bluff and
Boggy Gut Creek, there is the site of an Indian village,(1) which is

An arrowhead esti-approximately 7-1/2 air miles north-northwest of VNP.
mated to be 4,000 years old has been found at this site.(3) Since neither 1

of these sites is on or near the VNP site, neither one will be adversely
affected by the construction or operation of VNP. At the request of GPC,
an archaeological survey of the VNP site was completed under the direction 2
of the Georgia State Archaeologist and the Georgia Historical Commission and

,

submitted to the U.S. Atomic Energy Commission on August 15, 1973. The State

Archaeologist recommended that some excavations be performed in the area of a
cabin formerly owned by a Dr. Brown. These excavations were performed in 3
December 1973, and a report on the findings from these excavations has'

[''%
recently been submitted to the U.S. A.E.C. In light of this report, the

NI State Archaeologist stated that he feels that GPC has fulfilled its

2.3-1
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obligations regarding the archaeological resources of the VNP site.(5) Any ||3
further excavation or exploration will be done at the recommendation of,

1and coordinated with, Mrs. Mary G. Jewett, Director of the Georgia Historical
Commission.(4)

Final locations of the rights-of-way for the VNP transmission lines have
not yet been selected. Information on the general locations of these
routes may be found in Sections 3.2 and 5.4. In the final selection

process, the Georgia Historical Commission will determine whether or not
the actual rights-of-way will disturb any structure or site of historical
or archaeological significance.

(O
LJ
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2.4 GEOLOGY AND SEISMOLOGY

2.4.1 GEOLOGY

The topography of the VNP site consists of low rolling hills
with elevations ranging from 200 feet to 280 feet in the

t

immediately site vicinity. All atreams and creeks in the
area drain naturally into the Savannah River.

,

The site lies in the Georgia Coastal Plain, about 25 miles '

east of the Piedmont Province (Figure 2.4-1) . Geologic forma-
tions at the site are consolidated but uncemented sediments
ranging in age from Cretaceous to Quaternary (Recent), which
were deposited on an eroded surf ace of the Triassic through
Precambrian (?) basement complex rocks. The site is loc ated
above a Triassic basin as are the Savannah River Plant and the
Barnwell Nuclear Fuel Plant (BNFP) across the river. At
this point the basin is approximately 950 feet below ground
surface, approximately 30 miles in length, 6 miles wide, and ;
trending northeast. It is presumed to be bounded on the north- [
west and southeast by normal faults, with minor transverse

(} faulting also expected to be present.

It is the general opinion of geologic consultants that the
Triassic basin faults are inactive and have been for nearly
200 million years. Data from recent investigation indicate
no faulting of the sediments above the Triassic basin complex,
and there is no indication of fault problems within the site
or the surrounding area.

Recent drilling at the site and across the river on the AEC's
Savannah River Project property established correlation of the
Georgia-South Carolina geologic formations. The correlation
was established by means of Oligocene, Eocene, and Cretanceous
formations with excellent agreement found in several lithologic
units. This interstate correlation of fonmations refutes the
possibility of a Post-Cretaceous " Savannah River" fault (Figure
2.4-2).

At the plant site, the geologic formations have been previously
mapped as the Eocene Barnwell and McBean Formations and are
underlain by the Cretaceous Ellenton and Tuscaloosa sediments.
Microfossil work performed during this investigation indicates

O
2.4-1
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O
an Oligocene age for the upper sands, clays, and marl, so the
"Barnwell" and "McBean" names will not be further used in this '

discussion. The upper unit is a red-brown, yellow and buff,
fine to coarse-grained, massive to cross-bedded sand and sandy !

clay. This material lies on the surface over much of the site
area (Figure 2.4-3) . The second unit is yellow-brown to green,
fine to coarse-grained glauconitie quartz sand, interbedded with
green, red, yellow and tan clay, sandy clay marl limestone.
This unit contains the shell zone and the " bearing horizon", i

both of which are discussed further below. The Cretaceous (?)
sediments are mainly very dense, dark-gray to black, micaceous
sands and clays (Table 2.4-1) .

.

There are surface depressions in the site area which have been
investigated and have been found to be caused by leaching of
permeable calcareous materials from a sand and shell zone over-
lying the bearing horizon. They form from a gradual subsidence !

rather than sudden collapse, as in the case of sink holes, due
to the generally dispersed nature of the material being leached.

'
The " bearing horizon" is a 60-70 foot thick, unjointed, hard

() clay marl with limestone nodules, which forms an aquiclude {
throughout the site area. Although it is highly calcareous,
its very low permeability has prevented leaching from taking ;

place. The solutioning of the near surface calcareous sands ;

and shell beds is a very slow but continuing process which
should offer no significant problems within the. life of the !

plant. All class I and heavy structures will be founded on
the bearing horizon or on controlled fill founded on the bear- |
ing horizon and will not be affected by the continued but slow
leaching in the upper bed.

,

,

O
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Table 2.4-1
.

STRATIGRAPHIC UNITS IN THE VICINTY OF THE ALVIN W. V0GTLE NUCLEAR PLANT SITEa
;

I

i

'System Series Formation Description

Qua te rna ry Recent Recent Alluvial fill and terrace deposits in stream ,

to to Alluvium valleys, consisting of tans to gray sand, *

Tertiary Pleistocene clay, silt, and gravel. t

i
,

Miocene 11awthorn Tan, red, and purple sandy clay, interbed-
Formation ded lenses of gravel, and numerous elastic

dikes.

Tertiary
Jackson Barnwell Red, brown, yellow, and buff f'ne to coarse

Age formation massive to cross-bedded sand and sandy clay.

Eocene

Claiborne McBean Yellow-brown to green, fine to coarse glau-
Age Formation conitic quartz sand, interbedded with greer,

red, yellow, and tan clay, sandy marl or
limestone, and lenses of siliceous lime- i

stone

Believed Upper Ellenton Dark-gray to black sandy lignitic micaceous
to be Formation clay containing disseminated crystals of

Cretaceous gypsum. Medium to dark-gray coarse sand
and white kaolin.

Cretaceous Upper Tuscaloosa Tan, buf f, red, and white cross-bedded mica-
Formation ceous quartzite and arkosic sand and gravel,

interbedded with red, brown, and purple
clay and white kaolin.

Triassic Upper Newark Gray, dark-brown and brick-red sandstone,
Group siltstone, graywacke and claystone with

included sections of fanglomerate or conglo- ;

merate. |

Paleozoic Basement Rock Granite, gneiss, chlorite-hornblende, and
|and of the chlorite-tremolite schist, slate, and

Precambrian Carolina Slate volcanic rocks.
Belt and

Charlotte Belt }

s

* After Siple in USGS Water Supply Paper 1841. 2.4-3
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O 2.4.2 SEISMOLOGY
,

!

Except for the area around' Charleston, South Carolina, earth- i

quakes in southeastern United States are characterized by low
magnitudes and intensities although of moderate frequency.
This is shown on Figure 2.4-4, Seismic Risk Map of the United !
States.

,

I
Historical records of eatthquakes in eastern United States start j
as far back as 1663, when an earthquake was felt mainly in the !

northeastern United States and in Canada. Any similar occurr-
ence affecting the southeastern coastal colonies would have al- !
so inspired written records and descriptions, but none exist.

One of the first recorded shocks in the Georgia area resulted {
from the New Madrid (Missouri) earthquake of 1811. Many Georgia !

residents commented on this shock and, from such descriptions ,

as "... a few bricks shaken off some chimneys", the intensity i

of the shock can be estimated. This descriptions, would indic- [
ate an intensity of VI (Modified Mercalli Scale of 1931) and
was typical of the stronger shaking experienced over much ofO ;

Georgia from this quake. !

:

Table 2.4-2 lists earthquakes with sufficiently high inten- )
sities to be of interest in this report (intensities of V (fe4) |
or higher within 200 miles of the site). As seen from Figure !
2.4-5, no earthquakes of an intensity higher than VI (M3) have *

been recorded within a 100-mile radius of the site, i
+

The earthquake causing the highest intensity of shaking felt
. |

at the site occurred on August 31, 1886, near Charleston, South !

Carolina. At its epicenter, approximately 104 miles from the
site, it had an intensity of X (MM). Witnesses in the area ;

described the shock. Locations, distance, from the site, and '

typical descriptions are:

!
Ellenton (3 miles): "Not much damage".

|

1

Jackson Station (9 miles): Extremely violent and |
alarming". (No damage was reported here.) '

i
Hephzibah (21 miles) : " Ceiling cracked and bricks I

fell from chimneys". i() '

,
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Bath (23 miles): " Extremely violent shock, produc-
ing general consternation and alarm; houses swayed,
walls cracked, chimneys broken, clocks stopped".

Such reports suggest an intensity of VI 004) or a low
VII 004) (see Figures 2.4-6 and 2.4-7) .

Using a low to moderate intensity of VII (MM) at the site as a
guide, an ope rating basis earthquake (OBE) value of 12 g ac~ce-
1eration was obtained from the Hershberger Curve. For the Safe
Shutdown Earthquake a SSE value of .20 g acceleration has been
recommended. These values are identical to those used for
BNFP.

In summary, the site area has not been subject to high seismic
activity since deposition of Upper Cretaceous sediments. Shocks
may be felt at the site from distance sources, but the intensity
is expected to be no more than VI (MM) (see Figure 2.4-8) .

&
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() 2.5 HYDROLOGY '

2.5.1 FLOW OF SURFACE WATER

The VNP site is bordered on the east side by the Savannah River
and on the south side by Beaverdam Creek. The AEC Savannah
River Plant (SRP) is located directly across the Savannah River
from the VNP site. There are 6 major creeks on the SRP property
that flow into the Savannah River. Three of these creeks flow
from Four Mile Branch:

(1) The uppermost of these, Upper Four Mile Creek,
enters the Savannah River at river mile 152.2. ,

(2) The middle of these, Middle Four Mile Creek,
enters the Savannah River at river mile 150.4.

(3) The lower of these, Lower Four Mile Creek,
enters the Savannah River at river mile 147.8.

Upper Three Runs Creek enters the Savannah River upstream from
the VNP site, at river mile 157.3. Pen and Steel Creek and Lower
Three Runs Creek enter the Savannah River downstream from the VNP

(} site at river mile 141.2 and river mile 129.1, respectively. The
location of these creeks is shown in Figure 2.5-1.

The United States Geological Survey (USGS) maintains monitoring
stations on the Savannah River. The nearest upstream station to
the VNP site is at Augusta, Georgia (river mile 2001 and the near-
est downstream station to the VNP site is at Burtons Ferry Bridge
(river mile 118) . Data from both of these stations were utilized
in determining the characteristics of the Savannah River. Except
for periodic grab sampling, the USGS monitoring program at Burtons
Ferry Bridge was discontinued at the end of September 1970. (1)

The Savannah River Basin is shown in Figure 2.5-2. The Savannah
River flow data recorded at Burtons Ferry Bridge from January 1960,
through September 1970, are shown in Table 2.5-1. Figure 2.5-3
is a graph of the monthly maximum and minimum flows for the same
time period.

The Savannah River at the VNP site is normally about 340 feet wide
at elevation 80 feet (MSL) and 13 feet deep, with an average ve-
locity of 2 mph. The river flows along the toe of the bluff at ,

the west side of the flood plain. The flood plain is about 7000
feet wide, with an average elevation of 85 feet (MSL) . (2)

2.5-1

. _ _ _ _ _ _ _ _ _ _ _ _ _ _
-- a



VNP-ER

O River elevation and velocity are plotted as a function of flow in Figure
2.5-3a. Figure 2.5-3b shows a river cross-section near the river intake. 1

For the low flow of 5800 cfs, the top width is 345 feet, and the average
velocity is 1.53 fps.

O

O
2.5-la
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TABLE 2.5-1

SAVANNAH RIVER FLOW (cfs) AT BURTONS FERRY BRIDGE

(22.5 river miles downstream from VNP)

YEAR 1960 1961 1962 1963

MONTH MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEMi

JAN 19200 10400 15610 8930 6160 7255 26800 8650 18760 18000 6700 10630 |
i

FEB 36400 20800 32440 18400 6640 9672 21700 7300 11860 16400 7730 11E 9 i

MAR 35700 12100 24520 26200 7510 16130 24600 10800 17820 28600 7950 17980 !
,

APR 35700 14200 23490 32400 10700 24200 22100 13200 18270 23700 7000 10670

MAY 17600 7040 11250 22000 7200 10900 16000 6840 9399 22400 6640 15480

,N JUNE 9370 6540 7593 12200 6500 7414 14400 7040 9320 17100 6350 10130 t

b JULY 10000 6540 7535 16400 6800 10650 7140 6350 6808 19200 6940 13260

i AUG 11100 6640 8249 14800 7100 8817 7640 6350 6866 12400 6600 8787

SEPT 8710 6440 7261 16900 6400 9717 9040 6350 6834 9780 7510 8462

OCT 10100 6350 7' 53 6900 5700 6181 8600 6260 6812 11700 6900 76954

NOV 6160 7040 6478 7200 6200 6540 8410 6260 7032 8770 7200 7566

DEC 7840 6060 6685 23700 6300 13440 8060 7000 7215 15000 7400 10890

':p

1 -

x
.~
N

2

, --- - -. - - - . . . -_ _ - - - . . . . . _ - _ - _ - _ - _ _ _ _ . _ _ . _ __
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TABLE 2.5-1 (cont.)
(1)

SAVANNAII RIVER FLOW (cfs) AT BURTONS FERRY BRIDGE

(22.5 river miles downstream from VNP)

YEAR 1964 1965 1966 1967

MONTil MAX MIN MEAN "AX MIN MEAN MAX MIN MEAN MAX MIN MEAN

JAN 24600 8410 17850 29400 11800 21180 14600 7580 10130 12200 8020 10460

FEB 23200 17800 20040 17500 9450 12770 23200 8610 13290 12800 7700 9752

na MAR 40600 19600 27080 30200 12500 19010 37000 12900 30180 16700 8090 112302

6
hy APR 71700 17900 46240 32700 10000 21870 11800 8640 9741 12000 6880 8155

MAY 46200 8030 29980 17100 8140 11770 15500 9570 12860 14000 6780 8282

JUNE 9920 7400 8418 22300 7760 13640 14400 7740 11020 22000 7410 15960

JULY 20200 7840 11140 14300 7950 9797 9460 7380 8041 15900 7940 10530

AUG 21200 8050 13310 13400 7750 10580 8850 7320 7988 15500 7480 9667

SEPT 34400 9040 20010 10300 7600 8836 8840 7110 7777 17000 7160 10580

OCT 25800 10100 20150 10200 7390 8121 7950 7140 7530 7810 6950 7252

NOV 21500 11100 14200 8750 7450 7934 7810 7240 7543 11800 7070 8632
,,

?j DEC 29400 11800 21180 8790 7470 7940 9950 7460 7920 21400 11100 16320

--

Mb

:'

3
. - _ _ . .. . . . - - . . - . _ _ _ _ - - - . . - - - - _ - - - - . - . - - .
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TABLE 2.5-1 (cont.)
(1)

SAVANNAll RIVER FLOW (cfs) AT BURTONS FERRY BRIDGE

(22.5 river miles downstream from VNP)

YEAR 1968 1969 1970

B'ONTH MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN

JAN 26500 18800 22200 18700 7250 10500 11100 7260 7954

FEB 19000 7550 10070 21100 10200 17050 10100 7260 8308

h MAR 11500 7610 8643 17900 8060 12710 16900 7190 9695

APR 10500 7390 8535 36900 7960 18970 17900 7390 10070

MAY 10200 7320 8479 32400 9040 17910 8880 7000 7660

!. JUNE 17800 7340 10500 11000 7280 8366 7990 6890 7457

JULY 9830 7240 8075 9960 6930 7751 9230 7180 7685

AUG 10500 7240 8093 10200 6900 7910 8510 7360 7794

SEPT 7970 6970 7524 10100 7150 8092 7530 6840 7268

OCT 8380 7040 7459 8730 6710 7342

NOV 9190 7040 7937 8390 6850 7434
$
E2 DEC 8650 7390 7870 10100 6860 7864
P
_

.
- >

AD q

b

c
|U
k
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(3
The temperature data collected in the mouths of Upper Four Mile
Creek and Middle Four Mile Creek show temperature levels approxi-
mately 100 C higher than those observed on the Savannah River. Other
tributaries of the Savannah River do not show this temperature increase.
The plots of the Upper Four Mile Creek, Middle Four Mile Creek, Beaverdam
Creek, and Lower Three Runs Creek temperature data are shown in Figures
2.5-9, 2.5-10, 2.5-11 and 2.5-12, respectively. The high Savannah River
flows in January and February,1972, caused river water to back up into
the mouth of the creeks, and this altered the temperatures.

2.5.3 CHEMISTRY OF SURFACE WATER

Plets of dissolved oxygen data collected on the Savannah River at river
mi'es 158,151.8,141, and 129 are included in Figures 2.5-5, 2.5-6,
2.5-7, and 2.5-8, respectively.

The weekly dissolved oxygen survey by GPC shows a decreasing trend in
the Savannah River dissolved oxygen concentrations from river mile 158
to river mile 129.

Tables 2.5-3 and 2.5-4 contain summaries of chemical data collected from
the Savannah River by GPC and USGS, respectively. The data in Table 2.5-3
were collected by GPC between river miles 150 and 158 from June 29, 1971,
to February 3, 1972. The data in Table 2.5-4 were collected at Augusta,
Georgia,between October,1969, and September,1970. The data in Table
2.5-3 were chosen as the reference data and are used in Chapter 3 (seet

'

Table 3.7-1). Table 2.5-5 contains chemical data collected from Beaverdam I
Creek. The data in these tables were determined in accordance with
Standard Methods for the Examination of Water and Wastewater (7), and any
discrepancies conform to the limits prescribed therein.

The Academy of Natural Sciences of Philadelphia, under contract with E.I.
du Pont de Nemours and Company (primary contractors for operations at
SRP), has been studying the Savannah River jn the vicinity of the VNP
site since 1951. In their summary report,16) the Academy states that the
chemicals often associated with organic enrichment show a general trend of
increase from 1951 to 1968. The Academy also states that the Savannah
River near the VNP site has shown a decrease in dissolved oxygen and an
increase in chlorides since 1960.

*

D 2.5-5
Amend. 1 4/27/73
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Table 2.5-3

SAVANNAH RIVER
WATER QUALITY ANALYSIS

By GPC

Parameters Maximum Minimum Average Number of Samples

Silica 9.4 5.8 7.5 10

Iron 0.48 0.12 0.3 11

Manganese 0.0 0.0 0.0 11

Calcium 9.6 4.0 6.5 12

Magnesium 5.8 0.5 3.5 11

Sodium 9.8 4.2 7.3 11

Potassium 2.7 1.1 1.9 11

Carbonates 0.0 0.0 0.0 10

Bicarbonates 36.6 22.0 28.8 10

Sulfate 18.8 2.1 7.3 11

Chloride 17.0 0.0 4.8 12

Flouride 0.67 0.0 0.08 11

.41trate 0.48 0.0 0.28 10

[''} Phosphate 0.22 0.0 0.09 11

(, / Total Dissolved Solids 76.3 41.8 59.9 12

Total Hardness as CACO 3 38.0 20.0 30.-8 12

Alkalinity as CACO 3
Phenolphthalein 0.0 0.0 0.0 11

Total 30.0 18.0 23.2 11

pH, electrometric 7.4 6.4 6.8 12

Conductivity, Micrombos 71.0 55.0 62.6 10

Free CO, 12.0 2.0 7.8 10

Turbidity, JIU 42.0 4.25 21.77 12

Color, Color Units 60.0 10.0 31.4 12

Ammonia 0.56 0 0.21 5 |[ ]

NOTES:

1. Samples collected from 6/29/71 to 2/3/72.
2. All values are expressed as parts per million except as noted.

2.5-6
Amend. 1 4/27/73
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TABLE 2.5-4,-

( SAVANNAH RIVER'
Water Quality Analysis

By USGS

Parameters flaxinum flinimum Average Number of Samples

Discharge (cfs) 8530 6130 7056 9
Specific Conductance (Micrombos) 61.0 51.0 55.2 9 ,

Color (PCU) 40.0 10.0 23.3 9
Turbidity (JTU) 14.0 6.0 10.0 9 >

Silica (ng/1) 12.0 7.6 10.2 7
Calcium (mg/1) 3.4 2.7 3.0 9
tiagnesium (mg/1) 1.4 1.1 1.2 9
Sodium (mg/1) 5.6 4.1 4.9 9
Potassium (mg/1) 1.5 .8 1.3 9
Sulfate (mg/1) 6.0 3.0 4.8 9
Chloride (mg/1) 4.4 2.5 3.1 9
Phosphate (mg/1) 1.0 .05 .23 9
Alkalinity (mg/1) 21 16 18.3 9
Hardness (mg/l) 14 10 12.3 9
Dissolved solids (mg/1) 56 24 37.8 8
Total Iron (mg/1) 0.750 0.100 0.366 9 51

i Bio-chem. 02 demand (mg/1) 2.8 .70 1.2 9

Fecal coliform (MPil) 230,000 4,300 83,144 9
*

p Suspended solids (mg/1) 19 1 7.2 9

(_) Nitrate (mg/1) 42 .14 .22 8
Total fianganese (mg/1) 0.070 0.050 0.052 9 51
Sodium (mg/1) 5.6 4.0 4.9 9
pH 7.2 6.4 6.7 8
Temperature (Deg C) 21 6 14.7 9
DissolvedOxygen(mg/1) 13.0 7.6 9.8 9
Ammonia flitrogen (mg/1) .4 .1 .25 4

.

Note: 1. Samples collected from October 1969 to September 1970'

at Augusta, Georgia.
,

O
2.5-7 Amend. 1 4/27/73
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TABLE 2.5-5

BEAVERDAM CREEK
Water Quality Analysis

By GPC
Parameters Maximum Minimum Average Number of Samples

Silica (ppm) 7.4 4.2 5.6 6
Iron (ppm) .34 .12 .25 6
Manganese (ppm) 0.0 0.0 0.0 6
Calcium (ppm) 21.0 5.6 12.7 6
Magnesium (ppra) 11.9 1.5 5.0 6
Sodium (ppm) 7.6 1.7 2.8 6
Potassium (ppm) 1.9 0.0 .7 6
Carbonate (ppm) 0.0 0.0 0.0 5
Bicarbonate (ppm) 46.4 29.3 39.3 5. ,

Sulfate (ppm) 6.5 0.0 3.7 6
Chloride (ppm) 21 2.0 6.5 6
Fluoride (ppm) .5 0.0 .1 5 ,

Nitrate (ppm) .26 0.0 .09 5
Phosphate (ppm) .20 0.0 .11 5O Total dissolved solids (ppm) 111.5 50.2 70.7 6
Total hardness as Caco 3 (ppm) 58 30 41.2 6
Alkalinity as Caco 3

Phenolophthalein (ppm) 0.0 0.0 0.0 6
Total (ppm) 38 24 31.5 6

pH, electrometric 7.2 6.7 6.9 6
Conductivity (Micromhos) 100 51 67 6
Free CO2 (ppm) 15.0 3.5 8.7 6
Turbidity (JTU) 6.5 1.5 4.1 5
color, color units 45 6.0 32 ?. 6

NOTE: 1. Analysis run from 6/3/71 to 1/5/72

,

i

|

(k

;
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2.5.4 GROUND WATER

'b The VNP site is located on the Georgia Coastal Plain in Burke County near
the Savannah River. The Coastal Plain consists of stratified sedimentary
deposits with permeabilities varying from very high to practically impervious.

Two aquifers were found at the site, a shallow water table aquifer and the
deep, confined Tuscaloosa aquifer. These 2 zones are separated by an effec-
tive aquiclude, a 60-to-70 feet thick, hard clayey marl referred to as
the " bearing horizon."

An extensive investigation was performed to define the characteristics
of the ground water at the site. A survey was made of local springs and
water wells to determine location and depth to the ground water level and
to provide samples for analyses of water quality, including chemical
and solids content. Piezometers were placed in numerous drill holes to
monitor ground water level fluctuations. Pumping, bailing, and pressure
tests were undertaken in several drill holes to determine permeability
characteristics of the subsurface strata.

Data on the confined aquifer were obtained from 10 piezometer installations
(Figure 2.5-13). Data related to the shallow water table aquifer were
obtained from 12 holes in which piezometers were installed and 9 springs,
which are indicated on Figure 2.5-14. Results of the water quality analysis
of samples obtained from these holes are found in Table 2.5-6. Water level
data obtained from piezometer test holes are presented in Table 2.5-7. In-
formation obtained from 14 water wells in the area is presented in Table

O 2.5-8, while water quality analysis of these wells is indicated in Table
k/ 2.5-10 Water quality analyses of springs and surface water are presented

in Tables 2.5-9 and 2.5-11, respectively. The data shown in these tables
are discussed in Paragraphs 2.4.13.2.1.1." Ground Water Observation Points",
and 2.4.13.2.1.4," Water Quality",in the VNP-PSAR. The observation points are
open to sands immediately above the marl (unconfined ground water) or immed-
iately below the marl (combined ground water) as noted on the tables. The
maximum depth from which water samples were taken and for which data are
shown in the tables is 220 feet. The water quality data were determined in 1
accordance with Standard Methods for the Examination of Water and Waste-
water (7), and any discrepancies conform to the limits prescribed therein.

The nearest well to the plant site is a small domestic well at the home
owned by Louise Rouse (as of September,1971). It is 2000 feet southwest
of the westernmost plant site property line (trends northwest-southeast).
It is listed in Table 2.5-8 under identification number 10 and is shown
on Figure 2.4-21 of the PSAR.

,

Permeability test data are presented in Tables 2.5-12 and 2.5-13.

The VNP site is located in an interfluvial high that is bounded by stream
channels which have cut down to a relatively impermeable marl. This marl
forms the aquiclude between the 2 aquifers. The streams, which act as
interceptor drains for the ground water in the sands overlying the marl,
include the Savannah River to the northeast, the Hancock Landing drainage
to the north, tributaries of Beaverdam Creek to the west, and Beaverdam

g/ Creek to the south.
2.5-9
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Table 2.5-6

WATER QUALITY ANALYSES

OBSERVATION H0LES

(values in parts per million unless otherwise designated)

1

34a 121 135b 124c 129c 142c 143c 24b 24b
10/6/71 9/22/71 10/13'71 10/12/71 10/13/71 10/13/71 10/13/71 7/21/71 10/6/71 !

| 17947 17840 17980 17978 17979 17981 17982 17944
10/11/71 9/27/71 10/14/71 10/14/71 10/14/71 10/14/71 10/14/71 10/11/71

13.3 15.9 16.3 6.8 18.2 5.2 21.6 6.75 4.6
5.4 7.5 8.3 8.3 8.3 6.8 5.8 1.7 11.2
3.2 3.2 2.8 0.7 2.3 1.2 1.9 1.49 1.5

15.2 12.8 28.8 24.8 23.6 25.6 23.0 23.0 4.0

0.0 0.0 14.4 0.0 9.6 0.0 14.4 16.8
95.2 84.2 114.7 96.4 93.9 103.7 96.4 45.1
0.0 0.0 0.0 0.0 0.0 0.0 0.0
7.7 3.6 17.4 3.5 20.5 7.1 25.8 36.6 7.6
3.0 1.0 4.0 4.0 3.0 2.0 2.0 4.0 2.0
0.07 0.00 1.40 0.00 0.85 0.22 1.14 0.0 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09
0.15 0.66 0.26 0.26 0.28 0.26 0.63 0.50
0.57 0.31 0.12 0.50 0.15 0.34 0.30 0.21 0.15
7.9 8.0 9.2 5.2 5.4 7. 7 8.4 6.75 7.4

127.9 112.5 106.0 126.4 155.8 134.2 169.5 234.9 89.6
140 130 180 130 170 120 150 390.0 115

7.9 6.1 8.2 8.2 8.3 7.9 8.6 11.3 9.1
2 110 0 0 0 2.2 0 0.0 0

78.0 69.0 106.0 79.0 85.0 85.0 91.0 119.0 51.0
60.0 63.0 106.0 96.0 66.0 92.0 62.0 94.0 56.0

65 68 -- 68-- -- -- -- --

y system; flowing at the surface. ANSTEC
7 system; not flowing at the surface.
Rfor system (above the marl). APERTURE

CARD,

'My0hvai|sbieog
%9tfure Card
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Observation Point
Date Samples
Laboratory No.
Data Analysis

Constituents

Sodium (Na)
Magnesium (Mg)
Potassium (K)
Calcium (Ca)

Carbonate (CO )3
Bicarbonate (HCO )3
Hydroxide (OH)
Sulfate (S0 )g
Chloride (CI)

'

Nitrate (N)

Fluoride (F)
Total Phosphate (PO )4
Iron (Fe)
Silica (SiO )2

Total Dissolved Solids
Conductivity (micrombos)
PH
Free Carbon Dioxide
Total Alkalinity as CACO 3
Total Hardness as CACO 3

Temperature (*F)

a Open to the confined aquifc

b Open to the confined aquifi
Open to the water table aqtc

1

* % .,

\_
_ _ _ _ _ _ _
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Point Surface
_

No. El. 6

Observation

42 209.7 1

124 260.2
129 215.8
140 222.4
141 230.4
142 231.2-

143 224.5
145 218.2
176 196.4
177 213.0
178 240.4
179 274.8

Ob servati or.

24 216.0 1

26 203.0 1

27 210.0
29 193.0 1

31 211.0
32 214.0 1

34 86.0
42A 210.5

101A 210.8
121 88.0
135 200.5
144 103.23
147 226.2

Observatiot

42B 210.4 i
42C 210.0

I.-

M %Qp
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Table 2.5-7

i

WATER LEVEL MEASUREMENTS AT OBSERVATION POINTS I

Elevation of Water Measured in Hole (week ending)

918/71 7/16/71 8/13/71 9/3/71 9/17/71 10/8/71 10/15/71 10/22/71 11/5/71

Points in Shallow Aquifer

59.4 157.7 157.0 156.4 157.2 157.3 157.6 156.6
162.1 161.9 162.2 162.3
153.6 153.6 153.4 152.8
160.5 160.7 159.4
154.6 154.8 155.7 154.1
152.4 152.5 152.6 153.2
153.6 153.6 153.6 152.5
196.7 194.7 196.7 195.0

159.6 159.7 159.2
162.9 160.7 161.0
175.8 158.6 158.0

Below 156.5
150.0

Points (Piezometers) in Artesian Aquifer

18.3 117.1 117.5 117.8 117.3 117.6 117.7 117.2
01.2 101.0 100.2 101.9 101.2 102.2 102.7
23.9 86.0 85.3 83.2 83.0 82.6 84.0 82.5
06.6 102.2 101.0 101.6 101.2 98.5 97.8

104.7 106.5 107.3 106.4 106.0 105.5 105.2
04.1 100.4 103.4 10's.0 102.8 102.7 102.5

102.0+ 101.0+ 101.G+
109.5 102.0 101.8 93.3 93.3 96.2 !

116.9 117.2 116.0 i

105.1 105.0 105.2 104.1

116.4 118.2 116.8 114.9

Points (Piezometers) in Aquiclude (Marl) [t[\f b3' [[()
17.2 120.7 120.3 120.7 fg'3;. r f yyy,gy 120.2 119.4

^ "''- 152.4 151.051.6 150.2 152.2 151.5 152.0 _.

$i.)Cr4

Wa- ete c7
$0 WJ TO Cw ,j
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- (- IDENTIFICATION OWNER OR DRILLER YEAR
NUMBER TENANT (REPORTED) DRILLp

1 Clayton W. Shaw 1963
Thomas

2 Burnis Shaw (?) 1945-2
Coleman

3 Clayborne J. Lager 1950-3
Howard

4 Sylvester Unknown -

Howard

5 Unknown Unknown -

6 T.D. Unknown -

DeLaigle

7 D.R. Unknown Beforel
Kennedy 1940

8 Lucy W. Shaw Before
Rouse 1955 '

9 Lerdy W. Shaw 1952
Rouse

10 Louise Unknown Before,
Rouse 1955 '

11 Daniel Unknown -

Grove
Church

|

12 Josephine Unknown Beforej
Rouse 1960 !

1

13 Roman W. Brown Before
Powell (?) 1960 ,

1

14 Julian Unknown Unknown
Roberts j

1

:

!

l # "s ..

_ _ _ - __- -_.
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Table 2.5-8
WATER WELL DATA

DEPTH CASING / HOLE TYPE OF DISCHARGE REMARKS

D (FEET) DIAMETER PUMP (GPM)
(INCHES)

300 (?) 2 Hand Pump 1 Information from C. Thomas; depth is
doubtful. Reported driller penetrated
50 feet of " rock" before reaching good
water, sand probably about 150 feet deep.

3 95 2 (est) Hand Pump - Reported by Coleman; well destroyed
would occasionally go dry.

5 Unknown 3 Myers 5 (est) Operated by 3/4 hp. elect, motor, auto-
Piston matic, 30 gal. pressure tank.

- 4 Vertical ? 3/4 hp. electric motor.
Turbine

Domestic Well - Owner not home- 4 Jet Pump -

60 4 Jet Pump 5 (est) Owner reported, encountered "Hard shale
at 20 feet, Oyster Shells just above j

shale, well provides plenty of water".

Originally 3 Artesian 20 Believed to be "McBean Station" well. )
|285 Flow Well open to the Tuscaloosa Formation.

126 2 Dempster 5 (est) L. Brown assisted in drilling well;
Piston Pump reported " Set in sand just below shell

bed". 3/4 hp. electric motor, automatic
30 gal. pressure tank.

167 2 Hand Pump 1 Rouse reported well set in material below
"80 feet of blue marl". ANSTEC

- 2 Hand Pump 1 /(F)EEFil LJFlEE
CARD

- 2 Hand Pump 1

AISO AMU!abi9 On
Ap9du!0 Card

Unknown 2 Hand Pump - Not operating; pump broken 2 years ago,
and hasn' t been repaire d.

200t 2 Dempster 5 (est) 3/4 hp. electric motor, automatic, 30
Piston Pump gal. pressure tank.

50i 3 Flowing 3 3" standpipe 7 feet high, water flows
Well from 3/4" tap 4 feet above ground.

2.5-12
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Sample Identification!
Date Samples
Laboratory No. ,

Date of Analysis .

Constituents

Sodium (Na)
Magnesium (Mg)
Potassium (K)
Calcium (Ca)

Bicarbonate (HCO3
Sulfate (SO )4

'i Chloride (C1)
Nitrate (N)

Fluoride (F)
Total Phosphate (
Iron (Fe)
Silica (SiO )2

Total Dissolved S
Canductivity (micromhd
PH
Free Carbon Dioxide
Total Alkalinity as Ca
Total Hardness as CaC0

Temperature (*F)

~,_,



Table 2.5-9

WATER QUALITY ANALYSES
SPRINGS

(values in parts per million unless otherwise designated) .

SPG #1 SPG #2 SPG #3 SPG #5 SPG #6 SPG #7 SPG #4
9/21/71 9/22/71 9/22/71 9/20/71 9/22/71 9/22/71 9/18/71
17802 17835 17837 17811 17836 17838 17810
9/21/71 9/21/71 9/21/71 9/21/71 9/21/71 9/21/71 9/21/71

1.6 1.6 2.0 3.0 10.8 2.1 2.3
0.0 2.2 2.4 0.0 4.6 1.9 0.2
0.29 0.25 0.0 0.54 0.33 0.0 0.50
2.0 0.8 2.8 37.2 29.2 2.8 22.0

) 9.8 7.3 18.3 125.7 102.5 11.0 63.4
2.5 3.0 1.0 1.0 0.5 5.0 1.0
2.0 2.0 1.0 1.0 5.0 5.0 0.0
0.0 0.00 0.00 0.21 0.56 0.00 1.7

0.0 0.00 0.09 0.0 0.00 0.09 0.26
PO ) 1.07 0.59 0.55 1.07 0.19 0.29 0.894

0.17 0.11 0.08 0.06 0.04 0.96 0.06
4.4 4.2 4.4 8.0 8.7 5.4 7.3

alids 21.8 20.0 28.0 147.9 136.8 32.3 83.8
3) 17 30 34 170 150 28 110

6.4 6.1 6.0 7.2 6.0 6.1 7.1
6 12 25 11 160 15 8

C03 8.0 6.0 15.0 103.0 84.0 9.0 52.0
g 7.0 11.0 17.0 99.0 92.0 15.0 56.0

68 65 66 66 66 66 66

A,NSTEC
APERTURE
CARD

2.5-13
' Iso /waiir H'; on-

a onure carsn

9406100090-3
. -
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Sample Identification !

Date Sampled |
'

Laboratory No.
Date of Analysis

Constituents i

Sodium (Na)
Magnesium (Mg)
Potassium (K)
Calcium (Ca)

Bicarbonate (HCO )3
Sulfate (SO )4

I ( Chloride (C1)
Nitrate (N) !

Fluoride (F)
Total Phosphate (PO )4
Iron (Fe)
Silica (SiO2)

Total Dissolved Solids
Conductivity (micrombos)
pH
Free Carbon Dioxide
Total Alkalinity as CACO 3
Total Hardness as CACO 3

, Temperature (*F)
i

1

.% -=

L__._____ . _ _ _ _ . _ _ . . _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ ___ .__.___ _ _ _ __ _ . _ _ . . _. .. . . . . .



Table 2.5-10

WATER QUALITY ANALYSIS
DOMESTIC WELLS

(values in parts per million unless otherwise designated)

i

ell #1 Well #3 Well #8 Well #10 Well #9 Well #6 Well #14 Well #14 Well #7
/17/71 9/17/71 9/18/71 9/18/71 9/18/71 9/18/71 9/20/71 9/22/71 9/18/71
7803 17804 17806 17808 17807 17809 17812 17839 17805
/21/71 9/21/71 9/21/71 9/21/71 9/21/71 9/21/71 9/21/71 9/21/71 9/21/71

2.0 2.2 1.9 2.2 3.3 6.0 3.8 3.6 2.9
0.2 1.0 1.9 1.7 3.2 2.7 2.4 1.7 1.7
0.29 0.33 0.42 0.46 1,41 4.48 2.41 2.0 0.50

26.8 28.8 28.0 39.6 46.8 55.2 50.4 51.2 50.8

78.1 95.2 98.8 118.3 152.5 128.1 156.2 158.6 159.8
0.6 0.0 0.0 7.5 4.8 5.2 4.9 4.9 5.3
0.0 0.0 0.0 0.0 2.0 6.0 0.0 3.0 0.0
0.42 0.0 0.0 0.0 0.0 7.8 0.0 0.00 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.17 0.00 0.0
0.60 0.66 0.79 0.46 0.44 1.70 1.00 0.35 0.92
0.18 0.06 0.07 0.10 0.07 0.06 0.27 0.24 0.11
6.9 7.3 8.6 15.5 14.8 6.1 13.4 15.5 11.8

96.6 111.75 115.8 156.3 191.2 191.3 195.9 201.4 193.8
115 120 130 165 200 260 205 220 200

7.5 7.7 7.6 7.6 7.5 7.3 7.4 6.2 6.9
5.5 3 4 4.5 10 11 10 150 30

64.0 76.0 81.0 97.0 125.0 105.0 128.0 130.0 131.0
68.0 76.0 78.0 106.0 130.0 149.0 136.0 135.0 134.0

69 -- 67 68 6872 -- -- --

ANSTEC
APERTURE
CARD

2.5-14
AI00 Ava!!abie on,

apenure Card

9406100090- @
!
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Sample Location
Date Sampled
Laboratory No.
Date of Analysis

Constituents

Sodium (Na)
Magnesium (&
Potassium (lE
Calcium (Ca)

Carbonate (C0
Bicarbonate
Sulfate (S0r
Chloride (Ct

Nitrate (N)

Fluroide (F])
Total Phospli
Iron (Fe)
Silica (S10g,

Total Disso3
Conductivity (mig

PH
Free Carbon Diox6
Total Alkalinity
Total Hardness aE

Temperature

Location 1
Location 2
Loc ation 3
Location 4

i
|

f _. .-

;

|

i

|9% #*

N
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Table 2.5-11

WATER QUALITY ANALYSIS
SURFACE WATER

(values in parts per million unless otherwise designated)

Location 1 Location 2 Location 3 Location 3 Location 4
9/20/71 5/7/71 6/3/71 10/14/71 10/14/71
17813 17985 17986

10/14/71 10/14/71

1.8 2.9 1.9 1.9 2.2
3) 2.2 9.1 2.9 8.8 5.4
D 0.48 1.2 0.17 0.5 0.3 /(hjc3]-{{()

9.2 9.6 8.4 8.0 16.8
APERTURE

3) 0.0 0.0 0.0 0.0 0.0 c;jgp[)
HCO ) 18.3 31.7 29.33

0.77 5.2 2.6 2.8 1.5
2.0 4.0 2.0 1.0 2.0 Also /Utai!able On
0.0 0.79 0.75 0.39 0.44 Apertu'o Card

0.0 0.00 0.00
ite (PO4) 1.05 0.16 0.26

0.66 0.36 0.12 0.24 0.09
6 6.5 10.1 5.6 5.4 4.9

ed Solids 38.4 72.9 50.6 53.0 96.7
omhos) 37 60.0 57.0 50 90

6.6 7.4 7.2 6.9 9.4
.e 8 3.0 3.5 6 0

as CACO 3 15.0 30.0 28.0 26.0 58.0
CACO 3 32.0 68.0 35.0 56.0 64.0

-- -- 69(*F) 76 --

Tributary to Daniels Branch
Daniels Branch at road culvert
Bezverdam Creek at River Road Bridge

~Mathes Pond

2.5-15

9406100090 20-
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Table 2.5-12

.m1

i

!

!.
FIELD PUMP-IN PERMEABILITY TESTS |

!

!
i

Depth Period |
Interval Differential Water Return Net of Calculated
Tested Head Inflow Flow Intake Test Permeability !

(feet) (feet) (gpm) (gpm) (gpm) (Minutes) (ft/yr)

Exploration Hole #157

138-128 76.6 5.25 5.25 0.0 5 0.0
120-110 65.2 0.75 0.0 (?) 0.75 5 56.0
120-110 76.6 0.60 0.3 0.3 8 21.1 !

110-100 65.2 0.34 0.3 0.04 14 3.0 |

140-120 65.2 5.0 5.0 0.0 5 0.0
120-100 65.2 0.84 0.75 0.09 11 3.8
152.7-184.1 65.2 1.0 0.83 0.17 15 4.9
(silty sand)

152.7-184.1 76.6 1,42 1.42 0.0 5 0.0
(silty sand)

Exploration Hole #170

150.5-130.5 87.7 -0.12 (?) 0.0 0.0 8 0.0
150.5-130.5 99.3 0.05 (?) trace 0.0 4 0.0
140.5-120.5 87.7 0.14 0.12 0.02 12 0.6
140.5-120.5 99.3 0.08 0.10 0.0 6 0.0

130.5-110.5 87.7 0.04 trace 0.0 11 0.0 I

124.5-104.5 87.7 0.0 (?) trace 0.0 10 0.0
159.5-180.0 87.7 5.2 4.5 0.7 10 22.3 7g,
(silty sand)

Exploration Hole #180 b[bb
1.2 AlSO AVailab!e on:125-105 67.1 0.64 0.61 0.03 9

115- 95 67.1 0.62 0.52 0.10 10 4.2 ADed' e N 'a
105.85 67.1 0.60 0.60 0.0 10 0.0
99.5-77.5 67.1 0.54 0.54 0.0 10 0.0
142.0-155 67.1 0.71 0.66 0.05 10 3.0
(silty sand)

2.5-16

9406100090_
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Table 2.5-13

i
WELL PERMEAMETER TESTS i

(NOV. 3, 1971) !
!

s

!

EXPLORATION HOLE #183 EXPLORATION HOLE #184
i

Time Accum. Water Volume (Gallons) Time Accum. Water Volume (Gallons) ,.

(Clock) Minutes Increment Accum. (Clock) Minutes Increment Accum. .

14:51 0 Begin Test 13:11 0 Begin Test |
:52 1 0.267 0.267 :12 1 0.731 0.831 ;

:53 2 0.267 0.534 :13 2 0.800 1.531 !

:54 3 0.200 0.734 :14 3 0.133 1.664 ;

:55 4 0.267 1.001 :15 4 0.133 1.797 ,

:57 6 0.333 1.334 :17 6 0.533 2.330 '

:59 8 0.400 1.734 :19 8 0.067 2.397 ;

15:01 10 0.400 2.134 :21 10 0.266 2.663 i

:03 12 0.400 2.534 :23 12 0.266 2.929
:05 14 0.400 2.934 :25 14 0.333 3.292

'

:07 16 0.333 3.267 :27 16 0.200 3.462
:10 19 0.600 3.867 :30 19 0.466 3.928
:13 22 0.533 4.400 :33 22 0.400 4.328
:16 25 0.466 4.866 :36 25 0.466 4.794
:19 28 0.466 5.332 :39 28 0.400 5.194 i

:22 31 0.400 5.732 :42 31 0.400 5.494
:25 34 0.466 6.198 :45 34 0.466 5.960
:28 37 0.400 6.598 :48 37 0.366 6.326
:31 40 0.400 6.998 :51 40 0.400 6.726
:34 43 0.400 7.398 :54 43 0.400 7.126 i

:37 46 0.400 7.798 :57 46 0.400 7.526 |
:40 49 0.400 8.198 14:00 49 0.400 7.926
:43 52 0.267 8.465 :03 52 0.400 8.326 ;

:46 55 0.400 8.865 :06 55 0.400 8.726 L

:49 58 0.400 9.265 :09 58 0.400 9.126
:52 61 0.267 9.532 :12 61 0.400 9.526 .

:55 64 0.267 9.799 :15 64 0.400 9.926
:58 67 0.200 9.999 :18 67 0.400 10.326 ;

16:01 70 0.200 10.199 :21 70 0.400 10.726 i
i:04 73 0.333 10.532 :23 72 0.266 10.992

:06 75 0.266 10.798 :23 72 0.266 10.992

ANSTEC
APERTURE
CARD i

2.5-17
Also Availab!e on :

Acerturo Card
I
>
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VNP-ER

{O1 The water table aquifer system beneath the plant is thus hydrauli-
cally isolated on an interfluvial high. The ground water is re-
plenished by natural precipitation which percolates to the water
table and then noves laterally to one of the interceptor streams.

The possibility of accidental spillage of a contaminant during the
operation of the plant should not present a significant problem.
Only the water table aquifer would be affected, and this lies
largely within the exclusion radius of the plant. Water movement
indicates that spillage at the plant site would eventually find
its way to Mathes Pond, where it could be intercepted.

The safe yield of the Tuscaloosa aquifer in the Coastal Plain has
been estimated to be five billion gallons per day. These estimates
do not allw for depletion of the large a:tount of water in storage.
Estimated water in storage is about 21 billion acre-feet, providing a
large ratio of volume of water in storage to the estimated safe yield.
This would allw the rate of withdrawal fran the aquifer to exceed
the safe yield for years, or even centuries (U.S.G.S. Water Supply
Paper 1669-W).

Only a small percentage of the total ground water capacity of the
Tuscaloosa aquifer is n m extracted. Within a radius of 30 miles of
the plant site, the major extractions are at the Savannah River Plant
and in Augusta, each area extracting less than 5000 gpn. The

LO Tusca sa aquifer is full, and gr und water is discharging to the
Savannah River. It is evident that the ground water extractions fran
the Tuscaloosa aquifer may be increased several fold without exceeding
the estimated safe yield. The natunal raaximum annunt of ground water
extracted at the plant site, 4000 ggn, is conservatively within the
capacity of the aquifer.

A conservative estimate of the maximum interference effects on other
wells caused by pumping at the plant site assumes that for the period
of operating the wells, the water is all withdrawn fran storage, no
effective recharge, and the storage coefficient determined by the
pumping tests is valid. After a period of 40 years, the drawdown
frun each well, pumping at 2000 gpn, would be:

Distance fran pumping well (feet) 1 500 1000 10,000
Drawdown (feet) 45.8 26.8 24.8 17.6

The area of influence would be negligible beyond a distance of 20,000
feet (drawdown less than 2 feet) . Considering recharge effects, the
area effected would be considerably less. It is doubtful that any
significant anount of drawacwn would extend beyond the influence of
the Savannah River, or 2500 feet distant. Nevertheless, for design
purposea, no allowance will be made for recharge effects.

2.5-18
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2.6 METEOROLOGY

2.6.1 REGIONAL METEROLOGY

2.6.1.1 General Climate

The general climate (l) in the region of VNP is characterized
by mild short winters, long periods of mild sunny weather in
the autumn, somewhat more windy but mild weather in spring,
and long hot summers. Heaviest precipitation in the winter
and early spring is associated with low pressure systems
moving eastward and northward through the Gulf States, drawing
in the moist air from the South, especially from the Gulf of
Mexico. In summer, heaviest precipitation is due to thunder-
storms.

The site is in the plateau area known as the Piedmont, be-
tween the Appalachian Mountains and the Atlantic Ocean,
generally 150-250 feet above sea level in this region, cut by

73 the valley of the Savannah River, 2-5 miles wide near the
( ,) site.

The region is sheltered to a significant extend by the
Appalachian Mountains to the Northwest from the cold air masses
sweeping down through the continental interior in winter. The
cold air that does reach this area is considerably warmed by
the dercent to the relatively low elevations of this region,
as well as by convectional heating., Morning frost conditions
are frequent in this area in winter, but daily mean tempera-
tures below freezing are uncommon. The temperature rarely
stays below freezing all day. Warm, moist' air masses from the
Gulf or the Atlantic receive little modification, so that thi a
area experiences relatively high precipitation in winter and
summer.

The site is far enough inland that the strong winds due to the
occasional tropical storms and hurricanes that affect this area
are much reduced. The frequency of strong winds is discussed
in paragraph 2.6.2.2. Heavy precipitation associated with
tropical storms is fairly common in late summer, (see paragraph
2.6.2.2).

O
2.6-1
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The site lies in a region of relatively low tornado activity
in the U.S. However, the frequency is higher at the site than
in the neighboring regions. It is not certain to what extent
the relatively higher number of reports in this region (compared
to the mountainous areas to the northwest) is due to topographi-
cal causes or to the variation of population density and the
greater visibility of tornadoes in flatter country.

The area is subject to a relatively high incidence of stagnating
anticyclones, associated with high air pollution potential, es- <

pecially in autumn (see paragraph 2.6.2.2). |
|

2.6.1.2 Severe Weather

Severe weather in this region is associated mainly with thunder-
storms which produce strong winds, heavy precipitation and hail.
The frequency and .ntensity of thunderstorms for purposes of
this report, are rt cesented,by the frequency and intehsity of
the severe weather conditions associated with them. These are
discussed separately below. For comparison with other loca- '

tions where the detailed statistics may not be available, the
frequency of thunderstorms reported by Augusta Airport may be() of some value. As given in the local climatological data,

| (Table 2.6-1) (2) the weather at the airport is coded as thun- I

deratorms on 54 days each year on the average with a maximum
of 13 in the month of July.

2.6.1.2.1 Heavy Precipitation (3,4)
,

Unusually heavy precipitation sustained over several hours in
this region is associated with the remnants of occasional
tropical hurricanes, which although their winds are much re-

j duced in this inland area, can cause heavy precipitation. For
shorter periods, heaviest rates of precipitation are due to
thunderstorms.

- Snow is infrequent, and heavy snow is very rare. The greatest
monthly total snowfall in one 20-year period at Augusta was 3.3
inches. The greatest 24 hour total on record was 10.5 inches
in February 1914.

Maximum precipitation amounts recorded at Augusta during in-
tervals of 5 minutes to 24 hours, for the peroid 1903-1961

(]) are shown in the following table:(2)

2.6-2
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f
iMinutes Hours

5 10 15 30 60 2 3 6 12 24
,

1.24 1.84 2.11 2.68 3.08 3.98 4.46 5.83 7.79 9.82
i
,

i

Additional statistics concerning rainfall rate are given in i

paragraph 2.6.3.2.
.

2.6.1.2.2 Ilail

!

The incidence of the number of occurrences of heavy hail greater
than 3/4 inch in the area, is approximately 7 in 13 years, or
once in two years, for a one degree (latitude and longitude) ,

" square" (see Figures 2.6-1 and 2.6-2). Cross checking pro-
cedures were used to eliminate duplication. i

|

2.6.1.2.3 Ice Storms
I

(:) :

Freezing rain, though rare, can cause ice loading in this region, j
Based on a 10 year period of record the number of days with *

freezing rain at Augusta, by month, were: December (6 days); !
January (10 dayr,) ; February (2 days) ; and tiarch (1 day). Thus, !

'freezing rain may be expected about twice a year in Augusta.
Significant ice-loading occurs less frequently. t

i

Ib) t2.6.1.2.4 Tornadoes

!,

The probability of a particular point being affected by a tornado
'

is a function of the number of tornadoes occurring, on the average, !
in a given area, and the average area covered by a tornado.

'

Based on a 40 year record, the number of tornadoes for the 2
degree square in which the site is located is between 1 and 2
per year. In 1955-1967, the average number of tornadoes for

,

the 1 degree square including the site was about 1 1/2 per year,
corresponding to approximately 6 per year for the 2 degree square j
(see Figures 2.6-3 and 2.6-4). This apparent increase is typical ;

for this kind of data, and arises in part from increased public :

awareness of tornadoes and more complete reporting. Since even

(} the latter frequency is likely to be an underestimate of the'true ;

2.6-4
|
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() frequency, a reasonable conservative estimate is that the true
frequency is twice that reported for the latter period, that is
about 3 per year for the 1 degree square.

A typical tornado is about a quarter of a mile wide, is in
contact with the ground for about 10 miles, and covers an area
of about 2 1/2 square miles. The 1 degree square at this
latitude has an area of approximately 4000 square miles. A
conservative estimate of the probability of a given point being ,

'

affected by a tornado in a given year is therefore approximately:
i

2 1/2 x 3 1=

4000 500

that is, a given point can be expected to be affected by a
tornado once in 500 years, on the average.

2.6.1.2.5 Strong Winds

The frequency of strong winds, 50 knots or greater, has been,

(]) analyzed in WBTM FCST 12, (3) for the 13 year period 1955-1967
and is shown in Figure 2.6-5. Total number of windstorms by
one degree squares is shown in Figure 2.6-6. For this area,
the frequency is estimated at approximately 7 per year per two
degree square.

2.6.1.2.5.1 Probabilities of Strong Wind Speeds Due to
Tornadoes. The probability of a given point being exposed to
strong winds due to tornadoes was estimated considering the
joint probability of the following 3 events:

1. the path of the tornado encompasses the site,

2. the wind speed exceeds a specified value within the
path, and

3. the area covered by wind speeds greater than the
specified value includes the point considered if the
path of the tornado encompasses the site.

The joint probability is the product of the individual
probabilities of these (presumed) independent events.

O
2.6-5
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b

'Ihe above individual probabilities were estinated frun observations,
mainly in the Midwest and South Central United States, reported by
Fujita. (6) Using the frequency of tornadoes in the VNP site area

f

,

and allowing a factor of two for under estimation of tornado frequency, ;

the probabilities, expressed in terms of recurrence period (inverse of ,

the probability) are as follows: '

,

Maxinun Wind (nph) Recurrence Period (years) |

150 3,200
175 4,000
200 5,000
225 20,000 ,

250 130,000 ;

275 3,000,000 ,

2.6.2 II. CAL METEBOIIXW ,

f2.6.2.1 Data Sources

'IWo sour s of neteorological data have been used for studying condi-
tions at the VNP site. The Augusta Airport (Bush Field) data were ;

primarily for detemining clinatological neans of tenperature,
humidity, precipitation, wind, and visibility near the site. Eval-
uations of atrospheric diffusion conditions are based on records
of atrospheric stability, wind speed, and wind direction from a
data collection program conducted by the Savarunh River laboratory
(SRL) . (7) In this program, records were d en on an instrumented '

TV tower utilizing sensitive instrunents located at nultiple ele-
'

vations on the tower during a 2-year period from March,1966 through
February, 1968. "he types and locations of SRL tower instruments used ,

'in this evaluation are given in Table 2.6-2. Iccations of the Augusta
Airport and the TV tower used by SRL are shown in relation to the j

'site in Figure 2.6-1

'Using a 5 year period of record (1959-1963) from the Augusta Airport,
sumaries for each pertinent neteorological paraneter have been com-
piled and tabulated. Useful neteorological data in the drnediate ,

area of the plant will be available after at least one conplete year
Iof data has been compiled fran the on-site neteorological instrumen-

tation. A year's data should be available by Decenber, 1973. The
neteorological instruments were installed in May,1972. Dae to
equipment problems, the tower did not became operational until Ibvember,
1972.

O :
;

2.6-6 ;
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()
Table 2.6-2

e

SRL Tower Weather Sensors Used for this Report !
i

i
i

:

Elevation Measured !

Above Grade Parameter Type of Instrument

,

120' Wind Speed & Climet--Model 001-1
,

Direction Climet--Model 012-7
'

10' Lower Platinum resistance
Temperature thermometer in aspirated

.

shield !
t

120' Upper Platinum resistance '

thermometer in aspirated
shield

,

?
>

t

h

t

2.6-7 .
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O 2.6.2.2 Normal and Extreme Values of Meteorological Parameters
.

Augusta Airport is approximately 18 miles northwest of the site,
and climatological observations made there can be considered
to be representative of conditions et the site. The ground '

elevation at Bush Field is 136 feet above sea level, and at
the site it is approximately 200 feet. The difference in
elevation and the difference in location are of minor signifi-
cance. Normals, means and extremes of meteorological data
published by the Environmental Data Service of the National
Oceanic and Atmospheric Administration for the Augusta Airport
are given in Table 2.6-1.

2.6.2.2.1 Wind

The mean wind speed for each month in miles per hour and the
,

most frequent wind direction (" prevailing wind direction") are :

listed in Table 2.6-1. Fastest monthly average winds occur in
winter, 7 to 8 miles per hour, and the slowest in summer, 5 to ;
6 miles per hour. Monthly, seasonal and annual wind roses !
are shown in Figures 2.6-8, 2.6-9 and 2.6-10, respectively,

O based on 5 years of Augusta Airport records. The speed of the I

fastest mile of wind during a 20 year period.is 62 miles per
hour. Strong winds are associated with thunderstorms, and,

lower maximum speeds (about 35 mph) are observed in the autumn. '

This is consistent with the observation that hurricane winds
do not extend inland to this distance from the Atlantic Ocean.
Thom (8 ) has fitted extreme winds to a statistical distribution,
allowing the extrapolation to higher wind speeds. At the site,
it is estimated that speeds of approximately 85 mph occur
once in 50 years, and speeds of approximately 95 mph occur
once in 100 years.

!
!These estimates are derived from weather bureau wind observations
'and include thunderstorm gusts. For estimating recurrence

intervals for higher wind speeds (associated wind tornadoes) a
different technique is used as described in paragraph 2.6.1.2.

2.6.2.2.2 Temperature

'
Monthly averages, for the 30 year climatological period 1931-
1960, of the daily maximum, daily minimum, and daily mean (the
arithmetic average of maximum and minimum) are listed in Table
2.6-1. Figure 2.6-11 gives the monthly averages and the() average of the daily maximum and minimum of dry bulb temperature
for the 5 year period of Augusta data. The normal daily maximum

2.6-8
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O ranges from 590F in December and January to 91 F in July and !

August. The minimum ranges from 350F in December to 70 F in i

July. An extreme maximum of 106 F has been recorded in July,
1952, and a minimum temperature of 3 F has been recorded in i

February, 1899.

Based on a 6 year record, the average number of days in a
'month on which temperatures of 90 F and above occur is listed

in Table 2.6-1 ranging up to approximately 2/3 of the days in !
July. The temperature remains below freezing all day on the I

average one day each January. About 2/3 of the days in :

December, January and February have minimum temperatures below [
freezing. I

!

Figures 2.6-12 and 2.6-13 show the monthly averages and
average of the daily maxima and minima of wet bulb temperature
and dew point temperature, respectively.

2.6.2.2.3 Water vapor

Normal relative humidities at 4 synoptic hours are given in
Table 2.6-1. They illustrate the relatively humid climate,O with normal afternoon humidities around 45% in winter and
50-60% in summer. The autumn is the least humid period.
Figure 2.6-14 shows the average monthly relative humidity !
along with the average of this daily maxima and minima during
the month based on 5 years (1959 to 1963) of Augusta data.

Absolute humidities have been computed based on dry bulb
temperature and relative humidity data from Augusta Airport.
AsshownjnFigure2.6-15theaveragerangesfromamaximumof .

1.9 x 10~ gm/cc in summer to a minimum of 5.6 x 10-6 gm/cc in '

December.

,

2.6.2.2.4 Precipitation

The normal total monthly precipitation, the maximum and minimum |
observed in a month, the maximum in 24 hours, all for a 20 t

year period, are listed in Table 2.6-1. The precipitation is
fairly uniform throughout the year. Figure 2.6-16 gives 1

monthly average and 24 hour maximum precipitation. Annual !
and seasonal precipitation wind roses based on 5 years of

O
2.6-9

r

i
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Augusta Airport data are shown in Figure 2.6-17. The
maximum precipitation amount during periods of 30 minutes
to 10 days to be expected for various return intervals is
given in the table below.(9, 10)

Recurrence Rainfall Amount
Interval 30 minutes 1 hour 6 hours 24 hours 2 days 10 days

1 year 1.3 1.6 2.3 3.3 - -

5 years 1.8 2.3 3.5 5.0 5.7 7.7

10 years 2.1 2.6 4.1 5.7 6.5 9.0

50 years 2.5 3.2 5.3 7.5 8.5 11.5

100 years 2.8 3.5 5.8 8.0 9.0 13.0

2.6.2.2.5 Fog

Heavy fog, with visibility less than 1/4 mile occurs on roughly
10% of days throughout the year with a minimum freguency of aboutO one a month in spring. Figure 2.6-18 summarizes the visibility
data from 5 years of data at the Augusta Airport. The frequency
of various bisibility conditions taken from the Augusta data is

Visibility Less Than (Miles) % of Total Hours

1/2 1.21

1 2.32

2 4.62

3 7.87

4 12.00

2.6.2.2.6 High Air Pollution Potential

The region is one of relatively high incidence of slow moving
anticyclones, resulting in high air pollution potential,
especially in autumn. Korshover(ll) has reported on the
climatology of stagnating anticyclones east of the Rocky() Mountains, covering the period 1936-1970. In the site area, he
estimates there are approximately 10 " stagnation days" per year.

2:.6-10
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q.
b Another useful indication of the incidence of high air pollu-

tion in the VNP site area is given by a recent analysis of
!high air pollution potential forecasts by the National Environ-

mental Research Center of the Environmental Protection Agency,
which showed approximately 50 days of forecast high air pollu-
tion potential in the VNP region in the period August 1, 1960
to April 3, 1970. These forecasts are based mainly on expected
wind speed, atmospheric stability, and the expected duration
of conditions that cause accumulation of pollutants over a
large area. For comparison, the maximum frequency of high air
pollution potential forecast days is in West Virginia where 80
days were forecast in the same period. For the New York City
region, about 20 days were forecast.

|

2.6.2.2.7 Atmospheric Stability

Vertical temperature data, which can be used to determine at-
mospheric stability at low levels, are available from the SRL
meteorological program discussed in Subsection 2.6.2. Using
these data, joint occurrence of wind direction and wind speed
are tabulated for each of 7 vertical temperature difference
categories in Table 2.6-3.

O

O
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Table 2.6-3

JOINT FREQUENCY TABLES OF WIND SPEED (33')
AND DIRECTION BY STABILITY GROUP (SRL DATA)

LAPSE RATE (DEG F/100 ET) LESS TIIAN OR EQUAL TO -1.0

SPEED N NNE NE ENE E ESE SE SSE S SSW SW WSW W kT4 NW hT4 TOTAL PERCENT

0 !FH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
1 MPit 0 0 1 1 1 0 0 1 1 3 0 1 1 0 0 0 9 .2
2 MPH 9 8 14 4 7 6 6 8 3 14 12 12 11 18 13 5 138 2.3
3 MPH 15 22 21 14 13 15 24 33 27 28 31 33 33 21 21 20 373 6.4
4 telt 30 47 53 29 27 32 23 41 38 48 58 54 63 40 32 21 636 10.8
5 !Eli 50 68 74 60 46 28 43 54 47 70 79 58 73 56 29 21 856 14.6
6 MPil 43 71 111 54 47 23 36 58 53 67 75 49 61 57 28 17 850 14.5
7 MPH 48 74 101 69 47 15 25 39 54 62 71 53 72 39 17 14 800 13.6
8 MPil 34 41 109 59 28 20 18 37 42 51 60 53 51 42 19 10 674 11.5

12 MPH 32 78 150 99 54 21 32 35 45 70 104 122 175 97 25 12 1151 19.6
18 MPit 0 9 41 15 3 4 2 6 14 19 25 66 124 35 3 0 366 6.2
2 4 HPil 0 0 3 0 0 0 0 0 1 0 0 1 9 1 1 0 16 .3
3 2 MPil 0 0 0 0 0 0 0 0 0 0 0 0 0 3 1 0 4 .1

3 2+ MPH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0

TOTAL 261 418 674 404 272 164 209 312 325 432 515 501 680 404 180 122 5873 100.0
PERCENT 4.4 7.1 11.5 6.9 4.6 2.8 3.6 5.3 5.5 7.4 8.8 8.5 11.6 6.9 3.1 2.1 100.0m
AVERAGE SPEED FOR TiiIS TABLE EQUALS 6.6*

,

* LAPSE RATE (DEG F/100 FT) GREATER THAN -1.0 BUT LESS TilAN OR EQUAL TO -0.9

SPEED N .NNE NE ENE E ESE SE SSE 5 SSW SW WSW W KYJ NW iC.'4 TOTAL PERCENT

0 PTil 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
1 Mrtl 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 2 .7
2 MPil 0 2 3 0 0 3 1 0 1 0 0 0 0 1 0 0 11 3.6
3 MPil 0 2 2 0 0 1 0 0 2 2 2 2 1 0 0 1 15 4.9
4 MP11 0 0 4 0 2 0 3 3 3 5 2 1 3 2 0 0 28 9.1
5 MP11 1 6 9 3 1 2 3 4 8 6 3 2 1 2 1 0 52 16.1
6 MPH 7 4 5 5 6 1 6 6 5 7 2 0 1 0 0 0 55 17.9
7 MPit 1 1 5 5 1 0 0 3 3 6 3 3 0 0 1 1 33 10.7

g 8 MPit . 5 4 9 3 1 1 4 3 3 4 3 3 3 0 0 0 46 15.0
to 12 fCH 3 2 7 3 4 1 2 10 4 3 6 4 5 1 0 1 . 56 18.2
5 18ETH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 1.6

2 4 tell 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0-

3 2 MPR 0 0 0 0 0 0 0 0 0 0- 0 0 0 0 1 1 4 1.3"

3 2+ FTH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0

R TOTAL 17 21 45 21 15 9 20 30 29 34 21 15 15 8 3 4 307 100.0
N PER0ENT 5.5 6.8 14.7 6.8 4.9 2.9 6.5 9.8 9.4 11.1 6.8 4.9 4.9 2.6 1.0 1.3 100.0
N AVERACE SPEED FOR T11IS.TA8LE EQUALS 6.4
w

I
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Table'2.6-3 (Continued)

JOINT FREQUENCY TABLES OF WIND SPEED (33')
,

AND DIRECTION BY STABILITY GROUP (SRL DATA)
.

LAPSE RATE (DEC F/100 FT.) CREATER THAN -0.9 BUT LESS THAN OR EQUAL TO -0.8

| SPEED N NNE NE ENE E ESE SE SSE S SSW SW WSW W kTJ NW NNW TOTAL PERCENT
~

|

0 feH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0

1 ITil 1 1 0 0 0 0 0 0 2 0 0 0 0 1 0 0 5 3.4 .

2 MPil 0 1 0 1 0 0 1 1 1 0 0 0 1 0 0 0 5 3.4 [
3 MPil 1. 2 4 1 1 0 0 0 1 0 0 0 0 0 0 0 10 6.9 !

1 4 MPil 0 0 1 1 1 0 2 1 2 2 1 2 0 0 1 0 14 9.7 ,

5 MPl! O 3 2 3 2 4 0 1 -1 2 2 1 1 1 2 0 25 17.2 ;

6 MPH 1 0 2 2 2 0 0 5 3 0 3 1 0 3 1 1 22 15.2 i

7 FTil 0 6 2 0 1 0 3 1 4 1 2 0 0 0 0 0 20 13.8
8 FFH 0 2 2 1 0 1 1 1 0 1 1 1 3 1 0 0 15 10.8 )

i 12 MPH 0 1 0 1 1 0 1 1 1 2 2 4 3 1 5 0 29 20.0 ,

18 MPil 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
'

24 FTti 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0

32 }Til 0 0 0- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
*

32+ MPil 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0

TOTAL 3 16 19 10 6 5 8 11 14 8 11 9 8 7 -9 1 145 100.0, y
PERCENT 2.1 11.0 13.1 6.9 4.1 3.4 5.5 7.6 9.7 5.5 7.6 6.2 5.5 4.8 6.2 .7 100.0*

~i AVERAGE SPEED FOR Ti!IS TABLE EQUALS 5.8
-: '
tr LAPSE RATE (DEG F/100 FT.) CREATER THAN .8 BUT LESS THAN OR EQUAL TO .3

'

SPEED N NME NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL PERCENT

O PTil 0 'O O O O O O O O O O O O O O O O 0.0

1 MPH 0 3 0 1 0 1 5 1 0 0 1 0 0 1 0 0 13 1.7
2 MPil 2 4 4 0 2 1 5 2 2 3 1 1 3 -0 0 1 31 4.2
3 MPH 0 0 6 2 6 3 3 5 4 4 4 1 3 1 3 1 46 '6.2

4FTH 4 5 8 3 1 9 8 10 6 3 10 3 1 1 3 4 79 10.6'

5 MPil 4 10 13 8 8 8 3 17 13 11 9 8 1 3 6 0 122 16.4
6 Mril 0 14 .- 19 10 7 9 12 17 9 18 8 6 6 5 0 0 146 19.7
7 MPli 8 19 10 3 5 ,2 7 13 8 7 13 13 6 3 7 0 124 16.7

8 8 PTil 4 3 8 8 5 0 4 7 7 13 5 22 5 5 2 3 96 12.9

@ 12 MPil 3 3 5 '2 2 0 3 5 4 9 11 11 10 4 1 0 73 9.8

ct 18 MPH 0 0 8 0 0 0 0 0 0 0 1 0 0 0 0 0 4 .5
24 MPH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0.0*

32 MPH 0 0 0 0 0 0 0 0 0 .0 0 0 0 5 2 2 9 1.2"

32+ PTH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0

N TOTAL. 31 61 76 32 36 33 50 77 53 68 63 65 35 28 24 11 743- -100.0
U PERCENT 4.2 8.2 10.2 4.3 4.8 4.4 6.7 10.4 7.1 9.2. 8.5 8.7 4.7 3.8 3.2 1.5 100.0 4

AVERAGE SFEED FOR THIS TABLE EQUALS 5.8

i
.

i
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Table 2.6-3 (Continued)

JOINT FREQUENCY TABLES OF WIND SPEED (33')
AND DIRECTION BY STABILITY GROUP (SRL DATA)

LAPSE RATE (DEG F/100 iT) GREATER THAN .3 BUT LESS TilAN OR EQUAL TO +.8 E1
SPEED N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW G TOTAL PERCENT

O MPH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0

1 FTil 0 1 0 3 0 0 3 1 5 2 2 3 1 0 1 1 23 1.5
2FTH 5 5 3 4 1 3 7 7 7 8 5 1 6 0 4 4 70 4.5
3 MPH 4 9 21 5 12 10 20 12 9 22 9 6 7 3 6 3 153 10.2
4 MPH 7 25 17 26 25 14 29 38 33 25 24 19 14 5 14 5 320 20,7

5 FTil 13 25 35 27 21 15 18 28 34 37 33 28 21 15 18 7 375 24.3
6 MPH 14 24 40 29 13 6 12 29 24 36 27 26 15 16 14 8 333 21.6
7 MP!! 7 10 23 10 7 3 8 13 13 8 12 21 16 11 10 8 180 11.7
8FTH 0 5 7 1 2 1 0 4 3 6 10 7 3 6 2 2 59 3.8

12 MPH 1 1 7 2 0 0 0 1 1 3 1 3 0 0 3 0 23 1.5
18 MP11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 .1
24 MPH 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 3 .2
32 MPH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0

32+ MPH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0

TOTAL 31 105 153 107 81 52 97 133 129 147 123 114 83 59 73 38 1545 100.0
y

PERCENT 3.3 6.8 9.9 8.9 5.2 3.4 6.3 8.6 8.3 9.5 8.0 7.4 5.4 3.8 4.7 2.5 100.0.

7 AVERAGE SPEED FOR THIS TABLE EQUALS 4.6
I
n

LAPSE RATE (DEG F/100 FT) GREATER THAN .8 BUT LESS TIIAN OR EQUAL TO 2.2 g]
SPEED N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL PERCENT

0 MPH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0

1 MPH 1 0 0 3 0 1 1 2 2 3 0 2 1 1 0 1 18 1.7
2 MPH 2 6 2 3 3 6 2 8 13 9 0 2 4 3 1 6 70 6.8
3 Mril 2 4 5 3 10 3 11 8 11 10 12 12 5 4 3 3 106 10.3
4 MPH 4 14 24 19 12 14 18 24 23 15 11 12 9 6 4 5 214 20.7
5 MPli 7 29 32 30 20 14 21 37 42 18 16 11 17 10 8 10 322 31.2
6 MPil 4 20 21 39 11 11 6 -14 21 12 11 14 10 4 7 6 211 20.4
7 MPl! 3 11 0 5 2 2 1 6 0 2 6 7 3 4 3 4 65 6.33

g 8 MPH 1 1 2 1 1 0 0 0 1 0 3 3 2 1 0 3 19 1.8
_s 12 MPH 0 0 0 0 0 0 0 0 0 0 0 0 0 2 5 0 7 .7
P 18 MPH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0

24 MPil 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0m
32 MPH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0

a 32+ MPH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0

D TOTAL 24 85 92 103 59 51 60 99 113 69 59 63 51 35 31 38 1032 100.0
N PERCEliT 2.3 8.2 8.9 10.0 5.7 4.9 5.8 9.6 10.9 6.7 5.7 6.1 4.9 3.4 3.0 3.7 100.0
N AVERAGE SPEED FOR THIS TABLE EQUALS 4.2
w
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Table 2.6-3 (Continued)

JOINT FREQUENCY TABLES OF WIND SPEED (33')
AND DIRECTION BY STABILITY GROUP (SRL DATA)

LAPSE RATE (DEG F/100 FT) CREATER THAN 2.2

SPEED N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL PERCENT

0 FTil 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0

1 MPil 3 4 2 1 2 2 2 5 0 4 1 3 3 2 1 1 36 4.1
2 ten 12 14 5 6 4 6 5 7 10 9 12 4 7 10 9 6 126 14.5
3 MPil 10 11 11 13 9 13 11 17 17 16 11 18 14 5 9 4 189 21.7

no 4 FTil 4 12 13 10 13 13 16 14 14 14 6 5 4 6 8 5 157 18.0

6 5 MPH 3 14 25 25 19 16 19 18 12 8 5 9 6 6 9 3 197 22.6

L 6 MPit 1 3 24 31 14 2 5 6 3 2 1 4 7 2 2 2 109 12.5 1 .

,

7 FTil 1 0 5 22 5 0 1 1 1 0 2 4 1 4 1 1 49 5.6a

8 ITEI O O 1 0 0 0 0 0 0 0 0 0 2 0 0 2 5 .6"

12 FTil 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 .2 t

18 fTil 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0

24 FTil 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0.0

32 ITil 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
32+ MP11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0

TOTAL 34 58 86 108 66 52 59 68 57 53 38 47 44 35 40 25 870 100.0
PERCENT 3.9 6.7 9.9 12.4 7.6 6.0 6.8 7.8 6.6 6.1 4.4 5.4 5.1 4.0 4.6 2.9 100.0
AVERAGE SPEED FOR THIS TABLE EQUALS 3.5

N
a
F
-

ti
b
w
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2.7 PIOTA

Numerous ecological, and environmental studies have been con-
ducted in the area surrounding the VNP site. Many of these studies
have been in relation to the Savannah River Plant (SRP) . In this

'section information is derived from publications of personnel at
SRP, Savannah River Ecological Laboratory (SREL), and the Academy

'6f Natural Sciences of Philadelphia (ANSP). Data gathered by GPC
in its environmental surveys also are presented and discussed.
Where suitable, publications of other individuals and groups
are sunrnrized. Since it is not possible to supply a ccuplete
review of all the available literature, we have sunmarized the
nere pertinent studies and referred to additional studies.

We VNP site is an integral part of the area or region
surrounding it, and as such the biota of the region and not just
the site must be discussed. In this section we discuss the biota
of both the site and the region surrounding the site. mis is
expecially the case with terrestrial fauna and aquatic flora and
fauna.

For purposes of clarity, tables for each subsection of

O Section 2.7 are included at the end of the resTxctive subsections
in the order in which they are discussed.

2.7.1 VEGLTATION

A map of plant conmunities was drawn from aerial photographs taken
in 1971 prior to any work on the site by GPC. Bis map (Figure
2.7-2) represents the area as it was when acquired by GPC. The
275 foot wide transmission line right of way, 30 acre ' weather tower
clearing (circle on left of map) and 100 foot wide right of way
for the relocation of a county road are shown under the shading
on the map. Wese areas are included in the total stand acreage.
An overlay, Figure 2.7-1, shows additional plrfsical effects of the
plant. |

Transects (strips) were arranged through the cmmunities so that
a minimum of about 1 percent of the area was sanpled. The transects
were 33 feet wide and every tree in the transect greater than 4
inches diameter breast high (dbh) was tallied. Understory plots
of at least .01 acre were aanpled in nost carnunities for vegetation
less than four inches dbh. Figure 2.7-3 shows the location of

transects and understory plots. We study was conducted by GPC
foresters.

'

i
!

O
2.7-1
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Tables designated 2.7-1 through 2.7-13 provide quantitative data
for the plant carTnunities on the site. The last digit in the table
number corresponds to the ocomunity number used in the discussicn
and on Figure 2.7-2. We first column gives the density of trees
in the understory and the remaining columns provide infornation +

alcut cancpy species. Basal area is the sum total of cross section :
4 area of tree trunks neasured at dbh. Data on pulpwood volune are

presented in cords (cds) per acre and data on sawtimber are presented
in boardfeet (bd. ft.) per acre. Commercial value of pulpwood and
sawtinber also is given where applicable. The accampanying tables,
designated by the letter "A" are sunnaries of the raw field data
and are not expressed in terms of unit area. Tables witnout the
"A" designation have been converted to unit area. These tables i

show the size class distribution within each stand, which provides i
information about the age of the stand. Table 2.7-14 gives the t

percent cover by understory vegetation and acreage of plant ccrim-
unities and other physical features of the site. Table 2.7-15 lists ,

the ccumen trees of the site and Table 2.7-16 lists the understory
vegetation.

,

We have attempted to describe, as closely as possible, the site as
it was khen aoguired by GPC. All of the present old-fields were

O- under cultivation at that time; therefore, no attempt was made to
,

quantify old-field vegetation.

Vegetation on the site can be placed in three general categories:
1) pine-daminated ccumunities, 2) hardwood-ckmanated ocemunities, and
3) old field and recently cleared cormunities. The coamunities mui
be further subdivided on the basis of species ccrtposition. Fifteen
distinct ocmiunities and a pond are on the site.

Pine ccrmunities are identified as those with pure pine stands and
those in which pines are very abundant. 1bst of the site (1978 of
3100 acres) is characterized by a sandhill ccxmunity. The soil
is poor and sparsely covered with pines and small hardwood. We :

site can best be characterized by those who have seen it. One man
comented,"If the land was flat you could see all the way across the
site". Another said, "the land is so poor that yoa have to stand
on a sack of fertilizer to raise an umbrella".

Ccrmunity #1, (Tables 2.7-1, IA) on Figure 2.7-2 is a Sandhill-Up -
land Harthood-Pine ocumunity. Turkey Oak and longleaf Pine are the
nost abundant trees greater than or equal to 4 inches dbh. Pine
sawtimber was reroved by the previous owner. We understory is i

nostly Turkey Oak saplings but Water Oak, Bluejack Oak, Post Oak
and Iongleaf Pine are also important. W ere is 80 percent cover by !

understory vegetation. There are approxinately 44 canopy trees and
( 2131 understory trees per acre for a total of 2175 trees per acre.

2.7-2 |

12/1/72 :
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The total basal area of trees greater than 4 inches dbh is 10.46
square feet per acre. About eighteen of the species from Table
2.7-16 are comon in this camulity.

Camunity #2, (Tables 2.7-2, 2A) is similar to #1 except that planted
Slash Pine is the most abundant canopy tree follmed by longleaf
Pine. Eighty percent cover is furnished by understory vegetation.
Turkey Oak is abundant in the understory here but only about half ,

as dense as in Camunity #1. Slash Pine, Iongleaf Pine, Post Oak ,

'and Sassafras also are abundant. There are 55 canopy trees and 1355
understory trees per acre or a total of 1410 trees per acre. The +

total basal area of trees greater than 4 inches dbh is 11.22 square
foot per acre. Pine sawtirber was removed by the previous owner.
Understory species are similar to stand #1.

Community #3 (Table 2.7-3, 3A) is a Branch Hardwood Camunity. Black-
gum is the nest abundant canopy species. Water Oak, Red Maple,
YellN Poplar and Sweetbay also are abundant. Yellw Poplar, Red
Maple and Sweetbay are the only species in the understory and cover
is 100 percent. Although there were fewer trees per acre in this
ccrnunity than .in Camunities #1 and #2 (794.6 in the canopy and
understory combined) the total basal area of canopy trees was greater .

(71 square feet per acre) .

In Ocrmunity #4, (Tables 2.7-4, 4A) is a Branch Hardwood Camunity.
Black Gum is abundant here and was not seen in stand #3. Sweetbay,
Yellow Poplar, and Hornbeam are the only trees in the understory
and cover is 100 percent. There are 198 canopy trees and 550 under-
story trees per acre for a total of 748 trees per acre. We total
basal area of canopy trees is 106.7 square feet per acre. All
species of hardwood sawtimber were rercoved from a small area near
the county road by the previous w ner. There are twenty-nine camon
shrubs and vines in this comunity.

Oruunity #5 (Tables 2.7-5, SA) is also a Branch Hardmod Ocrnunity
but has nany nore understory species than ccurunities #3 and #4. No
one species greater than 4 inches dbh dcminates the camamity (although
Black Gum, Hickory, Ash and hhite Oak are nore irportant here than |
m actmunities #3 and #4) . White Oak, Southern Red Oak, Water Oak, i

Blackjack Oak, Sweetgum, Red Maple and Hickory are important under-
story species and cover is 100 per cent. Were are 98 canopy trees
and 1085 understory species per acre for a total of 1183 trees per
acre. We total basal area of canopy trees was 38.12 square feet
per acre. Shrubs and vines are similar to Conmunities #3 and #4. In
this comunity there is a 3.9 acre pond (#14 on Figure 2.7-2) . Se
bank is quite steep and vegetation grms alnest to the water's edge.
There are few anergent aquatic plants in the pond.

O
2.7-3
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Carmunity #6 (Tables 2.7-6, 6A) is designated Cbve Hardwood because
it faces the river and is different fr m the above three hardwood
comunities. There are only eight ccmTon tree species and the nest
abundant are Water Oak, Hickory and Sweetgum. The understory of
Water Oaks, Hickories, shrubs and vines forms medium comr and is
almost parklike. There are 101 canopy trees and 800 understory trees
per acre for a total of 901 trees per acre. The total basal area of
canopy trees is 70.27 sguare feet per acre. 'Ihere was light removal
of hardwood sawtinber by the previous owner.

Cmmunity #7 (Tables 2.7-7, 7A) is ten to fifteen year old planted
Slash Pine with few other trees. There are 222.1 canopy trees and
17 understory trees per acre for a total of 239.1 trees per acre.
The total basal area of canopy trees is 43.08 square feet per acre.
'Ihe nerchantible pine pulpwood was renoved by the previous owner.
Sixteen species from the shrub and vine list (Table 2.7-16) were
seen here. The parklike understory is sparsely covered (40 percent)
with shrubs, vines and annuals and is typical of pine plantations.

Comunity #8 (Table 2.7-8) is a one to tm year old Slash Pine plan-
tation which was planted on an 8' x 8' spacing in a field. There
was poor initial survival of the pines and heavy grass cover now
exists. There are 400 trees per acre.

The Bluff-Hardwood Ocrmunity (#9) (Tables 2.7-9, 9A) along the river is
,

daninated by Hickory and Northern Red Oak. In s m e places the
bluff reets the river and in other places there is a narrow floodplain.
White Oak, Northern Red Oak, Water Oak, Ash and Mulberry are the under- '

story species. There are 61 canopy trees arel 1800 understory trees
per acre for a total of 1861 trees per acre. The total basal area
of canopy trees is 41.66 square feet per acre. Seventeen camon
shrub and vine species were noted. Seventy percent cover is provided by
understory vegetation. There was light renoval of hardwood sawtimber
by the previous amers.

Camunity #10 (Tables 2.7-10,10A), Bottomland Hardwood or River Swanp,
lies in the floodplain of the Savannah River. The floodplain is very
narrow on this side of the river. Although Black Gum is the nest numerous
tree, Tupelo Gum has the largest basal area. Black Gum and Syca: Tore
are the only understory tree species. There are 136 canopy trees and
600 understory trees per acre for a total of 736 trees per acre. The
total basal area of canopy trees is 81.01 square feet per acre. Seven

,

species of shrubs and vines were comenly seen in this comunity. The
understory is sparse (30 percent cover) and has a parklike appearance.
There was light renoval of Cypress and hardwood sawtimber by the previous
owner.

O
2.7-4
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Comunity #11 (Tables 2.7-11, llA) a Sandhill-Longleaf Pine Conmunity, ;

is pino daminated but differs fram Camunities #1 and #2 by having <

nuch greater density of longleaf Pine and lesser density of oak species.
Camon understory vegetation includes eight species fran Tables 2.7-16
and Turkey Oak, Black Oak, Post Oak, and hiater Oak saplings. Eighty
percent cover is furnished by understory vegetation. There are 117
canopy trees and 500 understory trees per acre for a total of 617 trees per

,

acre. The total basal area of canopy trees is 24.1 square feet per acre.

Comunity #12 (Tables 2.7-12,12A) , a Sandhill-Iongleaf Pine Camunity :

is a nonoculture of Iongleaf Pines. There are 176 canopy trees and 1000
understory trees per acre and a total basal area of 22.53 square feet |
per acre in the canopy. Understory trees furnish 80 percent cover. Saw- |

timber was removed by the previous owner. Sparse ground cover is carnposed I

of broomsedge, grasses and " weeds".

In Comunity #13, (Tables 2.7-13, 13A) Iongleaf Pine is the only tree
species over 4 inch dbh. Seven species fran Table 2.7-16 were identified
and the understory trees are Longleaf Pine, Blackgum, Plum, tbrthern
Pal Oak, and Bluejack Oak which furnish 80 percent cover. There are 62
canopy trees and 2000 understory trees per acre for a total of 2062 trees ;

per acre. The total basal area of canopy trees is .~,3.14 square feet por
acre. Pine sawtimber was removal by the previous omer.

O '

Camunity #15 is a sandhill area (281.4 acres) which was cleared by the i

previous owner in preparation for row planting of Slash Pine. Presently !

the vegetation consists of annual and perennial " weeds" and grasses,
Turkey Oak, Sassafras and Persimron sprouts. i

On the site are 440 acres of old-field (Camunity #16) . This land was
t

under cultivation prior to purchase by GPC in 1971. Old-fields are !

abandoned agricultural land whose recovery fran previous disturbance is !
predictable. This recovery is termed ecological succession, since recovery !

proceeds in a succession of stages. During the first years after abandon- |
ment, herbaceous species, expecially canposites, usually are the damnant !
vegetation. Table 2.7-17 lists the density, frequency and bianass of -

,

old-field plants in a one-year old-field on the SPP (1) . The old-fields '

on the VNP site should be s.inilar to the one described in Table 2.7-17
at this time. As succession proceeds, the weed species are replaced by

,

grasses such as broansedge (Andropogon spp.) which form a dense, low sward.
.

Recovery then proceeds through a pine stage and finally to a hardwood
stage. On rest sites hankood is the stable ecosysten endpoint. The
actual species present, the density of plants and the time required to
proceed from one state to the next are dependent upon the previous cul-
tivation, the size of the area, the area, the presence of seed sources
and other factors. Young forests may be reestablished on small plots-

i

O .
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in less than'20 years, but it may rcquire 100-200 years for full i
' recovery to occur. The dynamics of the succession process with des-

cription of the dominant plant species, the quantities of plant biamass
per area and tim 2, and the comunity producti6n can be fowid in Odum (2)
and Golley O) .
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TABLE 2.7-1

VE ETATION OF iliE VNP SITE

CObMJNITY: Sandhill - Lpland IIarthood - Pine

ACREAGE: 1183.6
Basal Area Stand Stand

Stans/ Acre Stors/ Acre Sq. Ft./ Acre Volume Total Voltro Value
6eu 1w (Underatory) (? 4" dbh) ( 2.4" dbh) eds/ acre bf/ acre _ cris bd.ft. Pulpwood Sawtirter

Icngleaf Pine 169 12 2.15 0.28 0 336 0 33,360g

y Ioblolly Pine 7 1 0.32 0.06 0 75 0 750
1 Shorticaf Pine 0 2 0.32 0.05 0 55 0 550" Post Oak 231 6 1.47 0 0 0 0 0

Blackjack Oak 0 1 0.19 0 0 0 0 0
Bluejack Oak 215 1 0.24 0 0 0 0 0
Turkey Oak 1077 13 2.85 0 0 0 0 0
Water Oak 385 1 0.42 0 0 0 0 0
Northern Ped Oak 31 1 0.34 0 0 0 0 0
Southern Red Oak 0 1 0.60 0 0 0 0 0
Black Oak 8 1 0.26 0 0 0 0 0
Ilickory 8 3 1.04 0 0 0 0 0
Black Gum 0 0.4 0.19 0 0 0 0 0
Persinnan 0 0.2 0.06 0 0 0 0 0
Dogwood 0 0.1 0.01 0 0 0 0 0

M
b
h
w
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TABLE 2.7- 1A

Size class distribution for a 0.13 acre understory plot ( < 4"dbh) and a 13.78 acre strip ( 2 4" dbh) .

Sandhill - Uplard Hardwood - Pine Comunity.

SPFx m SIZE CLASS - INGES

<4 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 >20

Imgleaf Pine 22 67 38 28 18 10 4 3 0 0 0 0 0 1 0 0 0 0 0
Loblolly Pine 1 1 1 2 1 0 2 3 1 0 0 0 0 0 0 0 0 0 0
Shortleaf Pine 0 4 8 4 2 2 1 1 0 0 0 0 0 0 0 0 0 0 0

; .N Post Oak 30 21 12 15 9 10 2 2 4 3 0 1 0 0 0 0 0 0 0

Y Blackjack Oak 0 7 2 0 1 1 0 2 0 0 0 0 0 0 0 0 0 0 0
Bluejack Oak 28 9 4 3 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0m

'nirkey Oak 140 80 32 20 13 17 10 9 0 2 1 0 1 0 1 0 0 0 0

! Water Oak 50 7 5 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 1
No.h Red Oak 4 5 1 2 0 1 0 0 0 1 2 0 0 0 1 0 0 0 0
Southern Red Oak 0 2 1 2 1 1 0 0 1 0 0 0 1 1 0 0 0 0 1
Black Oak 1 5 2 1 1 1 2 0 0 0 0 0 1 0 0 0 0 0 0
Hickory 1 10 4 3 4 3 1 6 4 2 0 1 1 0 0 0 0 0 0
Black Gum 0 0 0 1 1 0 1 1 0 0 0 0 1 0 0 0 0 0 0
Persinnon 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0
Dogwood 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0-

1

d<

b
- b
4 m
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TABIE 2.7- 2

VEGETATIGJ OF 'nIE VNP SITE

OGNUNIT'I: Sandhill - Upland Hardwocxl - Planted Slash Pine

ACREAGE: 713
Basal Area Stand Stani

Stms/ Acre Stms/ Acre Sq. Ft./ Acre Volumo 'Ibtal Volme Value
deu iq (Urderstory) (?,,4" dbh) ( 2.4" dbh) als/ acre bf/ acre als bd.ft. Palpwood SawtLTher

Slash Pine 171 24 2.54 0.09 0 64 0 $ 640
Icblolly Pine 0 3 0.58 0.09 0 61 0 610w

'

Iongleaf Pine 114 10 3.46 0.73 0 525 0 5,250u
1 Shortleaf Pine 0 0.2 0.03 0.01 0 4 0 40

Turkey Oak 500 5 1.30 0 0 0 0 0
Post Oak 371 4 0.81 0 0 0 0 0
Bluejack Oak 0 3 0.47 0 0 0 0 0
Water Oak 14 3 0.65 0 0 0 0 0
Southern Red Oak 0 0.3 0.04 0 0 0 0 0
Blackjack Oak 0 0.3 0.06 0 0 0 0 0
Black Gum 0 0.8 0.64 0 0 0 0 0
Hickory 0 0.9 0.58 0 0 0 0 0
Dogwood 0 0.3 0.05 0 0 0 0 0
Black Cherry 0 0.2 0.01 0 0 0 0 0
Persinmon 14 0 0 0 0 0 0 0
Sassafras 171 0 0 0 0 0 0 0

U
b
b
m
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TABIE 2.7- 2A

Size class distribution for a .07 acre understory plot ( < 4"dbh) and a 6.59 acre strip ( 2 4" dbh) .

Sandhill - Upland liardwood - Planted Slash Pine Cam 1 unity.,

SPECIES SIZE CLASS - INCHES

<4 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 >20

Slash Pine 12 122 23 10 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0
Irblolly Pine 0 13 0 5 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0

w Icngleaf Pine 8 12 4 8 7 7 8 11 3 1 2 0 1 0 0 0 0 0 0L Shortleaf Pine 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 04 Turkey Oak 35 12 4 1 2 7 5 0 0 2 0 0 0 0 0 0 0 0 0Post Oak 26 9 5 5 0 2 2 1 0 1 0 0 0 0 0 0 0 0 0Bluejack Oak 0 10 2 2 1 2 0 1 0 0 0 0 0 0 0 0 0 0 0Water Oak 1 11 6 1 0 2 1 1 1 0 0 0 0 0 0 0 0 0 0Southern Ecd Oak 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0Blackjack Oak 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0Black Gum 0 0 0 0 0 0 1 2 0 0 1 0 0 0 0 0 0 0 0Hickory 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1Dogwood 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0Black Cherry 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0Persimnon 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0Sassafras 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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l
| TABLE 2.7- 3

VEGETATION OF ' HIE WP SITE
t '.i

CCPM NITY: Branch Hardwood

| ACREAGE: 74 9 '

Basal Area Stand Stand ;

Stems / Acre Stans/ Acre Sq. Ft./ Acro Volume Total Voltrne Value ;

SPDCIES (Urderstory) (2.4" dbh) ( 14" dbh) eds/ acre bf/ acre ads bd.ft. Pulpwood Sa#Aber '

White Oak 0 6 3.69 0.10 117 8 8823 $ 24 198.52
N Northern Red Oak 0 2 0.25 0 0 0 0 0 0 ty Water Oak 0 23 10.21 1.41 368 106 27712 S318 623.52
[ Southern Red Oak 0 0.9 0.08 0 0 0 0 0 0

Hickory 0 5 2.34 0.13 147 10 11046 $ 30 248.54,

Red Maple .200 17 6.29 0.94 82 71 6144 $213 138.24:

} Post Oak 0 2 0.29 0 0 0 0 0 0
Black Gum 0 88 30.16 3.10 887 233 66732 $699 2,502.45
Yellow Poplar 450 30 10.61 0.56 660 42 49673 $126 1,862.74
Sweetbay 100 13 3.36 0.58 0 44 0 $132 0
Pond Pine 0 2 1.27 0 124 0 9346 0 560.76
Irblolly Pine 0 4 0.79 0.04 0 3 0 $ 30 0
Cypress 0 0.7 0.30 0 0 0 0 0 0,

American Holly 0 3 0.57 0.08 0 6 0 $ 18 0
Dogwood 0 3 0.45 0 0 0 0 0 0
Ehn 0 3 0.35 0 0 0 0 0 0
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TABLE 2.7- 4

VEGETIsTION OF THE VNP SITE

COMMUNITY: Branch Hardwood

ACFEAGE: 63.5
Basal Area Stard Stand

Stans/ Acre Stans/ Acre Sq. Ft./ Acre Volune 'Ibtal Volume Value
5rtugs (Urderstory) (2.4" dbh) ( 2 4" dbhi eds/ acre bf/ acre . ces bd.ft. Pulewood Saeber

Sweetgun 0 26 16.41 0.99 1480 63 94240 $189 3,534.00

.M Fed Maple 0 8 2.77 0.45 49 28 3101 $ 84 69.77
y Sweetbay 450 10 1.67 0.09 0 6 0 $ 18 0

[ Dogwtxxl 0 6 1.01 0 0 0 0 0 0

Post Oak 0 1 0.19 0 0 0 0 0 0

Southern Rai Oak 0 1 0.27 0 0 0 0 0 0

Water Oak 0 12 9.29 0.29 896 18 57025 $ 54 1,283.06

Black Gum 0 74 39.12 2.97 2583 189 164493 $567 3,701.09
Yellow Poplar 50 29 14.95 1.28 1426 81 90823 $243 3,405.86

Cypress 0 |
9 6.61 0 624 0 39747 0 1,490.51

kner. Holly 0 2 0.53 0.09 0 6 0 $ 18 0
Elm 0 2 0.69 0.23 0 15 0 45 0

Sycamore 0 1 0.54 0.15 0 9 0 $ 27 0

Hickory 0 4 6.05 0.12 208 7 13228 $ 21 297.63
Blackcherry 0 2 2.82 0 264 0 16835 0 378.79
Persinum 0 2 0.28 0 0 0 0 0 0

Loblolly Pine 0 6 3.24 0.09 221 6 14051 $ 60 0

Hornbeam 50 3 0.26 0 0 0 0 0 0

s-
"
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TABLE 2.7- 4A

Size class distribution for a 0.02 acre understory plot ( < 4" dbh) and a 1.01 acre strip ( ?_4" dbh) .

Branch HarL%txxl Comunity.

SPECIES SIZE CLASS - INQIES

<4 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 >20
Sweetgun 0 1 5 2 0 2 2 4 2 2 3 0 0 2 0 0 0 0 1
Red Maple 0 3 0 1 0 1 0 0 3 0 0 0 0 0 0 0 0 0 0
Sweet Bay 9 3 3 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0

, Dogwood 0 3 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0w
WPost Oak 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.

bSouthern Red Oak 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
" Water Oak 0 1 1 4 0 2 1 0 0 0 0 1 1 0 0 0 0 0 1

Black Gun 0 5 5 13 3 12 1 7 6 9 2 5 3 1 2 0 0 0 0
Yellow Poplar 1 4 2 4 1 5 1 5 1 2 0 1 0 0 1 0 0 1 0
Cypress 0 0 0 0 0 1 1 1 2 1 0 3 0 0 0 0 0 0 0
Imerican Holly 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Elm 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0
Sycamore 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
Hickory 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1
Black Cherry 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Persinmon 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Icblolly Pine 0 1 0 0 0 1 0 1 1 1 1 0 0 0 0 0 0 0 0
Hornbeam 1 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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TABIE 2.7- 5

VEGE7IATIm OF THE VNP SITE

COMMLhTIY: Branch liardwood

pcprAGE: 70.5
Basal Area stand stard

Stems / Acre Stms/ Acre Sq. Ft./ Acre Volume 'Ibtal Volune Value
wu ity (Urderstory) (2.4" dbh) ( 2. 4" dbh) ois/ acre bf/acm cds bd.ft. Pulowood Sawtimber

hhite Oak 117 13 8.91 0.56 574 39 41501 $117 933.77
w Southern Red Oak 83 8 2.24 0.38 0 27 0 $ 81 0,

U Turkey Oak 0 0.5 0.22 0.06 0 4 0 $ 12 0
0 Water Oak 200 7 1.40 0.21 0 15 0 $ 45 0
* Northern Pod Oak 0 0.5 0.14 0 0 0 0 0 0

Laurel Oak 0 0.5 0.34 0.09 0 6 0 $ 18 0
Post Oak 0 4 1.53 0.18 42 13 2939 $ 39 66.13
Blackjack Oak 100 ! 3 1.75 0 90 0 6344 0 142.74
Sycamore 0 l 0.5 1.00 0 96 0 6810 0 255.38
Sweetgum 133 8 3.38 0.18 220 12 15555 $ 36 583.31
Persinman 17 0.5 0.10 0.02 0 1 0 $ 3 0
Ped bhple 167 6 1.90 0.07 84 5 5950 S 15 133.88
Ash 17 11 3.08 0.09 108 6 7599 $ 18 170.98
Pcplar 17 1 0.32 0.07 0 5 0 S 15 0
Hickory 167 12 4.78 0.30 166 21 11720 $ 63 263.70
Black Willow 0 2 0.24 0 0 0 0 0 0
Dogwood 33 0 0 0 0 0 0 0 0
Black Gum 17 12 4.08 0.42 24 30 1685 $ 90 63.19

U Elm 0 0.5 0.47 0 39 0 2724 0 61.29
D Ioblolly Pine 0 3 0.89 0.10 43 7 3047 $ 70 182.82

} Iongleaf Pine 9 1 0.60 0.03 47 2 3369 $ 20 202.14

.-
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TABLE 2.7-5 con't

Basal Area Stard Stard
Stms/ Acre Stcrns/ Acre Sq. Ft./ Acre Volume Ibtal Volume Value

seu 14 (Urderstory) (L4" dbh) ( 2 4" dbh) eds/ acre bf/ acre cds bd.ft. Pulpmod SMihr

Shortleaf Pine 17 2 0.29 0.08 0 6 0 $60 0
Slash Pine 0 2 0.46 0.08 0 6 0 $60 0
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TABIE 2.7- 6

VEGETATION OF 'IIIE VNP SITE

OGMJNITY: Cove Hart 1wtxx1

ACREAGE: 15.3
Basal Area Stand Stand

Stms/ Acre Stms/ Acre Sq. Ft./ Acre Volt.no Total Volum Value
Seu.14 (Urderstory) (2.4" dbh) ( 2 4" dbh) ods/ acre bf/ acre _ d.s bd.ft. Pulpwood Sa.+Jr.ber

Water Oak 500 47 37.98 1.70 3392 26 52018 $78 1,170.41
,N Northern Rcd Oak 0 3 0.40 0 0 0 0 0 0
y flickory 300 18 14.26 0.77 1000 12 15336 $36 345.06
g Sweetgun 0 18 7.99 0.51 357 8 5471 $24 205.16

Ash 0 3 1.29 0.34 0 5 0 $15 0
Basswtxx1 0 6 4.65 0 371 0 5695 0 213.56
Sugar Maple 0 3 3.13 0 0 0 0 0 0
Black Gum 0 3 0.57 0 0 0 0 0 0
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TABIE 2.7- 7

VEGETATION OF 'I1!E VNP SITE

Cor@ m I*IY: Slash Pine Plantation

ACREAGE: 148.7
Basal Area Stand Stand

Stans/ Acre Stans/ Acre Sq. Pt./ Acre Volume Total Volume Valueseu.aq (Understory) (?-4" dbh) ( 1 4" dbh) ods/ acre bf/ acre _ cris 1xi. f t. Pulrxxxxl Sawtirber

Slash Pine 17 195 35.76 5.82 0 867 0 $8,670 0
Irblolly Pine 0 17 4.57 0.96 0 142 0 $1,420 0w

*

w Iongleaf Pine 0 6 2.23 0.54 0 80 0 800 0
h Shortleaf Pine 0 0.8 0.19 0.04 0 6 0 60 0

Post Oak 0 2 0.18 0 0 0 0 0 0
Water Oak 0 0.5 0.07 0 0 0 0 0 0
Turkey Oak 0 0.8 0.08 0 0 0 0 0 0
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TABIE 2,7 7A

Size class distribution for a .06 acre understory plot ( < 4" dbh) and a 3.95 acre strip (.t 4" dbh) .

Ten to fifteen year old Slash Pine Plantation.

SPECIES SIZE CIASS - INOES

<4 4 5 6 7 8 9 10 11 12 13 > 13

Slash Pine 1 186 185 219 108 54 16 4 0 0 0 0
Loblolly Pine 0 17 13 12 6 6 3 4 3 3 1 0"
Iongleaf Pine 0 5 2 4 0 3 3 5 1 2 0 0

Y Shortleaf Pine 0 0 0 2 0 1 0 0 0 0 0 0"
Post Oak G 3 2 1 0 1 0 0 0 0 0 0
Water Oak 0 1 0 1 0 0 0 0 0 0 0
Turkey Oak 0 2 1 0 0 0 0 0 0 0 0
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'DWIE 2.7- 8

VEGETATICN OF 'HE VNP SITE

@ EWITY: Planted Slash Pine (1 - 2 years old)

m: 9.5
Basal Area S*M Stard

Stans/ Acre Stms/ Acre Sq. Ft./ Acre Volume Total Volume Value
SPirIEs (Urderstory) ( ?-4" dbh) ( 2 4" dbh) ods/ acre bf/ acre ads bd.ft. Pulowood Sawthber

Slash Pine 400 0 0 0 0 0 0 0 0
"
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TABIE 2.7- 9

VEGETATICN OF 'I1!E WP SITE

COMJNITY: Bluff Ilarchood

ACREAGE: 60.5
Basal Area Stand Stard

Stms/ Acre Stars / Acre Sq. Pt./ Acre Voltme Total Voltro Value
derrie (Understory) ( ?4" dbh) ( 1 4" dbh) ads / acre bf/ acre ads bd.ft. PulDWood Sa%+imMr

Sweetgum 0 3 1.68 3.06 93 187 5701 $561 213.79
,u Hickory 0 18 11.43 0.64 628 39 38727 $117 871.36
4 Slash Pine 0 2 0.21 0 0 0 0 0 0

h Ioblolly Pine 0 2 1.88 0 240 0 14830 0 889.80
Cypress 0 2 0.53 0 0 0 0 0 0
Northern Red Oak 100 11 16.77 0.27 1786 16 108971 $ 48 2,451.85
Turkey Oak 0 2 1.20 0 72 0 4392 0 98.82
Water Oak 200 6 2.02 0.37 0 22 0 $ 66 0
White Oak 1200 0 0 0 0 0 0 0 0

| Elm 0 8 1.52 0.07 0 4 0 12 0
Ash 200 3 2.17 0.10 175 6 10654 $ 18 239.72
Yellow Poplar 0 2 0.83 0.17 0 10 0 $ 30 0
Sugar bbple 0 2 1.42 0 89 0 5421 0 121.97
Mulberry 100 0 0 0 0 0 0 0 .O
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TABIE 2.7- 10

VEGETATION OF 'IHE VNP SITE
,

COMMUNITY: Bottanland Hardwood (River Swamp)

ACREAGE: 54.8
Basal Area Stand Stard

Stars / Acre Stars / Acre Sq. Ft./ Acre Volume 'Ibtal Volume Value
SrwAg (Urderstory) ( E4" dbh) ( 1 4" dbh) cds/ acre bf/ acre cis bd.ft. Pulowood Sawtir6er

Ash 0 17 10.97 0.46 566 25 31181 $ 75 701.57
Black Gum 500 56 9.08 1.13 639 62 35197 $186 1,319.89y

L Tupelo Gum 0 14 19.83 0.50 160 27 88425 3,315.94
h Hickory 0 14 10.46 0.71 616 39 33937 $117 763.58
* Water Oak 0 9 12.32 0.29 1073 16 59134 $ 48 1,330.52

Black Willow 0 1 0.19 0 0 0 0 0 0
Red Maple 0 1 1.53 0 99 0 5433 0 122.24
Sycamore 100 6 5.25 0 463 0 25512 0 956.70
Hackberry 0 4 0.88 0.17 0 9 0 $ 27 0
Cypress 0 9 8.97 0 1063 0 58583 0 3,514.98
Ebn 0 4 1.34 0.21 0 11 0 $ 33 0
Sweetgum 0 1 0.19 0 0 0 0 0 0
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TABIE 2.7- 11

VEGETATION OF TIE WP SITE

COtMNITY: Sandhill - Iongleaf Pine

ACREAGE: 17.3
Basal Area Stand StaM

Stars / Acre Stms/ Acre Sq. Pt./ Acre Volume Total Voltre Value
snua (Understory) (? 4" dbh) ( ?_4" dbh) cds/ acre bf/ acre cds bd.ft. Pulpwood Sawtimber

Iongleaf Pine 0 109 17.89 1.72 110 30 1902 $300 114.12
F Turkey Oak 50 5 2.74 0 0 0 0 0 0
y Southern Red Oak 0 3 3.47 0 0 0 0 0 0
tj Black Oak 200 0 0 0 0 0 0 0 0

Post Oak 50 0 0 0 0 0 0 0 0
Water Oak 200 0 0 0 0 0 0 0 0
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TABIE 2.7- 12

VE8TATICN OF ' HIE VNP SITE

COFNUNITY: Sandhill-Inngleaf Pine

16 2: 7.0

Basal Area Stand Stand
Stms/ Acre Stms/ Acre Sq. Ft./ Acre Voltrro Total Volume Value

Seu.W (Understory) (2.4" dbh) ( 2 4" dbh) ois/ acre bf/ acre cris bd.ft. Pulpwood Saw+i + 2

longleaf Pine 1000 176 22.53 1.84 0 13 0 $130 0w
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TABIE 2.7- 12A

Size class distribution for a 0.01 acre anderstory plot ( < 4" dbh) and a .522 acre strip ( 2 4" dbh) .

Sandhill-Longleaf Pine Ccrnunity.

SPFrTys SIZE CLtES - HOES

<4 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 >20

longleaf Pine 10 52 16 19 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table 2.7 - 14

PERCENT OF CNER BY UNDERS'IORY VEGETATION NO ACREAGE OF PHYSICAL
~

FEATURES OF THE VNP SITE WlEN A02UIRED BY GDORGIA POWER COMPANY .

COMMUNITY % COVER ACREAGE

1. Sandhill-Upland HanNood-Pine 80 1183.6
2. Sandhill-Upland Hardwood Planted Slash Pine 80 713.0
3. Branch Hardwood 100 74.9
4. Branch Hardwood 100 63.5
5. Branch HanNood 100 70.5
6. Cove Hardwood 100 15.3 !

7. Slash Pine Plantation (10-15 yrs. old) 40 148.7
8. Slash Pine Plantation (1-2 yrs. old) no understory 9.5 '

9. Bluff Hardwood 70 60.5
10. Bottanland Hardwood (River Swamp) 30 54.8
11. Sandhill-Iongleaf Pine 80 17.3

.

1

12. Sandhill-Longleaf Pine 80 7.0
13. Sandhill-Iongleaf Pine 80 17.1

0 14- roaa - 39
15. Cleared Sandhill 281.4-

16. Old Fields (1 yr. old) - 440.0
17. County Roads (30' R/W) - 16.1

;

I

t

|

I

i

,

O
2.7-33 ,
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TAB 12 2.7 - 15

!

Camon trees of the VNP site j

i

COMTN INE SCIENTIFIC PE E

Turkey Oak Quercus laevis f
Bluejack Oak Quercus incona '

Blackjack Oak Quercus marilandica
Water Oak Quercus nigra
Northern Red Oak Quercus borealis
Post Oak Quercus stellata -

Black Oak Quercus velutina
Southern Red Oak Quercus rubra
White Oak Quercus alba
Laurel Oak Quercus laurifolia
Sweetgum Liquidambar styraciflua :

Black Gum Nyssa sylvatica
Tupelo Gum Nyssa aquatica
Slash Pine Pinus caribaea

ILongleaf Pine Pinus palustrisO Shortleaf Pine Pinus echinata
Loblolly Pine Pinus taeda
Pond Pine Pinus rigida var. serotina
American Hornbeam Carpinus caroliniana
American Holly Ilex opaca

Basswood Tilia spp. i

Black Walnut Juglans nigra
Black Willow Salix nigra
Hickory Carya spp.
Ash Fraxinus spp.
Sugar Maple Acer saccharum
Sassafras Sassafras albidum
Cypress Taxodium spp.
Elm Elmus spp.
Yellow Poplar Liriodendron tulipifera
Red Maple Acer rubrum
Sycarore Platanus occidentalis
Persintnen Diospyros virginiana
Dogwood Cornus florida
Sweetbay Magnolia virginiana
Black Cherry Prunus serotina

,

O
2.7-34

12/1/72
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TABLE 2.7 -15 can't

.

Plum Pnmus spp.

IIackberry Celtis occidentalis ,

i

Pm elder Acer negundo
Ped Fblberry Fbrus rubra ,

Swampbay Persia palustris

Blacklocust Robinia pseudoacacia
,

P

O
:

O
2.7-35

12/1/72
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''\ TABLE 2.7 - 16(d
Common shrubs and vines of the VNP site

COMMON NAME SCIENTIFIC NAME

Grape Vitis spp.

Muscadine Vitis rotundifolia
Poison Oak Toxicodendron quercifolium
Poison Ivy Toxicodendron radicans
Poise Sumac Rhus vernix
Southern Wax Myrtle Myrica cerifera

Sumac Rhus spp.
Virginia Creeper Parthenocissus quinquefolia
Parkleberry Vaccinium spp.
Blackberry Rubus spp.
Dewberry Rubus spp.
Hawthorn Crataegus spp.
Plum Prunus spp.
Greenbriar Smilax spp.
Gallberry Ilex glabra
Blackhaw Viburnum spp.
Hazel Alder Alnus rugosa

/''% Honeysuckle Lonicera spp.
\- I Wild Azalea Rhododendron nudiflorum

Southern Decumaria Decumaria barbara
Virginia Sweetspire Itea virginica
Rattam Berchemia spp.
Devils Walkingstick Aralia spinosa
Amer. Beautyberry Callicarpa americana
Buckeye Aesculus spp.
Bumelia Bumelia spp.
Pawpaw Asimina parviflora
Baccharis Baccharis spp.
Serviceberry Amelanchier arborea
Carolina Buckthorn Rhamnus caroliniana
Dog Hobble Levcotheum spp.
Common Buttonbush Cephalanthus occidentalis

Fern Polypodiceae
Cane Arunoinaria tecta
Beggarlice Lappula spp.
Wiregrass Sporobolus sp.
Spanish Moss Tillandsia sp.
Dog Fennel Eupatorium capillifolium ,

Sedge Andropogon virginicus
Goldenrod Solidago sp.
Rabbit Tobacco Gnaphallum obtusifolium
Legumes Leguminosae

eg

2.7-36

12/1/72
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Table 2.7-17

e

SPECIES OF OLD-FIELD PLANTS IN A ONE YEAR OID-FTFTn ON SRP (1) |

Average ?faximum % Penh f

'
Density Density Frcquency Standinc

2 2Common Name Scientific Name per n per m Crog
'

r/m- !

Fescue Festuca sciurea 2.0 8.0 15.0 0.60

Love grass Eragrostis hirsuta 0.1 3.0 3.8 1.35
,

Sand grass Triplasis prupurea 16.0 153.0 16.3 30.19
,

!Three-awn Aristida tuberculosa 2.2 12.0 2.5 0.12
,

Three-awn Aristida oligantha 0.7 7.0 1.3 10.02 3

Three-awn Aristida purpurascens 4.3 32.0 21.3 2.98 ,

Bermuda grass Cynodon Dactylon 115.2 1275.0 70.0 123.02 ~j

Fall witch r

grass Leptoloma cognatum 2.1 35.0 18.8 2.56

fPanic grass Panicum_commutatum 1.1 15.0 3.8 0.14

Sandbur Cenchrus pauciflorus 13.6 102.0 16.3 9.80 !
!

Broom sedge Andropogon virginicus 0.4 5.0 16.3 0.24

Ecard grass Andropogon ternarius 0.3 3.0 1.3 2.48

Johnson grass Sornum halepense 2.7 18.0 2.5 11.23
'

Galingale Cyperus compressus 1.9 35.0 18.8 ~2.82

Eulbostylis cappilaris 0.3 3.0 1.3 0.004 ;

Path rush Juncus tenuis 2.5 25.0 1.3 0.04 ;

i
Red sorrel Pumex acetosella 0.4 4.0 26.3 3.80 j

!Lamb's quarter Chenopodium album 0.2 2.0 1.3 0.02

Froclichia floridana 9.6 263.0 5.0 3.42 !

(::) i

2.7-37 !
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Tabic 2. 7-17 (Cont. ) j
;

i
' - Average Maximum % Peak |

Density Density Frequency Standing i
2 2Common Name Scientific Nane per m per m Crog

g/m
i i

|

| Carpet weed Mollugo verticillata 2.2 92.0 10.0 0.09 |
:

iStipulicida setacea 0.1 1.0 1.3 0.001 >

:

Catchfly Silene antirrhina 0.1 1.0 1.3 0.04
i

Pepper grass Lepidium virginicun 0.2 2.0 10.0 6.02

Sickle-pod Cassia Tora 23.5 182.0 62.5 1.37

Cassia Deeringiana 0.1 1.0 1.3 0.07
:

Rattlebox Crotalaria sagittalis 4.7 68.0 11.3 11.6
\

Tick-trefoil Desmodium tortuosum 6.2 187.0 12.5 0.41 |
}Bush clover Lespedeza cuneata 5.6 80.0 5.0 8.20 ;

jJapanese clover Lespedeza striata 4.1 114.0 17.5 1 3.68

I
Wild bean Strophostyles helvola 0.7 13.0 2.5 13.37- i

:

4

Croton glandulosus 0.1 1.0 1.3 0.02 :

!

St. John's wort liypericum gentianoides 2.5 11.0 51.3 1.55 i.

!

t
Genothera 1aciniata 0.3 1.0 6.3 1,67

; Toad flax Linaria canadensis 3.0 7.0 23.8 1.08 |
t

'

Girardia fasciculata 0.3 3.0 3.8 0.11
!

| Trumpet creeper Campsis radicans 0.3 3.0 1.3 1.78 |
;

|
Euttonwood Diodia teres 24.4 185.0 45.0 10.82

,

Mexican clover Richardia scabra 0.3 3.0 1.3 0.03

Specularia perfoliata 0.7 10.0 3.8 0.60

\Itaplopappus divaricatus 0.6 5.0 27.5 -23.90
. (:):

i
2.7-38 !

!
.
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. Table 2.7-17 (Con t.)
.

i
'

l

Average Maximum % Peak i

Densif Density Frequency. Standing
2Per m per m Crog ,

Common Name Scientific Name . g/ m i
'P

i

i
Golden aster Petero theca subaxill aris 1.8 10.0 71 . 3 161.34 j

r

Daisy Erigeron ramosus 0.3 5.0 15.0 0 . 74

.|
llo rseveed Leptilon canadensis 25.7 285.0 90.0 118.20 |

fGnaphalium purpur eum 0.8 8.0 23.8 2.08
!

Cudweed Gnaf alium obtusifolium 0.3 3.0 3.8 0.47h

Do g-f ennel Esto rium cap _illifollium 1.1 7.0 35.0 1.45
,

I

|

9
,
i

'h

|

|

.

,

(
:

i

!

ii-

!

;

!

!

;

!,

O. i

,

| 2.7-39 '
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2.7.2 INSECdi '

The potent;ial number of species of insects on the VrP site at
any one time is in the thousands. No attempt has been made to survey
the insects on the plant site. Insects in the herb stratum of a field.
of sericea lespedeza (Lespedeza cuneata) were surveyed in 1959-1960
on SRP (4). In this study 39,825 adult insects were examined and
a total of 479 species were identified. The following is suninary of
this study which is quoted from Menhinick (4) with only minor changes:

Density and bionass of arthropods

A general account of the seasonal changes
in the desity of arthropods in the lespedeza
field is given below.

Winter and spring. During the nonths of
December to April only a very few species were |

present in the lespedeza field. Cicadellidae,
Pentatonidae, Curculionidae, and lepidopterous
larvae were the main phytophagous forrs; they
were probably feeding on the understory plants,
since the daninant lespedeza had not yet started '

O growth. Spiders were the nest numerous predators.

Insect density increased after emergence
of young lespedeza shoots during March. Phytophagous
forms increased from 0.02/m2 on March 1 to 0.17/m2
on April 1, and to 1.00/m2 on May 1. Fbst of the
cxmmon families were present by May 1. Melanoplus
nymphs (several species, Acrididae) and Stictocephala
diminuta (Membracidae) were conron. Doryntfrmex
pyramicus (Formicidae) and attid spiders were the
nest abundant annivores and predators at this time.

2By May 15 there were 6.17 phytophagous forms /m
and many of the characteristic sunTner species appeared
for the first time. Oecanthus quadripunctatus
(Gryllidae), Conocephalus saltans (Tettigoniidae),
and Melanoplus spp. (Acrididae) nynphs occurred in
large numbers and made up nest of the total biomass.
Alydus curinus and Alydus pilosulus (Ocreidae), which
were to remain camon throughout the sumer,
were first notod as abundant on May 15. Lygaeidae,
Miridae, Membracidae, Formicidae, and Araneida were
omron.

O ;

2.7-40
12/1/72
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Sumer. From June 1 to October 15 total density
and biomass of arthropods remained approximately
constant with fluctuations occurring primarily
on the species level. A brief account of species
cunposition is as follows:

ORTHOPTERA, which made up over half of the total
bionuss at this season, were represented by numbers
of Oecanthus quadripunctatus (Gryllidae, June 15-
October 1), iblanoplus biliteratus (Acrididae, May
15-December 1), and Melanoplus femur-rubrum (March
15-Noveder 1). Many of t1e Orthoptera had two
generations per season. Oecanthus nymphs were
collected May 15-June 15 and August 1-August 15; ;

Conocephalus nymphs were found May 15-June 15 and
August 1-August 15; Schistocerca nyrphs, June l-
August 15; and Iblanoplus nyrphs, May 1-Septerber
15.

IIENIPTEPA were prunnent both in numbers and
bionass. Thyata custator (Pentatomidae) was conron

p Fby 15 and September 15-November 1. Pentatomidae
( nynphs were collected in large numbers Fby 15-

Juno 1 and on Feptember 15-October 15. Geocoris
uliginosus (Lygaeidae, thy 1-October 15), ysius
californicus (Lygaeidae, bby 1-June 1), Adelphocoris
rapidus (Miridae, with peaks in May 15 and September
15), and Psallus sp. (Miridae, May 15-October 15)
were present in large numbers. Alydus pilosulus
was one of the most comon large species (Coreidae,
thy 1-Nove!"berl); Alydus eurinus occurred at the
same tine but at lower densities. Predaceous
Hemiptera included Zelus cervicalis (Peduviidae,
June 15-October 1) with nynphs in August 1-October
15 and sinea diadora (Reduviidae, thy 15-rbvember
1) with nyrphs in May 1-15 and July 1-September 1.

HOMOPTERA were the nost abundant pr.imary consumers,
but their total biocass was small. Cicadellidae
included large nusers of Scaphytopius acutus,
Icertogollia sanguinolenta, Gyponana sp., and Del-
tocephalus sonorus present all sumer. Acanalona
bivittata (July 15H)ctober 15) and nymphs of PM-
lloscelis sp. (June 15-August 15) were the carmonest
Pulgoridae. Membracidae were present all surmer with
Stictocephala diminuta and Vanduzes laeta occurring
in largest numbers.

2.7-41
12/1/72 ,
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ODLEOPTEPA included large numbers of Maecolasnis
,

flavida (Chrysomelidae, June 1-October 1) and i

Pantamorus godmani and Pantonorus taeniatulus
TCurculioniFae, ccrman August 15-November 1) with
P. taeniatulus being the rest abundant, Bothrotes

,

Tortis (July 1-October 1) accounted for the large
biomass of Tenebrionidae during this tine. Chaulio-
gnathus marginatus, (Cantharidae)which occutTod on i
flowers, was present August 1-September 1. Pre- ;

daceous Coleoptera included Phy11obaenus pubescenn
(Cleridae) and Calleida fulgida (Carabidae) which
were present all sumer. I

DIPTEPA having an individual dry weight of one [rilli-] ;

gram or nore were unconnon and were representec |
mainly by Asilus sp. (Asilidae, July 1-October 1),
Phthiria unimaculata (Empididae, July 1-September

- ,

15) , and Culex sp. (Culicidae, November 1 only) .
;

HYMENOPTERA were represented by a large number j

of species containing only one or two individuals
each. Epyris sp. (Bethylidae, June 1-September 15)O and Spilochalcis flavopicta (Culcidae, April-
November 15) were cannon hynr_nopterous parasites.
Ants (Formicidae) included very 1&rge numbers of ,

Dorymyrmex pyramicus and Trachynr/rnex septen-trionalis {
that occurred throughout the sumer with Dorvmvrmex :

being nest acrmon. Nectar feeders appeared in
the field between July 1 and September 1. Megachile- ;

nendica (Megachilidae), Apis nellifera and Barrbus ,

fraternus (Apidae) constantly visited the flowers.

Larvae of LEPIDOPTrRA and miscellaneous small adult
1noths were common throughout the sunner, SPIDERS were

also conron throughout the sunmer and made up a
large proportion of the total predators, i

Fall. As the lespedeza leaves dried and dropped to j
the ground, the number of phytophanous insects declined '

from the sunter level of about 6.7/m2, to 4.6/m2 ion
October 15 and to 3.7/m2 on November 1. IIowever,

total bicmass remained at the surrer level (40 mg/m2)
due to continued dorrinance of large grasshoppers and

i

O !
!

i

2.7-42
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Hemiptera. In contrast, both numbers and bicraass
of predators declined in the fall. Melanoplus
(four species, Acrididae), Thyanta custator ,

(Pentatomidae), Alydus eurinus and A. pilosulus
(Coreidae), Culex sp. (Culicidae), Pantamorus
godmni and P. taeniatulus (Curculionidae),

~

Gynana sp. and Sca_phytopius acutus (Cicadellidae) ;

and Vanduzea leata (Fbmbracidae) were the canon
-

,

forms at this thne.

Prost occurred in the first half of November. 2On November 15 there were only 0.18 arthropods /m ,
conposed primarily of tblanoplus sp. (Acrididae),

Gyponana sp. (a large cicadellid), and a few pre-
daceous spiders.

Species-area relationships

The total number of species of adult insects
was low during the winter. The number of species
increased throughout the spring, reaching a peak
of about 125 species per 2500 sweep-strokes (an
area of approxinately 460m2) during the sunmer.
Numbers decreased to winter levels between the
1st and 15th of Novenber. Herbivores made up

_

about 80 per cent of the total species and were
primarily responsible for the trend observed for
all species. Species of sucking herbivores
(mainly IIemiptera and Homoptera), chewing herbi-
vores (Orthoptera and Coleoptera), and nectivores
(nninly Diptera and Hymenoptera) increased dur-
ing the spring. Sucking herbivores continued
to increase during the sumer, but nectiseres
decreased during the period; chewing herbivores
decreased after September. The number of car-
nivorous species increased after May 15 and
between 10-18/460m2 during the sumer. Be-

2tween three and seven species of amivores/460m
were present at this time.

'Ihe number of species in weight classes was ,

also examined. Species weighing 1-9 mg dry
2weight / individual numbered around 80 species /460 m

during the sumer. Those weighing 10-500 ng/in-
2dividual gradually declined frun a peak of 39/460m

2.7-43
12/1/72
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2in June to 22/460m in tbvember after which they
dropped sharply. Not all species in the 0.40-0 9 mg/
individual weight class were identified 041crohymenoptera ,

and Micrediptera were the main exceptions); and, hence,
this weight class was not emparable to the higher
teight classes. The few species considered in this
group remained at about 12/460 m2 throughout the su:mer.
Weight classes of herbivores considered separately
showed the same general trends as did weight classes i

of all trophic groups consiA red together. Other
trophic groups were not numerous enough to permit ccm-
parison to waight classes.

ftre important than a detailed analysis of the insect cornuity
,

is the occurrence of possible insect pest species on the site. A
prelinunary survey of the plant site was made for insect pest spec.ies
and no high levels of incidence were noticed. The most important pest
species that are likely to be present in the area are discussed below:

1) Southern Pine Bettle (Dendroctonus frontalis): This is the most
inportant insect pest of southern pine trees. The range of this pestO has remained fairly stable since the late 1800's and includes the VNP
site. The insect bores under the bark of trees and girdles trees of
various sizes so that millions of dollars of green timber may be
killed. Population buildups often are violent and hard to predict.
Not many pine beetles vould be found on the site due to the low density
of pine trees.

2) Ips Engraver Beetle (Ips spp.): This beetle is not as spectacular
as the pine beetle, but is always present in pine trees and may do
considerable damage. 'Ihe beetle attacks weakened trees and each year
activity increases with the advent of hot, dry weather in summer and fall.

3) Black Turpentine Beetle (Dendroctonus terebrans): This is a
serious and persistent pest capable of killing the best trees in a
pine stand. It is especially abundant after disturbances such as
heavy cutting, particularly following logging in wet weather on low,
poorly drained areas.

4) Eastern Tent Caterpillar (Malacosoma anericana): These cater-
pillars build tents cmposed of layers of silky web in various kinds
of deciduous trees. Wild cherry trees are the favorite hosts. Iarge
number of caterpillars inhabit the tent, eat leaves of the trees, and
thus weaken but seldm kill, the tree.

Other insect pests of southern pine trees are discussed in Bennett '

and Ostmark (5) .

2.7-44
12/1/72
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2.7.3 AMPHIBIANS AND REPTILES

,

Amphibians and reptiles of the area are listed in Table 2.7-18. (6)
Felative abundance based on two years of fairly extensive pitfall- ,

trapping at SRP is indicated for each species. Species are ranked
in onler of decreasing abundance as follows: bbst camon, very
connon, cannon, fairly camon, uncamon, rare. Animals ranking in
the first three categories are included in the discussion of habitat
and feeding habits. Table 2.7-19 provides additional information on
the relative abundance of the reptiles of SRP; (7) this information
is based on a study conducted during June-October, 1965. The data
was collected by road censusing and trapping. Table 2.7-20 provides -

infonction on the relative abundance of 16 species of frogs cap-
tured in pitfall traps on SRP. (8) Trapping was conducted around
the pennanent pond from January 3,1969, to December 31, 1970;
trapping around the temporary pond was frun June 23, 1969, to
December 31, 1970.

Habitat and feeding preferences of the rrre coman species of am-
phibians and reptiles are discussed in the following paragraphs.
Smith (gn is stmmarized prima-ily from cenant (9) and Zim andInfonta

.

O "mrd1ea se1 mmcacr

Hebitat Preference - Occurs in variety of habitats, ranging
from noist sandy areas to dry hillsides. Burrower.

Feeding Habits - Fill eat earthworms and other invertebrates .

Red-Spotted Newt

Habitat Preference - Iquatic state - ponds, small lakes
narshes, ditches, quiet portions of streams, and
other shallow permanent or semipermanent bodies of
water. Adults - open water or crawling on bottan

,

|
or through vegetation. Often remain active all winter
and may be observed through ice. Terrestrial efts,
although avoiding direct sunlight, often walk about in
open on forest floor in broad daylight. After summer
showers in mountainous regions, sometianes seen by j

scores or 100's.
Feeding Habits - Includes insects, leeches, wonns, tiny nollusks

and crustaceans, young amphibians, and frog's eggs.
I

l

O

2.7-45
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:

Ible Salamander '

:

Habitat Preference - Burrower, but occasionally found under [
)logs or other objects in danp places.

Feeding Habits - Will eat earthworms and other invertebrates. |

|
:

Dusky Salamander
,

Habitat Preference - Occur in brooks, near springs and in
seepage areas. Fbst comon along edges of small wood-
land streams where stones, pieces of wood and mis- '

cellaneocs debris provide shelter and food. Seldom
wanders far fran water.

Feeding Habits - Earthworms, smil slugs, isopods, soft bodied
insect larvae, etc.

I

Slimy Salamnder

Habitat Preference - Bbist wooded ravines or hillsides are
favorite habitats.O Feeding Habits - Feed on large variety of invertebrates, such as
earthwoms and many kinds of insects. *

Dwarf Salamander ,

,

Habitat Preference - low swanpy areas, where it hides under all
types of shelter. ,

Feeding Habits - Probably insects.
,

|
Eastern Spadefoot " cad i

t
'

Habitat Preference - Species of the forested East and Southeast,
usually found in areas characterized by sandy or other
loose soil.

Feeding Habits - Insects and terms.

Spring Peeper >

t

Habitat Preference - Woodlands, being especially abundant in i

areas of brushy second growth or cutover woodlots if -

'

these are near small, temporary or semipermanent ponds
or swamps. Seldom seen except in breeding season, but

O ao cceet =>11v vre- tar" - as 'v a v 1" aexe or r 1"r
weather.

Feeding Habits - Chiefly insects. I
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Southern 'Ibad !

Habitat Preference - Cam on toad of South and particularly
abundant in sandy areas. Becomes active at twilight, !

foraging well into night. Daylight hours are spent :

cMefly in hiding, often in burrows of the toad's own
mak1ng.

Feeding Habits - Chiefly insects.
>

Green Treefrog |

Habitat Preference - Swamps, borders of lakes and streams, f

floating vegetation, or alnest any place well supplied
with water or dampness.

Feeding Habits - Chiefly insects.

Barking Treefrog
,

Habitat Preference - 11igh climber and burrower, but also
O

'

uses other heb1 tete between these 2 extre ee. 1n
hot, dry weather often takes shelter in sand or soil .

beneath roots or citmps of grass or other vegetation. '

Feeding Habits - Chiefly insects. r

!

Squirrel Treefrog
'

Habitat Preference - Found in gardens, weed or brush tangles,
woods, trees - alnest anywhere close to noisture,
food and a hiding place.

Feeding Habits - Includes insects.

Chorus Prog

Habitat Preference - Habitats include pine flatsoods, wet ,

'neadows, roadside ditches, noist voodland, etc.
Feeding Habits - Chiefly insectiserous |

;

i

?

O !
,
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Eastern Narrteltuthed Toad

Habitat Preference - Wide variety of habitats, but all have
2 things in cmon - shelter and noisture. Borders
of swamps and small streams. Under boards, logs,
etc. in vegetable debris, abandoned sawdust piles,
etc.

Feeding Habits - Chiefly insects such as small beetles,
termites and especially ants.

Bullfrog

Habitat Preference - RIuatic and preferring larger bodies
of water than nest other frogs - lakes, ponds, bogs,
sluggish portions of streams, cattle tanks, etc;
usually seen at water's edge or amidst vegetation or
snags in or under which it can hide. Small streams ;.

are used where better habitats are lacking.
Feeding Habits - Includes insects mainly - also small birds

and turtles, small frogs.

M hd

Habitat Preference - Abundant in southern pine woods. Hides
under all manner of objects, but is much more active
by day than other toads.

Feeding Habits - Chiefly insects.

Cricket Frog

Habitat Preference - Chiefly lowlands, coastal plain bogs
and ponds and river-bottom swanps. Follows river
valleys northward into most upland regions.

Feeding Habits - Diefly insects,
:
1

i

Green Prog

Habitat Preference - lux 2ndant - found chiefly wherever there
is shallow water - in springs, rills, creeks and ditches

'and along edges of ponds and lakes. In many regions,
however, it is characteristically a frog of brooks
and small streams.

Feeding Habits - Chiefly insects.OV

t
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O

leopard Frog ,

'Habitat Preference - In all types of shallow fresh-water
habitats and even entering slightly brackish marshes
along coast. Ventures well away fram water in sunver,
when weeds and vegetation provide shelter and shade. !

Feeding Habits - Chiefly insects.

Snapping Turtle

Habitat Preference - Fresh water habitat - any pentanent body
of fresh water, large or small, is a potential home;
even enters brackish waters.

Feeding Habits - Omnivorous - food includes various small
aquatic invertebrates, fishes, reptiles, birds, mammals,
carrion, and vegetation.

Stinkpot

Habitat Preference - Very abundant in many bodies of water, but
not often observed except in shallow, clear-water lakes,
ponds, and rivers. Bottom-crawlers. Still water pre- !

ferred. Slanting boles of relatively slender trees ,

are occasionally ascended by several species of turtles
in wooded swamps, along watercourses, or at edges of
marshes, where horizontal basking places are at at
premium.

Feeding Habits - Turtles eat insects, worms, grubs, shellfish,
fish and same plants. Same largely herbivorous.

>

I: astern Mud Turtle

Habitat Preference - Essentially an aquatic reptile, but wanders
away frcm water nore often than Stinkoot. Shallow
water preferred ditches, wet meadows, small ponds, marshes,
etc. Has a strong tolerance for brackish water, and
is often abundant at inner edges of tidal marshes
and on many offshore islands.

Feeding Habits - Larvae of water insects and small water animals.

O
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Eastern Box Turtle '

r

Habitat Preference - Although essentially terrestrial, these
turtles sanctimes soak themselves by the hour (or
day) in nud or water. During hot, dry weather, they
burrow beneath logs or rotting vegetation, but sharp
surtrrer showers usually bring them out of hiding, often >

in numbers. ,

Feeding Habits - Box turtles are crnnivorous, and are fond of
fruits, berries, etc. i

Pond Slider
i

Habitat Preference - One of the nost abundant groups in ponds,
. rivers and streams of Southeast.

Feeding Habits - Largely vegetarian, also will eat raw meat,
fish shellfish, worms, insects, etc.

Chicken Turtle '

Habitat Preference - An inhabitant of still water ponds,
marshes, sloughs, and ditches. Frequently walks on
land

Feeding Habits - See Pond Slider

:

Fence Lizard
>

Habitat Prefero_nce - Often seen on rail fences or on rotting '

logs or stunps. Often called " pine lizard" because
of its frequent occurence in open pine woods. Aboreal i

tendencies.
Feeding Habits - Chiefly insectivorous, but also eat spiders and

-

*

other arthropods, and even smaller lizards, bety mice,
etc.

Six-lined Racerunner

Habitat Preference - Open and well-drained areas are preferred-
those covered with sand or loose soil; fields, open
woods, thicket margins, rock'1 outcrops.

Feeding Habits - Feed on insec+a, worms, snails.
,

O -
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Brown Water Snake

Habitat Preference - A species chiefly of cuiet waters,
and a characteristic resident of the great swanps
and rivers of the South. Accxxtplished swumer and
climber, ascending trees to heights of 20 ft. or
nere.

Feeding Habits - Includes frogs, salamanders, fish and cray-
fish, in or near water. t

Ped-bellied water snake

Habitat Preference - Great river swanps and ntrerous other
aquatic habitats of the Southeast. Often wanders
well away fran water in hot, humid weather.

Feeding Habits ( see Brown Water Snake)

Banded Water Snake

Habitat Preference - Occupies virtually all types of fresh-
water habitats, and also occurs on many offshore,

t coastal islands.
Feeding Habits - (see Brown Water Snake)

Brown Snake |

Habitat Preference - Resident of bogs and marshes, of river-
bottan swamp, and environs of ponds and sloughs, but
also oveg in upland harmocks and pineland.

Feeding Habits - Includes slugs, earthwonns and soft bodied
insects.

Eastern Hognose Snake

Habitat Preference - Sandy areas are favorite habitat.
Feeding Habits - Toads are principal food - Frogs and tadpoles

and same insects also eaten.

1

f

e
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Black Pacer

Habitat Preference - Thickets near open fields, trees.
Feeding Habits - Podents, small birds, lizards, snakes,

frogs and insects.

Pat Snake

Habitat Preference - Black rat snake (E. obsoleta obsoleta) -
occurs at sea level and to considerable altitudes in
parts of Appalachian nountain chain. Habitats range
frcrn rocky, tinbred hillsides to flat farmlands of
the Coastal Plain. Excellent climber, sometimes
establishing residence in cavities high up in hollow
trees.

Feeding Habits - Rodents, small birds, and lizards.

Cottonmouth

Habitat Preference - Southern lowlands, swarps, lakes and

O rivers, rice fields and ditches. Suns itself on
branches, logs, or stones at water's edge and same-
td2ms wanders away fram normal habitat in search
of food.

Feeding Habits - Includes fish, frogs, salamanders, snakes,
lizards, small turtles, baby alligators, birds and
small manmals.

Canebrake Rattlesnake

Habitat Preference - Cane thickets and swamplands of South.
Feeding Habits - Includes mice, lizards, snakes and frogs.

American Alligators (Alligator mississippiensis) have been sited on
the Savannah River by GPC personnel and alligator tracks have been
observed by GPC biologists on the shore of Pallard's Pond. 'Ihe
alligator is considered an endangered species. (18) Mallard's pond
and adjacent land will be protected during the construction of WP. ,

!

O
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O Table 2.7-18

AMPHIBIANS AND REPTILES OF DIE AREA (6)

Common Name Scientific Name Relative Abundance

Salamanders

Mole Salamander Ambystoma talpoidcum very common

Marbled Salamander Ambystoma opacum common

Spotted Salamander Ambystoma maculatum uncommon

Tiger Salamander Ambystoma tigrinum uncommon

Red-spotted Newt Notopthair=ug viridescens very common

Dusky Salamander Desmognathus fuscus very common

Slimy Salamander Plethodon glutinosus very common

Eastern Mud Salamander Pseudotriton montanus uncommon
iO

Red Salamander Pseudotriton ruber uncommon

Two-lined Salamander Eurycea bislineata uncommon

Long-tailed Salamander Eurycea longicauda uncommon

Dwarf Salamander Manculus quadridigitatus very common

Toads and Frogs

Eastern Spadefoot Toad Scaphiopus holbrooki common -

Southern Toad Bufo terrestris most common

!

Oak Toad Bufo quercicus common

Cricket Frog Acris gryllus very common

Spring Peeper Hyla crucifer common

Green Treefrog Hyla cinerea very common

Barking Treefrog Hyla gratiosa common '

:
2.7-53
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Table 2.7-18 (Cont.) ;

i

Common Name Scientific Name Relative Abundance |

Pine k'oods Treef rog Hvla femoralis uncommon
.

Squirrel Treefrog Hyla sauirella common

!

Chorus Frog Pseudacris nigrita common
_

Ornate Chorus Frog Pseudacris ornata fairly common

Eastern Narrow-mouthed Toad Gastrophryne carolinensis very common

Bullfrog Rana catesheiana common 1

Green Frog Rana clamitans common >

Leopard Frog Rana pipiens common j
l

'

Pickerel. Frog Rana palustris rare ,

Gopher Frog Rana areolata uncommon .

O Turtles

Snapping Turtle Chelydra serpentina very common

!Stinkpot Sternothaerus odoratus very common

Eastern Mud Turtle Kinosternon subrubrum very common

Eastern Box Turtle Terrapene carolina common

!

Pond Slider Pseudemys scripta most common ;

I

Cooter Pseudemys floridana uncommon

Chicken Turtle Deirochelys reticularia common |
|

{Spotted Turtle Clemmys guttata rare

:

Lizards

!

Green Anole Anolis carolinensis fairly common
;

,

'

Fence Lizard Sceloporus undulatus common
.

;
,
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Table 2.7-18 (Cont.) ;

I
:
i

Common Name Scientific Name Relative Abundance ;

,I

Six-lined Raccrunner Cnemidophorus sexlineatus common !
I

Ground Skink Lygosoma laterale fairly common !
!

Five-lined Skink Eumeces fasciatus fairly common |
|
r

Broad-headed Skink Eumeces laticeps fairly common |
t

Eastern Glass Lizard Ophisaurus ventralis uncommon

;

Slender Glass Lizard Ophisaurus attenduatus uncommon j

t

Snakes
,

Brown Water Snake Natrix taxispilota very common
i

Red-bellied Water Snake Natrix erythrogaster common
,

i

() Banded Water Snake Natrix sipedon common

Glossy Water Snake Natrix rigida rare
,

!

iBlack Swamp Snake Seninatrix pygaea rare

Brown Snake Storeria dekayi common
,

Red-bellied Snake Storeria occipitomaculata fairly common
E

Eastern Hognose Snake Heterodon platyrhinos common ,

Southern Hognose Snake Heterodon simus uncommon

Mud Snake Farancia abacura rare
a

Rainbow Snake Abastor erythrogrammus rare
i

|Black Racer Coluber constrictor most common

Corn Snake Elaphe guttata fairly common

Eastern Kingsnake Lampropeltis getulus fairly common

Rat Snake Elaphe obsoleta common ;

() Scarlet Snake Cemophora coccinea fairly common
,
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Table 2.7-18 (Cont.)

'

|
1

i

Common Name Scientific Name Relative Abundance i

i

fSoutheastern Crown Snake Tantilla coronata rare

Copperhead Ancistrodon contortrix uncommon
|

Cottonmouth Ancistrodon piscivorous common

Canebrake Rattlesnake Crotalus horridus common i

Sistrurus miliarius rarePigmy Rattlesnake

Eastern Garter Snake hangphin sirtalis uncommon ,

t

I
i

American Alligator Alligator mississipiensis uncommon '

O
;

!
,

1

F

l

,

|
,

I

|
:
!

O
,
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Table 2.7-19

NUMBER OF REPTILES mrm'rrn 04 'IIIE SRP BY ICAD CENSUSING AND
TRAPPING BL%EEN JUNE 19 AND OCIOBER 15, 1965.(7) !

Number
Cbmmon Nate Collected

,

'Iiirtles

h snarsing turtle 10

Stinkpot 14

Eastern mud turtle 45

Striped mud turtle 4
. ,

i

Spotted turtle 1 .

O Eastern box turtle 36
,

,

Florida cooter 9

!

Yello + bellied turtle 119

Chicken turtle 46
,

Lizards

Carolina anole 43

Northern fence lizard 56 |
|

Eastern slender glass lizard 9 i

|
,

O
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Table 2.7-19 (Cont.)

Ntmber i

Canman Name Collected '

!

Eastern glass lizard 4 !
;
,

i

Six-lined racerunner 68 !
:
I

f

Ground skink 54 !

t

Five-lived skink and broad-headed skink 17
:

|

Southeastern five-lived skink 6 i

ISnakes
:

Florida green water snake 8

!

Red-bellied water snake 13 iO !
P

Banded water snake 46 ,

!

i

Brown water snake 10 i
:
h

Midland brown snake 12
,

i
,

Ped-bellied snake 14 |
i

iEastern ribbon snake 8

!

s
'

Eastern garter snake 15
i
>

Eastern earth snake 4

Eastern hognose snake 49
'

O
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Table 2.7-19 (Cont.)
,

Ntrnber
cmon Nare Conected i

Southern ringneck snake 1
1

;
.

Eastern mud snake 5

;

Northern black racer 216 i

i

t

Eastern coactr4dp 83
i

Eastern rough green snake 21

:

Corn snake 48 '

$

Black rat snake 16

O
.Northern pine snake 36 !

i
!

Eastern king snake 29

Scarlet kingsnake 4 >

Scarlet snake 40 '

|
t

j!Southeastern croaned snake 13

i

Eastern coral snake 1
i

Southern copperhead 32

Eastern cottonrouth 33
,

!

!
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iTable 2.7-19 (cont.)

Number
Ccrnon Name Collected

#C2.rolina pygmy rattlesnake 4

:

Canebrake rattlesnake 92
i

American alligator 11 ;

t

i
!

t

r
!

!

!
,

O '

.
:

i

t

!
:
i
t

|

!
!

>

>
,

k

|
,

I

|

O

2.7-60

12/1/72

. .- _ _ . _ _ _ _ _ _ _ _ _ _ _ - _ _ _ . - . . . .-. - . . . - ..



_ _ _ _ _ _

:

i
1

VNP-ER

Table 2.7-20

i

REIATIVE ABUNDMCE (AS PEICEtE OF 'IDIAL) OP 16 SPECIES T FROGS CAPIURED .

IN PITFAIL TPAPS AROUt EWAIDE RD TDiPOPMCf AQUATIC 1RBTIATS IN |
i

SOUTH CMOLIIM, U.S.A.

REIATIVE ABUNDNCE (%)

SPECIES Permanent Tenporary j
.

Rana pipiens 46.2 7.6 .{
'

R. clamitans 15.6 0.2

'

R. catesbeiana 4.5 0.9
,

R. areolata 0.2 1.6

R. palustris 0.4 0

Bufo terrestris 18.0 40.0
1

'B. quercicus - 1.5

Scaphiopus holbrooki 1.6 34.2

Gastrophryne carolinensis 1.5 6.0 ,

!
I

Acris gryllus 9.7 1.2

Pseudacris nigrita 1.2 1.9 i

i

_P ornata 0.4 0.9 ;

Hyla crucifer 0.6 1.3
,

'

H. gratiosa 0.1 0.1
i

H. cinerea 0.1 0.1 i

-H. squirella - 2.5 |
,

i

>

h

h

!
;

;

r
'!

i
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2.7.4 BIRDS
:

Several sources of informtion on birds of the area are available. !

National Audubon Society Christmas Bird Counts are made at Augusta, |

Georgia (11), and Aiken, South Carolina (12) . These counts provide t

a species list and the number of individuals of each species |

observed during the count period in December. Norris (13) conducted
an intensive survey of the birdlife of the SRP area in 1955-1958. ,

This report provides a species list of the 213 bird species of the
SRP area, limited information on breeding and habitat preference,
the resident status of the species and conments on the relative ,

'

abundance of the species. Norris (14) also reported the results of
2 breeding bird censuses taken in the SRP area in 1957; one census
was taken in the floodplain of Wper Three Runs Creek, and the other
was taken in 3 " Carolina Bays" 'shallw depressions normally con-
taining water). Hamilton (15; published an account on the birds of
Screven County, Georgia. These studies do not present quantitative
data on the birds of the area, but the infornation in the reports ;

is quite useful. ?

Table 2.7-21 lists the ccranon birds of the area. This table
includes 100 of the 213 bird species listed by Ibrris (13) and the
resident status of each species. Species that probably breed in the

O area can be determined frcm the resident status; permrent residents
and sunrnr residents usually breed in the area. No rare or endangered

!species are included in this table (see belw for more conplete
discussion of rare and endangered species) .

Table 2.7-22 is the 1971 Audubon Christnas Count taken at i

Augusta, Georgia (11) , and Table 2.7-23 is the count taken at Aiken,
'

South Carolina (12). These two counts give a good indication of |

the relative abundance of the permanent and winter resident birds
of the area.

In the follwing paragraphs, information regarding the core '

conron bird species of the area is surmarized. Information that is
sumarized includes habitat preference, relative abundance in the )

iarea, resident status, predominant food of each species and nest-
ing habits. This sumary was prepared from several different sources
including Norris (13), Hamilton (15), Peterson (16), and Zim and
Gabrielson (17) .

Pied-billed Grebe

Habitat Preference - Ponds, creeks and marshes
Relative Abundance - Fairly cumen
Resident Status - Permanent resident
Food - Crustaceans, small fishes, insects

O Nesting habits - In shallw water; floating anong vegetation
in quiet water (lakes and ponds)

2.7-62
12/1/72
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Great Blue Heron

Habitat Preference - Ponds, Carolina bays, streams
Relative Abundance - Fairly cormon
Resident Status - Penranent resident :
Food - Fish, crustaceans, frogs and mice :
Nesting habits - High in trees or cliffs near water

i

thllard [
;

Habitat Preference - Itoded swamps, marshes, along freshwater
Pelative Abundance - 0:xmon in colder nonths
Resident Status - Winter visitor .

Food - Pondweeds, aquatic insects, nellusks
Nesting habits - near water, on ground anong high grass

Black Duck

Habitat Preference - Ponds, bays
Pelative Abundance - Fairly cornon as autumnal visitor
Pasident Status - Winter visitor
Food - Pondweeds, aquatic insects, rollusks

O Nesting habits - Nest usually on ground in grass or brush;
often far frcm water :

Fbod Duck

Habitat Preference - Forested bottculands and woodland streams
Pelative Abundance - Camon
Resident Status - Permanent resident

'Food - Wildrice, pondweeds, acorns, seeds, fruits, some insects.
Nesting habits - Nests up to 60 ft. above ground; in a hole

in tree or stump. Breeds in wooded swamp and rivers.
,

!

Ring-necked Duck ,

,

Habitat Preference - 1 boded lakes, also rivers, ponds, bays,
settling basins.

Relative Abundance - Fairly comon
Resident Status - Winter visitor
Food - Seeds, stems and roots of aquatic plants; scue minnows, small !

frogs, snails and insects.
Nesting habits - Breed in marshes :

!

i

,

O i
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Turkey Vulture '

Habitat Preference - Sky
Relative Abundance - Conmon
Resident Status - Peninnent resident
Food - Carrion
Nesting habits - Nests on ground, rock ledges, or hollow logs

in secluded places, near water or in woods.
!

Black Vulture ,

i

Habitat Preference - Sky
Felative Abundance - Very ccrron a

Resident Status - Pentanent resident
Food - Carrion
Nesting habits - Nests on the ground, placing their eggs under i

rocks, in crevices, or under and in the trtmks of fallen
logs.

|

Cooper's Hawk

Habitat Preference - Rxxled areas
Palative Abundance - Fairly cornonO '

Resident Status - Pentanent resident
Food - Mainly wild birds and poultry, sore tranmals, other

vertebrates and insects.
Nesting habits - Nests usually in trees (pine preferred)

25-65 Ft. high. Rarely on ground.

Ped-tailed Hawk i

Habitat Preference - vbodlands, pastures, swamps
Relatiave Abundance - Fairly cxx:non .

!Pesident Status - Permanent resident
Food - Miinly rodents, some reptiles and poultry. '

'

Nesting habits - Nests in tall trees, 20-80 ft, up; in forest
areas or in small groves. Breed in dry woodlands.

Red-shouldered Hawk
i

Habitat Preference - River swamp and in certain flood plain ,

forest areas. |
Relative Abundance - Conmon i

Resident Status - Pen *anent resident i

Food - Snnll manuals, birds, snakes, frogs, fish, insects, |
crawfish, snails '

Nesting habits - Breeds in noist woodlands and river timber

O
f
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Parsh Hawk

Habitat Preference - Old fields
Palative Abundance - CaTron ,

Pesident Status - Winter visitor ,

Food- Primarily rodents, other small mamrals '

Nesting habits - Breed in neadows and bashy marshes

Sparrow Hawk

Habitat Preference - Open fields
Pelative Abundance - Fairly comen - sunmer; very corron

winter
Pesident Status - Pernnnent resident
Food - Iargely insects, some rodents, lizards, and small birds
Nesting habits - Nests in cavities of trees, cliff embank- :

nents, 7-80 ft. up; often in farms or orchards. ;
:

!Bobwhite

Habitat Preference - Farming country
O 'Pelative Abundance - Comon

'

Pesident Status - Permanent resident
Food - Corn and grain, ragweed,1espedeza, acorns and weed seeds. .

Nesting habits - Nests on ground in grass tangles, open fields, [
hedgerows

American Coot

Habitat Preference - Iakes, bays and open waters
Pelative Abradance - Fairly connon
Resident Status - Winter resident
Food - Occasionally eat small birds; primarily eat vegetable

matter and aquatic invertebrates ,

Nesting habits - Generally build nests of floating vegetation
in flooded fresh water reed beds. Breed in nurshes.

!

Connon Snipe
i

Habitat Preference - Marshes, bogs, noist areas of old fields ;

Palative Abundance - Fairly camon
,!Pesident Status - Winter resident

Food - bbstly small invertebrates, mainly insects
Nesting habits - in brush or grass on raised areas in the nursh

:

O :

i

f
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Ring-billed Gull

Habitat Preference - Primarily inland lakes
Pelative Abundance - Cornen
Pesident Status - Winter resident
Food - Carrion, garbage, occasionally fish
Nesting habits - on the ground at the upper edge of beeches

tburning Dove

Habitat Preference - Fields
Pelative Mmndance - Fairly canon
Pesident Status - Pernanent residentFood - h' heat, corn, grass, and weed seeds
Nesting habits - Nests in trees (pines preferred) 2-45 ft.

above ground, in uplands, sometires in wet lowlands.
Breeds in fields, oak forests, and pine-scrub oaks
in sandy barrens

Barred Owl

O Habitat Preference - Flood plain timber and other swanp-
forest situations

Relative Abundance - Pairly corron
Posident Status - Permanent resident
Food - Small mammals, birds, reptiles, amphibians, fishes,

insects
Nesting habits - Khite pine wood, mixed woods - hollow

cavities in trees or old nests
Belted Kingfisher

Habitat Preference - Ponds, larger streams
Relative Abundance - Connon
Pesident Status - Permanent resident
Food- bhinly fish, sme crustaceans and frogs
Nesting habits - Nests at end of burrows in banks or bluffs,

usually not rore than 10 ft. up, usually near water.
Yellow-shafted Flicker

Habitat Preference - Primarily densely timbered harnock or
swamp-forest areas.

Relative Abundance - Fairly ccrren- Breeding season; corron
to abundant - winter

Resident Status - Penranent resident
Food - Ants, beetles, and other insects; wild fnlits and seds
Nesting habits - Nests in cavity 10-24 in. deep in trees,

snags, poles, 6 in. - 60 ft. high.

2.7-66
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Pileated Woodpecker

Habitat Preference - Hannocks, floodplain forests and river ;
swamp areas.

Pelative Abundance - Fairly ccrnon
Resident Status - Permanent resident
Food - Beetles and other insects
Nesting habits - Drilled holes in dead liJnbs and trunks

Ped-headed Woodpecker
|

Habitat Preference - open country, often in town !

Relative Abundance - Pairly comon
,

Resident Status - Permanent resident f
Food - Beetles, ants and other insects; acorns, other wild

fruits and seeds
Nesting habits - Excavations in trees, posts, poles 5-80 ft. }

up.

Red-bellied Woodpecker

Habitat Preference - Hannocks, floodplain forest, and river |
swamp areas ]O Pclative Abundance - (bnnon

Resident Status - Pen mnent resident i

Food - Peetles and other insects ;

Nesting habits - Drilled holes in dead limbs and tnmks |
-|

Yellow-bellied Sapsucker !

:

Habitat Preference - Broadleaf or mixed forest areas, |

including swarps ;

Relative Abundance - Fairly ccnron !

Pasident Status - Winter visitor .

Food - Ants, beetles, other insects and their eggs; wood and
sap; wild fruit ;

Nesting habits - Nest in cavity in dead or live tree, 8-40 ft. i
up, in woods or orchards. ;

Ibwny Woodpecker ,

I
Habitat Preference - Broadleaf and mixed forests j

'Palative Abundance - Ccnnon
Resident Status - Penmnent resident
Food- Ants, and boring insects, spiders, and snails; scne

fruit and seeds.
Nesting habits - Nests in dead limb. 5-50 ft. up in woodlands

and orchards.

O
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O
Blue Jay

'

Habitat Preference - Variety of wooded habitats (including old
house sites, woodlots and pine-scrub oak areas)

Pelative Abundance - Ccmnon
Pesident Status - Permanent resident
Food - Acorns, beechnuts, corn and other grain; same insects,

insect eggs, and young birds
Nesting habits - Nests in a fork of tree, 5-50 ft. up. Prefers

evergreen forests, but often in suburbs, farms and villages.

(bmon Crow

Habitat Preference - Pine forests, open mixed vrodlands
Relative Abundance - Abundant
Resident Status - Permanent resident
Food - Corn and other grains, weed seeds, wild fruits; grasshoppers

and other insects.
Nesting habits - Nests in trees (preferably pine woods), height

10-70 ft. t

Carolina Chickadee

Habitat Preference - Relatively open wooded areas, including edge
situations

Relative Abundance - Cartrion
Resident Status - Permanent resident
Food - bbths, caterpillars and other insects, seeds and berries
Nesting habits - fence posts and decayed stumps of small saplings.

Tufted Titnouse.

Habitat Preference - Open woods (such as oak forest and other
broadleaf or mixed growth in upland areas) dense swamp-
forest areas.

Relative Abundance - Camon
Resident Status - Permanent resident
Food - Ants, bugs and other insects; scrie seeds and fruits |

Nesting habits - Nest in deserted woodpeckers holes or sturrps ,

2-85 ft. up.

O
|
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Brown-headed Nuthatch

Habitat Preference - Open pine woods, pine-broadleaf areas
Palative Abundance - CoTon
Pasident Status - Permanent resident
Food - Insects, pine seeds
Nesting habits - cavities in fence posts, etc.

Carolina Wren

Habitat Preference - Tangles and brushy undergrowth
Palative Abundance - Ctaton
Pasident Status - Permanent resident
Food - Insects, seeds, sane small vertebrates
Nesting habits - Build retort-shaped nests often with long,

flasklike entrance tunnels entering through the sides.
Use cavities in broken and dead trees, old woodpecker
holes and crevices in cliffs and buildings

Mockingbird

Habitat Preference 'Ibwns, rural country, edges.
Relative Abundance - AbundantO Fasident Status - Permanent resident
Food - Beetles, grasshoppers, other insects, sane wild fruits

in season, grape and holly preferred.
Nesting habits - Nests in shrubs, thickets, vines, near houses;

1 -15 ft. up, rarely higher

Catbird
.

'Habitat Preference - Thickets
Relative Abundance - Camon-spring
Pesident Status - Winter visitor -

IFood - Beetles, grasshoppers, other insects; sate wild fruit
in season

Nesting habits - Nests in shubbery, thickets, 1-10 ft. up,
rarely 25 ft, high. Prefers dense lowlands.

,

(

O
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Brown Thrasher !

|

Habitat Preference - House sites, thic3.ets, edge habitats
Palative Abundance - Camon
Pcsident Status - Permanent resident
Food - Beetles, grasshoppers, caterpillars, etc. Also scme

,

acorns and wild fruit i

Nesting habits - Nests in bushes, vines, brush, and Icw trees. f
Height 0-12 ft. |

[

'IIbbin
.

Habitat Preference - Woods, open country, tcuns
Palative Abundance - Fairly ccmmon
Pesident Status - Winter visitor
Food - Garden and field insects, worms; cultivated and wild fruits
Nesting habits - Nests in tree crotch or among branches, 5-70 ft.

up; in woods, open country, on buildings in rural areas. 'i

Hennit Thrush
,

Habitat Preference - Broadleaf and mixed woods, hammocks, flood-
plain forests.O Palative Abundance - Fairly ccrron |

Pasident Status - Winter visitor !

Food - Beetles, ants, caterpillars, other insects; some wild !
fruits and weed seeds. 4

Nesting habits - Nests on or near ground in pine or hanlock mods i

IEastern Bluebird
i

Habitat Preference - Open woodland !
Relative Abundance - Abundant !
Pcsident Status - Permanent resident i

Food - Chiefly insectivores, but may eat fruit !

Nesting habits - Breeds in sani-open country; nests in cavities
|
i

Blue-gray Gnatcatcher
iHabitat Preference - Hamocks, floodplain forests, other moist

sites with broadleaf trees; also drier habitats such
as scrub oak and pine scrub oak |

Relative Abundance - Camon to aburbant
Pesident Status - Sunmer resident
Food - Mainly snall insects - beetles, flies, caterpillars, moths
Nesting habits - Nests on a branch or in a crotch in tree near

water. Height 10-70 ft.
;

&

i
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V)' Golden-crowned Kinglet
t"

Habitat Preference - Broadleaf and mixed forests
Pelative Abundance - Ccmon
Pasident Status - Winter resident
Food - Insects - flies, beetles, plant lice, insect eggs
Nesting habits - Nest in coniferous trees, partly suspended

frun twigs, 4-60 ft. up.

Water Pipit
'

Habitat Preference - Nearly cosmopolitan birds of wet meadcws
and grasslands

Relative Abundance - Corron
Resident status - Winter visitor
Food - Insectivores
Nesting habits - Breed in Arctic

Loggerhead Strike

Habitat Preference - Relatively open country
Palative Abundance - CcrTaon
Resident Status - Permanent resident

( Food - Insects; grasshoppers, beetles; scme small rodents and
birds

Nesting habits - Nests in thorny hedges or low trees

White-eyed Vireo

Habitat Preference - Shrubbery and undergrowth of noist
broadleaf forests

Relative Abundance - Ccnnon
Resident Status - Sumner resident
Food - Mostly insects and their larvae; small arounts of

berries
Nesting habits - Nests deep and intricately constructed cups,

slung fran their rims between horizontal forks, 3-90 f t.
up; in forests or forest edges, or even in ornamental
trees in city

O
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ltyrtle Warbler

Habitat Preference - Woods, brush
Relative Abundance - Fairly comen
Resident Status - Winter visitor
Food - Mainly camon insects, but takes poison ivy, bayberry

and other fruits in winter
desting habits - Coniferous trees in heavy woods, 5-40 ft. high

Pine Warbler

Habitat Preference - Pinelands
Relative Abundance - Camon
Resident Status - Permanent resident
Food - Painly .insectivores
Nesting habits - Custanary nest is an open cup in a tree or

bush - nay be in a crotch or suspended at the rim in
a horizontal fork.

Palm Warbler

Habitat Preference - Edge habitats and relatively open country
Relative Abundance - Camon

hs Resident Status - Winter resident
Food - Mainly insectivores
Nesting habits - Same as Pine Warbler. Breeds in spruce and

,

tamarack bogs

Yellowthroat

Habitat Preference - Ioa vegetation in swamps, stream-beds,
marshes, and clearings

Relative Abundance - Camon
Resident Status - Permanent resident
Food - Insects; cankerworms, weevils, leafhoppers, caterpillars,

etc.

Nesting habits - Nests on or near ground, usually in clunps
of grass, in moist location

|

O
|
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House Sparrow

Habitat Preference - About cities, towns, and farms i
Relative Abundance - Ccmnon
Resident Status - Permanent resident
Food - Corn, oats, wheat and other grain; weed seeds; scrne

insects during sprirg and sumner
Nesting habits - Nest in any available place; in buildings,

structures, eaves; over 5 ft. high

;

Eastern Meadculark
i

Habitat Preference - Open fields
Relative Abundance - Ccmnon
Pcsident Status - Perrunent resident '

Food - Insects in simner, seeds in winter

Nesting habits - Nests on ground under a dome of grass; breeds
in inoadows and prairies.

Ped-winged Blackbird
,

Habitat Preference - Fields, narshes, swampy spots
'

Relative Abundance - Very caninonO Resident Status - Permanent resident
Food - Weed and marsh plant seeds, grain; scrne fruit and insects

in season
Nesting habits - Nests attached to lcw bushes, reeds, usually

in swamps, usually less than 15 ft. high

Coninon Grackle *

Habitat Preference - Woods, swamps, fields >

Relative Abundance - Fairly ccnnon -

Resident Status - Permanent resident
Food - Grain and weed seeds; sme wild fruit; beetles, grass-

hoppers, crickets, etc.
.Nesting habits - Nests in colonies, nest often in coniferous {

trees; scmetimes in bushes. Height 5-80 ft. !

,

i

i

o :
.
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iO cerdice1

Habitat Preference - thinerous habitats including edge growth
and moist hammocks, about old house sites, in sandy
oak barrens ,

Pelative Abundance - Ibundant !
iPesident Status - Pernanent resident

Food - Grape, holly, blackberry; wild seeds and neny kinds of
insects

Nesting habits - Nests in thick bushes or vines, 2-10 ft. high,
rarely up to 30 ft.

I

American Goldfinch

Habitat Preference - treetops in woods or open country or town
Relative Abundance - Abundant in winter
Pesident Status - Permanent resident
Food - Mainly weed seeds, grain and wild fruit; occasionally

plant lice and caterpillars
Nesting habits - Nests in trees or bushes, 5-35 ft. high

Rufous-sided hhee '

O Hautat Preem - Shrubby @e vegetatim and phnak forests,
other habitats |

Relative Abundance - Ccrtrran |

Pesident Status - Pentanent resident |

Food - Wild fruits and weed seeds; insects, worms and spiders i

Nesting habits - Nests usually on ground, scmetimes in bushes |
'or saplings, 0-10 ft. high; open brushy places, barren

slashes and edges.
,

Savannah Sparrow ;

Habitat Preference - Fields, nmekws, prairies ,

Pelative Abundance - Abundant in winter !

Pesident Status - Winter resident i
'Food - Seeds, insects

Mesting haoits - Breeds in readows and prairies

.

P

O i

:
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Vesper Sparrow

Habitat Preference - Fields, meadows, prairies
Palative Id:undance - Corron
Resident Status - Winter visitor
Food - Weed seeds of rany kinds; sme grain; various insects *

Nesting habits - Nests on ground in dry upland fields,
readows and prairies, along dry roadsides

Slate-colored Junco

Habitat Preference - Oak-pine areas
Palative Abundance - Ccrmon
Resident Status - Winter visitor
Food - Pagweed, crabgrass and other weed seeds; some caterpillars,

..!and other insects
Nesting habits - Nests on or very near ground in fallen trees,

logs, upturned roots; under overhanging banks, along wood
roads, in coniferous country

Chipping Sparrow

Habitat Preference - Fields and field edges
O Palative abundance - rairly ccr:ron; numbers increase in winter

Pesident Status - Pentanent resident
Food - Weed seeds, oats, and timothy; leafhoppers and other

ccrmon insects
Nesting habits - Nests in trees and bushes; in shrubbery near

houses, height 3-35 ft; rarely on ground

Field Sparrow

Habitat Preference - Fields, overgrcun pastures
Relative Naundance - Fairly comon
Resident Status - Perranent resident '

Food - Iargely weeds seeds, crabgrass, pigweed, sedge, etc. ,
scrae insects

Nesting habits - Nests on ground or low bushes, 10 ft. up or
less; in fields, overgrown pastures

;

,

O
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White-throated Sparrow |
\

Habitat Preference - Shrub and cane-grown areas in moist, more |
or less forested tracts, including hamnocks and floodplain |

forests
Relative Abundance - Abundant
Resident Status - Winter visitor
Food - Ragweed, pigweed, knotweed, other weed seeds; sane grain

and many kinds of insects.
Nesting habits - Nests usually on ground in hedgerows and wocd-

land undergrowth; in spruce belt.

Song Sparrow

Habitat Preference - Palatively open, brushy habitats, both
noist and relatively dry

Relative Abundance - Very ccmron
Pesident Status - Winter visitor
Food - Seeds of weeds and grasses; beetles, caterpillars and other

insects '

Nesting habits - Nests on ground or in low bushes; in grass
thickets or saplings; height up to 8 ft; rarely 15 ft.

O sever 1 rare or emaeaeerea erecie or diras mer ima bit the eree( *)-
Sightings of the Bald Eagle (Haliaeetus leucocephalus) in Screven County,
Georgia, were reported in 1941 and 1957 (15) . Tl}ree observations of the
Bald Eagle in the SRP area were reported in 1959t13). One observation
of a Peregrine Falcon (Falco peregrinus) was reported in 1959, and a (13)Kirtland's Warbler (Dendroica Kirtlandii) was observered once in 1960 ,

An Ivory-billed Woodpecker (Campephilus principalis) sightining in 1907 in
Screven County, Georgia, was reported by Hamilton (15) . Ibne of these
rare or endangered species should be found on the VNP site. After an
on-siteinspectionofthesite,Mr.PobertManns,NationalAp9)ubon
Society Southeastern States Field Pepresentative, reported:( "tb
suitable habitat was indicated to me for the Bald Eagle or Osprey.
There is little or no chance of the Ivory-billed Wocdpecker or Backman's
Warbler, both endangered species, in the area . . . No Red-cockaded
Woodpecker colonies or irdividuals were sighted, and, indeed, there is
hardly any pine present worthy of the attention of that particular
species."

O
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Table 2.7-21

II
Tile MORE COMMON BIRDS OF THE AREA

Common Name Scientific Name Resident Status *

Pied-billed Grebe Podilymbus podiceps P.R.

Great Blue Heron Ardea herodias P.R.

Little Blue Heron Florida caerulea S.V.

Common Egret Casmerodius albus P.R.

Mallard Anas platyrhynchos W.V.

Black Duck Anas rubripes W.V.

Wood Duck Aix sponsa P.R.

Ring-necked Duck Aythya collaris W.V. ,

liooded Merganser Lophodytes cucullatus W.V. i

Turkey Vulture Cathartes aura P.R.

Black Vulture Coragyps atratus P.R.

Cooper's llawk Accipiter cooperii P.R.

Red-tailed Hawk Buteo jamaicensis P.R.

Red-shouldered llawk Buteo lineatus P.R.

Marsh Hawk Circus cyaneus W.V.

Sparrow liawk Falco sparverius P.R.

Bobwhite Colinus virginianus P.R.

ting Rail Rallus elegans S.R.

fAmerican Coot Fulica americana W.R.

Common Snipe Capella gallinago W.R.

Spotted Sandpiper Actitis macularia T.V.

Ring-billed Gull Larus delawarensis W.R.

2.7-77
12/1/72
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O
Thble 2.7-21 (Cont.)

Common Name Scientific Name Resident Status *

Mourning Dove Zenaidura macroura P.R.

Yellow-billed Cuckoo Coccyzus americanus S.R.

Barred Owl Strix varia P.R.

Chuck-Will's-Widow Caprimulgus carolinensis S.R.

Common Nighthawk Chordefles minor S.R.

Chimney Swift Chaetura pelagica S.R.

Ruby-throated Hummingbird Archilochus colubris S.R.

Ec1ted Kingfisher Mecaceryle alcyon P.R.

Yellow-shafted Flicker Colaptes auratus P.R.

f-~ Pileated Woodpecker Dryocopus pileatus P.R.
(

Red-headed Woodpecker Melanerpes erythrocephalus P.R.

Red-bellied Woodpecker Centurus carolinus P.R.

Yellow-bellied Sapsucker Sphyrapicus varius W.V.

Downy Woodpecker Dendrocopos pubescens P.R.

Eastern Kingbird Tyrannus tyrannus S.R.

Creat Crested Flycatcher Myiarchus crinitus S.R.

Acadian Flycatcher Empidonax virescens S.R.

Eastern Wood Pcwee Contopus virens S.R.

Rough-winged Swallow Stelgidopteryx ruficollis S.R.

Purple Martin Progne subis S.R.

Blue Jay Cyanocitta cristata P.R.

Common Crow Corvas brachyrhynchos P.R.

I"4 Carolina Chickadee Parus carolinensis P.R.O

2.7-78 ;
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Table 2.7-21 (Cont.)

Concon Name Scientific Name Resident Status * !

Tufted Titmouse Parus bicolor P.R.
;

Brown-headed Nuthatch Sitta pusilla P.R.
,

Carolina Wren Thryothorus ludovicianus P.R.

Mockingbird Minus polyglottos P.R. [
;

Catbird Dumetella carolinensis W.V.
,

!

Brown Thrasher Toxostoma rufum P.R. ;
r

Robin Turdus nigratorius W.V. j

Wood Thrush Hylocichla mustelina S.R.

Hermit Thrush Hylocichla guttata W.V. ;

Veery Hylocichla fuscescens T.V.
O.

,

t

Eastern Bluebird Sialia sialis P.R. ;

Blue-gray Gnatcatcher Polioptila caerulea S.R.

Golden-crowned Kinglet Regulus strapa W.R. J

.

Ruby-crovned Kinglet Regulus calendula W.R. !
,

f
Water Pipit Anthus spinoletta W.V.

Loggerhead Shrike Lanius ludovicianus P.R. '

White-eyed Vireo Vireo criseus S.R.

Yellow-throated Vireo Vireo flavifrons S.R.

Red-eyed Vireo Virco olivaceus S.R.
1

Prothonotary Warbler Protonotaria citrea S.R. [
!

Swainson's Warbler Limnothlypis swainsonii S.R.

Black-throated Blue Warbler Dendroica caerulescens T.V.
1

() Myrtle Warbler Dendroica coronata W.V.
,

f
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O' Table 2.7-21 (Cont.)

Common Name Scientific Name Resident Status *
,

Pine Warbler Dendroica pinus P.R.

Prairie Warbler Dendroica discolor S.R.

Palm Warbler Dendroica palmarum W.R. j

Ovenbird Warbler Seiurus aurocapillus T.V.

Northern Water-Thrush Seivrus noveboracensis T.V.

Louisiana Water-Thrush Seiutus motacilla S.R.

Kentucky Warbler Oporornis formosus S.R.

Yellowthroat Geothlypis trichas P.R.

Yellow-breasted Chat Icteria virens S.R. i

liooded Warbler Wilsonia citrina S.R.

O American Redstart Setophaga ruticilla T.V.

House Sparrow Passer domesticus P.R.

Bobolink Dolichonyx oryzivorus T.V.
,

|
Eastern Meadowlark Sturnella magna P.R. ;

}

Red-winged Blackbird Agelaius phoeniceus P.R. ;

;

Orchard Oriole 1cterus spurius S.R.

Common Grackle Quiscalus quiscula P.R.
r
'

Scarlet Tanager Piranga olivacea T.V.

Summer Tanager Piranna rubra S.R.
,

Cardinal Richmondena cardinalis P.R.
s

Blue Grosbeak Guiraca caerules S.R.
!

Indigo Bunting Passerina cyanea S.R.

Painted Bunting Passerina ciris S.R.
.

2.7-80
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Table 2.7-21 (Cont.) 1

Common Name Scientific Name Resident Status *

American Goldfinch Spinus tristis fP.R. j

Rufous-sided Towhee Pipilo crythrophthalmus .P.R. i

|

Savannah Sparrow Passerculus'sandwichensis W.R.

Vesper Sparrow Pooecetes gramineus W.V.

Bachman's Sparrow Aimophila aestivalis P.R. '

Slate-colored Junco Junco hyemalis W.V.

Chipping Sparrow Spizella passerina P.R.

Field Sparrow _S_pizella pusilla P.R.

White-throated Sparrou .Zonotrichia _a_lbiocollis W.V.

Song Sparrow Melospiza melodia W.V.-

,

i

*P.R. = permanent resident I

S.V. = summer visitant-nonbreeding
W.V. = winter visitant-usually regular ,

'

S.R. = summer resident-regular; breeding or presumably breeding I

T.V. = transient visitant

,

I

;

F

e

(:3)
;

;

.
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Table 2.7- 22
1971 AUDUBON CHRISTMAS BIRD CDUNT(ll)

0Augusta, Georgia, 33 26' N 82 00' W (all points within a 15-mile
diameter, center intersection of Ibutes 1 and 78, to include Forest i

Hills Hospital grounds, Pendleton King Park, Brickyard Ponds,
Savannah River bottoms, Iavee, Municipal Airport and adjacent field: '

swamps and ponds 50%, mi).ed and pine woods 25%, field and pastures,
15%, parks and residential 10%) . Dec. 18; 4:30 a.m. to 6:30 p.m.
3btal, 86 species; about 12,798 individuals.

(bnnon Nane Number Ccamon Name Number

Pied-billed Grebe 34 Fish Crow 4

Great Blue Heron 8 Carolina Chickadee 51 i
'

Black-crowned Night Heron 5 Tufted Titnouse 5

Mallard 2 Brown-headed Nuthatch 4
,

Black Duck 2 Brown Creeper 1 i

Pintail 1 House Wren 3
'

Green-winged Teal 7 Winter Wren 1 i
'

Blue-winged 3bal 2 Carolina Wren 56
Am. Widgeon 111 bbckingbird 67 r

Wood Duck 3 Brown Thrasher .31
,

Ring-necked Duck 150 Robin 28
e Turkey Vulture 3 Hermit Thrush 13
\ Black Vulture 1 Eastern Bluebird 20

Cooper's Hawk 1 Blue-gray Gnatcatcher 10
Red-tailed Hawk 20 Golden-crowned Kinglet 52
Red-shouldered Hawk 9 Ruby-crowned Kinglet 215
Marsh Hawk 1 Water Pipit 3 i

Sparrow Hawk 26 Cedar Waxwing 101 *

Bobwhite 7 Irx3gerhead Shrike 18
Ccamon Callinule 1 Starling 2892
Am. Coot 295 t'hite-eyed Vireo 1
Killdeer 419 Solitarv Vireo 3

Am.Noodcock 2 Black-ana-Wite Warbler 1
Cbnnon Snipe 10 Orange-crowned Warbler 2

Ring-billed Gull 1 Myrtle Warbler 281
Fburning Ibve 48 Pine Warbler 8
Screech Owl 4 Palm Warbler 27
Barred Owl 4 Yellowthroat 13
Belted Kingfisher 2 House Sparrow 48
Yellowshafted Flicker 58 Eastern ibadowlark 433
Pileated Woodpecker 6 Red-winged Blackbird 3018
Red-bellied Woodpecker 16 Rusty Blackbird 36
Red-headed Woodpecker 2 Ccrnon Grackle 2076
Yellowbellied Sapsucker 27 Brown-headed Cthbird 66
Hairy Woodpecker 2 Cardinal 186
DJwny Wcodpecker 8 Purple Finch 27
Eastern Phoebe 16 Am. Goldfinch 403

O 81ee 3er 56 amrome-eie~' 't *ee 1o7
Ctrmon Crow 32 Savannah Sparrcw 31

,

2.7-82
12/1/72



- . . .--

WP-ER |O Table 2.7-22 (Cbnt.) I

Cormon Name Number

Vesper Sparr w 2
Slate-colored Junco 78
Chipping Sparr w 25
Field Sparrw 48 .

hhite-throated Sparrw 396
Fox SparnN 11
Swamp Sparrw 167
Song Sparrw 328

i

O 1

:

;

e

O
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Table 2.7-23
1971 AUDUBON mRISIMS BIRD COUNT (12)

Aiken, S. C. 330 35' N 810 40' W (all points within a 15-mile diameter,
center Cochton; urban and suburban 5%, swamps, narshes and small
waters 10%, field and pastures 27%, pine woods 35%, mixed and deciduous
woods 23%) - Ibc. 25, 7 a.m. to 8 p.m. Total 71 species (1 additional
race); about 3609 individuals.

Common Name Number Ccx:run Name Nu:Tber i

Pied-billed Grebe 7 Eastern Bluebird 18
Great Blue Heron 1 Golden-crowned Kinglet 82
Cattle Egret 2 Ruby-crowned Kinglet 130
Turkey Vulture 16 Cedar Waxwing 10
Black Vulture 10 Ioggerhead Shrike 9
Oaoper's Hawk 1 Starling 489
Red-tailed Hawk 2 Myrtle Warbler 41
Red-shouldered Hawk 2 Pine Warbler 19
Sparrow Hark 15 Palm Warbler 34
Dobwhite 3 Yellowthroat 5
Am. Ooot 4 House Sparrow 30
Killdeer 2 Eastern Meadwlark 30
Am. Woodcock 2 Red-winged Blackbird 340
lburning Dove 14 Rusty Blackbird 3

O Screech Owl 1 Cbanon Grackle 360
Great Horned Owl 1 Brown-headed Omdaird 700
Barred Owl 1 Cardinal 71
Belted Kingfisher 2 Purple Finch 17
Zellw-shafted Flick.er 39 Am. Goldfinch 82
Pileated Woodpecker 3 Rufous-sided 7% hee 77
Ped-bellied Woodpecker 10 Savannah Sparrw 6
Red-headed Woodpecker 8 Vesper Sparrow 8
Yellw-bellied Sapsucker 16 Slate-colored Junco 95
Hairy Woodpecker 1 Chipping Sparrow 6
IXuny %cher 14 Field Sparrow 89
Ped-cockaded Woodpecker 3 hhite-crowned Sparrow 2
Eastern Phoebe 3 hhite-throated Sparrrw 141
Blue Jay 47 Fox Sparrcw 11
Ccrron Crow 56 Swanp Sparrow 7
Carolina Chickadee 68 Song Sparrow 132
Tufted Titnouse 32
hhite-breasted Nuthatch 9
Brown-headed Nuthatch 39
Brown Creeper 4

House Wren 1

Carolina Wren 18
lbckingbird 24
Catbird 3
Brown Thrasher 14
Robin 60

O Hermit Thrush 7
'
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2.7.5 MNTELS

A list of the mmmals of the area is presented in Table 2.7-24(20-231 |

This(gist is based on nminal stu11es conducted at Sg3q'n the SRP {.

0-22) with additional information frcm Golley. ' In the dis- !area
cussion of namals that follows, only ccmnon names are used; scientific 4

names can be found in Table 2.7-24. No rare or endangered mantr
species is included in this list or is known to be in the area.q{g)

Infomation on habitat preference, feeding habitsk2geeding, behaviorand abundance is sumarized primarily fran Golley for each species
in the following paragraphs.

1
Bobcat .|

|

Habitat Preference - river bottan swamps and dense brush.
Feeding Habits - carnivore - rabbits, mice, birds, opossum, turtles.
Breeding - throughout the year with a peak in spring, 1 -4 per

litter.,

) Behavior - nocturnal, highly secretive, not an unusally nobile
animal but does require undisturbed (by man) regions.

Abundance - probably low; statewide.

hhite-tailed Deer |

Habitat Preference - brushy stage of deciduous forest develpnent ;

but highly adaptable to farmlands, deep forest and swamp. j
Feeding Habits - browsers; greenbriar, sweet gum, tulip poplar, '

etc. but also nuts, mushrocms and berries. |,
Breeding - Dec. - 2 per doe in spring. I

Behavior - well-adapted to man, crepuscular.
Abundance - about 15 -20 per square mile.
Miscellaneous - continuing an increase in the state through |

protection and managanent; a highly popular game animal.
|Feral Swine

Habitat Preference - swamps and marshes but less frequently in
uplands and pinelands.

Feeding Habits - crnivorous; roots, tubers, insects, acorns, seeds.
Breeding year round, 4 - 5 per litter.
Behavior - its rooting habit can be highly destructive to fragile

vegetation (i.e., dune vegetation)
Abundance - about 10 per square mile but can reach high densities

particularly on the coastal plain.

O
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O
Opossum

Habitat Preference - deciduous forests in bottanland and along
stream margins. Needs hollow trees or stumps.

Fecxling Habits - mainly insects (about 60% of diet) but almost
anything.

Breeding - fairly prolific - 2 litters per year, about 7 young
per litter.

Behavior - nocturnal, scavenger and/or predator.
Abundance quite camnon throughout the state.

Southeastern Shrew

Mabitat Preference - moist situations near swamps but also woods '

and open fields; mainly in the ground litter.
Feeding Habits - earthworms; however, may have a profound dampen-

ing effect on insect populations by eating larvae in the
litter and soil (all shrews). .

Breeding - ? .

'Behavior - ? ; because of its preference for the litter layer it
is not often seen.

Abundance uncarmon (contmporary trapping techniques may be
inefficient).

O~
Miscellaneous - high metabolic rate and therefere high food i

consumption.

Icast Shrew

Habitat Preference - old fields; particularly the bromsedge
stage of succession.

Feeding Habits - insects, carthworms, centipedes, snails.
Breeding - in the north 5 to 6 per litter; Parch - November.
Behavior - same as Southeastern Shrew.
Abundance - limited trapping success, however cwl pellets con-

tain large numbers of skulls.

Short-tailed Shrew

Habitat Preference - moist deciduous forests but also noist
fields; Jitter layer. ;

Fecding Habits - insects, earthwonus, snails.
Breeding - several litters each year; 1 - 8 per litter.
Behavior - highly active yet secretive.
Abundance - found throughout the state.
Miscellaneous - extrenely high metabolic rate; poison produced

by sulmixillary glands aids in subduing prey the size of
mice.

O
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Star-nosed Fble

Habitat Preference - wet meadows and marshes, stream banks.
Feeding Habits - mainly earthworms, roots, tubers.
Breeding - ?
Behavior - uses both surface and underground runways.
Abundance - its presence in Georgia is "open to question".

Eastern Fble
!

Habitat Preference - pastures and fields
Feeding Habits - earthworms and insects |
Breeding - very little predation (except snakes) 'herefore,t

low reproductive capacity; 1 litter each year, 2 - 5 per
litter.

Behavior " swims" through the soil in search of food.
Abundance - ? statewide distribution.

Hoary Bat

Habitat Preference " natural" vegetation; roosts in trees and
shrubs not caves.

Feeding Habits - ? insects.
O areedime - i= the morth. wi ters in ceorete. 2 vomme ver veer.

Behavior - solitary
Abundance - statewide.
Miscellanex2s - one of the largest (13" wingspan) in Georgia.

Cottontail Rabbit

Habitat Preference " edge"; the border between two ccramunity
types affording thick ground cover; fields.

Feeding Habits - a grazer mostly (grasses and weeds) but does
browse (green briar, twigs of shrubs) .

Breeding - Feb. - Aug.; 3 - 4 litters each year; 4 - 6 per litter
(prolific).

Abundance - ccrron but evidence indicates a population decline
due to succession in nost of Georgia.

Behavior - crepuscular.
Miscellaneous - in terms of numbers bagged it is an extremely

important game animal.

Fursh Rabbit

Habitat Preference - near a water source, i.e., coastal lowlands, 1

brackish marshes and floodplain. |
Fc @ Habits - marsh grass, cane, leaves, shrubs.

O
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(continued)

mrsh Rabbit

Breeding - Feb. - Aug.; about 3 per litter.
Abundance - coastal plain; greatest populations in the brackish

marshes of the Savannah and Altamaha Rivers. "Quite abundant".
Behavior - will not hesitate to use water as an escape route.

Swamp Rabbit

IIabitat Preference - floodplains of rivers and creeks, and beaver
ponds.

Feeding Habits - emergent aquatic vegetation; grasses, sedges.
Br a ding - year around, 3 per litter.
Behavior - crepuscular; will not hesitate to use water as escape

route (i.e. , swirming) .
Abundance - about 6 per 100 acres of bottanland.
Miscellaneous - larger than either Sylvilagus floridanus or

Sylvilagus palustris. (about 5 - 6 pounds).

Fox Squirrel

Habitat Preference - Both mature pines and hardwoods with nore
"open" conditions than those favored by Sciurus carolinensis.
Also prefers soybean and corn fields nearby.

Feeding Habits - Acorns (white especially) and other nuts plus
buds, fruits, fungi.

Breeding - 2 seasons: Nov. - March and my - Oct. , 2 - 3 per litter.
Behavior - active early and late norning and late afternoon, builds

leaf nests and inhabits tree cavities.
,

Abundance - very few in mountains, sme in Piedmcnt, nostly in '

the floodplain. 1 per 6 - 7 acres.
Miscellaneous - four different color phases.

Gray Squirrel

Ibbitat Preference - oak - hickory forests, bottomlands.
Feeding Habits - Hickory nuts and acorns, buds, roots, fr.vits

and leaves.
Breeding - 2 seasons: Mid-Jan. and June. 2 - 3 per litter.
Behavior - same as Sciurus niger.
Abundance - variable fran locality to locality but may reach

high densities of 1 per acre.
Miscellaneous - albinism and nelanism not uno:rmon.

Flying Squirrel

Habitat Preference - forest habitats frun mixed hardwoods to the
turkey oak hills.

2.7-88
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O (continued) ,

Flying Squirrel
'Feeding Habits - acorns and other mast but also insects and

small birds and eggs.
Breeding - 2 seasons: later winter and late spring. 3 - 4 per ,

litter.
Behavior - nocturnal, quite sociable and 3 to 4 will den together; '

dcesn't build nest.
Abtndance - fairly low in Piednont, nore abundant in coastal plain

in the turkey oak.
.

Southeastern Pocket Gopher

IIabitat Preference - long-leaf pine forests - fire association;
it regenerates herbs for food.

Feeding Habits - roots of herbaceous plants and scne leaves.
Breeding - year around with peaks in March and July-August.

2 per litter. Scrne fenales mal produce two litters per
year.

Behavior - uses burrce recognized by a sand mound and a tunnel
below. Cuts roots to proper size to transport them in the
cheek pouches.

Aburdance - no information for the Southeast.O Miscellaneous - large head and long claws on front feet.
Savannah River acts as a barrier and none are found in
South Carolina. '

'
Beaver

Habitat Preference - along rivers, streams or in lakes.
Feeding Habits - prefers sweetgum and pine but will eat willow,

alder, yellow poplar, bluebeech and grape vine and scrne
aquatics.

Breeding - October - March with a gestation period of 3 nonths.
2 - 4 per litter.

Abundance - fairly crnmon and increasing due to protection and
reintroduction. About 5 per colony.

Miscellaneous - will inhabit burrows along river banks without
a " lodge". Sandy soil areas discourage dams and lodge
building.

Behavior - mostly nocturnal.

Rice Rat

Habitat Preference - salt and freshwater marshes with a dense
cover of grass or sedge.

Feeding Habits - grasses and sedges, insects and crabs, small !

birds.

!
,
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' (continued) |

Rice Rat
!

Breeding - Parch - November, 5 per litter. i
Behavior - May beccre a sianificant predator on marsh wren nests. |Abundance - Sems to bocm and bust, .5 to 7.0 per acre. '

Harvest hbuse

Habitat Preference - abandoned fields in the late herbaceous or
early brocmsedge stage, roadside ditches, honeysuckle I
thickets, wet readows.

Feeding Habits - granivorous
Breeding - 3 per litter throughout stmner. |

'Behavior - excellent climbers; scmetines nest above ground in
grass clumps; antagonism with cotton rats and their populations
are inverse in any one area.

Abundance - about 12 per acre.

Old-field hbuse |

Habitat Preference - dry sandy habitat like beaches or sandy
floodplains; nest ccamon in the herbaceous stage of sandy [
old-fields. r

O reedine Preference - eeede end insecte. :
Breeding - throughout the year with a peak in Dec. and Jan. ,

3 per litter.
Abundance - 3 - 5 per acre. .

Behavior - an able digger that constructs an extensive burrcw
systs , nocturnal.

Wood hbuse

Habitat Preference - Oak - hickory forests with dense herbaceous i

understory, river bottan forests.
,

Feed 2ng Habits - herbivorous; seeds of berries, grasses, oaks, !

and conifers and scne insects.
Breeding - throughout the year with a sunner decrease. 4 per ;

litter.
Behavior - nocturnal, nest in hollcws or ground burrows.
Abundance - 3 - 10 per acre. baan and bust. '

Miscellaneous - restricted to nountains and Piednont. May
i

hybridize with Peromyscus gossypinus. -

Cotton bbuse -

Habitat Preference - river - bottan woodlands subject to periodic
inundation or less frequently in upland hardwood forests.

Feeding Habits - secds and nuts in winter and invertebrates in
stmner (nore carnivorous than Percnyscus leucopus) .

.
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O (continued)

Cotton hbuse

Breeding - same as Permyscus leucopus
Behavior - nests in fallen logs, crevices, hollw cavities -

propensity to use cotton as nesting material. !

Abundance - restricted pretty much to lower Piechont and coastal
plain - again cyclic .3 - 3.0 per acre.

Golden bbuse

Habitat Preference - woodlands with dense undergrmth such as '

the edge between lowland swamp and drier uplands or along
small streams or rivers.

Feeding Habits - seeds, fruits, herbaceous material (sumac,
wild cherry, dogwood). '

Breechng - same as other Permyscus.
Behavior - builds a globular nest several feet above the ground

and several feeding platforms. Quite sociable.
Abundance .3 - 2.0 per acre; high in winter, lm in sumer.

Statewide distribution.

Cotton Rat

O Habitat Preference - requires sufficient cover density to
V discourage overhead predation; well-developed brocrnsedge

fields but also honeysuckle or blacklerry thickets or
marshy areas.

Feeding Habits - herbaceous plants (lespedeza) and grasses
(bromsedge) and roots and tubers.

Breeding - March - Decmber. 5 per litter.
Behavior - very shallow burrow syst m s and surface nests.
Abundance - 1 - 8 per acre; cyclic.
Miscellaneous - live only a short time in the wild, a cmplete

population turnover in 6 months.

Eastern Woodrat

Habitat Preference - in the coastal plain its habitat is dense
vegetation bordering lowland swamps or rivers; in the
nountains it is rockslides, cliffs and caves.

Feeding Habits - twigs, nuts, and seeds of hardwoods and aninal
food when available.

Brecxiing - throughout the year, 2 - per litter.
Behavior - nests in a large " house" of trash. Collects and

stores all kinds of tin, paper, glass, etc. Shelter
important because it is neither fossorial or arboreal.

Abundance - not known in Georgia; hcuever, the potential for j
increase is probably not as high as for other cricetid ;
rodents.

O_ Miscellaneous - has not been collected in Piedmont.
i
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Pine hbuse

Habitat Preference - Trost ccmonly in pine or hardwoods, but
also in field terraces overgrown with honeysuckle or green-
briar or bromsedge fields.

Feeding Habits - bulbs, roots and tubers but also seeds and fruits.
Breeding - probably throughout the year. 3 - 4 per litter.
Behavior - fossorial; nests belm surface with burrws or n1n-

ways usually under litter layer.
Abundance - very lw in nost areas studied.

Fbskrat

Habitat Preference - wherever food and water are available,

i.e., farm ponds, rivers, stress and marshes.
Feeding Preference - roots, stems, leaves of aquatic plants

but crayfish, clams, fish may be taken in winter.
Breeding - throughout the year, about 2 litters per year,

7 per litter.
Behavior - will build a lodge in marshes but depends on bank

burrows; otherwise, several may occupy the same burrow
systm.

Abundance - bbuntains and Piedmont but only along major rivers
in the coastal plain; absent in the coastal counties. 9
per acre of marsh but lcwer in streams and ponds.

Norway Rat

Habitat Preference - numan dwellings where grain sources are
available or garbage dumps and salt marshes.

Feeding Habits - everything and anything
Breeding - year around with peaks in spring and fall. 5 litters

per year, 7 per litter.
Behavior - a serious pest on grain and a disease carrier; noc-

turnal; nests made of chewed debris well concealed in
considerable shelter.

Abundance - variable, depending on food sources; 7 per block
of city or to an extrme of 197 per block.

Poof Rat

Habitat Preference - barns and buildings in South Georgia. No
feral populations have been found.

Feeding Habits - corn and peanut lay.
Breeding - year around, 6 per litter. |

Behavior - generally builds nest in walls or loft of barn. !

Abtmdance - upwards of 50 per barn if food is available. 1

Miscellaneous - subordinate to Norway rat and decreases with j

O infestetion of terwer rets. !

2.7-92
12/1/72 l

|
,



i

!
\
i

VNP-ER

O |

House Mouse

Habitat Preference - feral in herb and brocmsedge stages of old
field or in human dwellings.

Feeding Habits - almost anything; feral population usually eat ,

seeds of lespedeza.
Breeding - very prolific; throughout the year; 4 - 7 per litter.
Behavior - highly mobile in the field; aggressive interactions

often determine population levels.
Abundance - 3 - 4 per acre in the field. -

Red Fox

Habitat Preference "open" habitat such as upland terraces,
field mixed with edges.

Feeding Habits - mainly rabbits and small manmals but almost
anything.

Breeding - Jan. - Feb., 1 litter per year, 4 - 5 per litter.
Behavior - mainly crepuscular or nccturnal; fairly nobile

during food searches; digs a den.
Abundance - most prevalent in nountains and Piedaant and only

" spotty" in the coastal plain.
Miscellaneous - nore carnivorous than the gray fox.

O Gray Fox

Habitat Preference - mixture of woods and fields with bottcm-
lands.

Feeding Habits - rabbits and small manmals mainly but in sumer
insects and fruit make up 50% of the diet.

Breeding - Dec. - March, 5 per litter.
Behavior - crepuscular or nocturnal; dens in cavities not dug

dens.
Abundance - ? ; a guess would be 2 - 3 per square mile.

Black Bear

Habitat Preference - wooded areas (not Virgin) with expanses
of land undisturbed by man.

Feeding Habits - cnnivorous; berries, nuts, roots, mice, insects,
etc.

Breeding - sexual traturity - 3 years; breed every other year Mar. -
June; 2 - 3 cubs.

Behavior - nocturnal and withdrawn.
Abundance - greatest concentration in Okefenokee Swamp with scme

in rountains and Okmulgee River area.

O

2.7-93
12/1/72



._ _ _ _ _

;

,

I

W

b

O =^
<

Paccoon ,

4

Habitat Preference - fairly wide range of tolerance for types;
mixed fields and woods, lowlands, salt and fresh water
marshes.

Feeding Habits - canivorous; fruits, nuts plus scue fish, insects,
birds and small mam als.

Breeding - Feb. - Aug., 3 per litter.
Behavior - nocturnal; likes cavities in trees; very little

intraspecific aggression.
'Abundance - variable, 6 - 8 per square mile.

Miscellaneous - popular game animal; high percentage of nortality
that occurs is due to hunting.

Long-tailed Weasel

Habitat Preference - mixed fields and woods
Feeding Habits - highly carnivorous; rats, mice, rabbits,

small birds, snakes, insects.

Breeding - April - May, 6 per litter.
Behavior - quick and nervous, an instinct to kill; nests in a

burrow.
Abundance - 2 per 5 -30 acres. ;

Mink

Habitat Preference - semi-aquatic, along streams, ponds, or ,

salt and fresh water marshes. I

Feeding Habits - mice and rats, fish, frogs, snakes, birds; ,

insects.
Breeding - March, 1 litter per year, 7 per litter. '

Behavior - similar to weasel.
Abundance - low in the Piedmont and nountain regions but higher i

in coastal plain and salt-marshes.

Striped Skunk
fHabitat Preference - agricultural 3and or open waste land.

Feeding Habits - cmnivorous; srall annals, insects, fruit,
carrion.

Breeding - early spring, 4 - 7 per litter. ;

Behavior - nocturnal; nests in old manmal burrows or under
buildings, several skunks may congregate in one nest.

Abundance - state wide occurrence.

Spotted Skunk ,

Habitat Preference - agricultural or wasteland - avoids heavy

O c1mder r wet 1e#as-
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Spotted Skunk
i

Feeding Habits - may feed nore on vertebrates than the striped '

skunk but clearly mnivorous.
'

Breeding - early spring - 4 - 5 per litter.
Behavior - dens under buildings or deserted manmal burrms;

climbs well and may den in a tree; nocturnal. f

Abundance - quite cmron; however, does not occur on the eastern ;

coastal plain.
,

River Otter
!

Habitat Preference - rivers and salt nurshes. ;

Feeding Habits - mainly fish but also crustacea, birds, insects,
,

clams. !

Breeding - Feb., 3 - 4 per litter born in April.
Behavior - excellent swimmer and diver. ,

Abundance - fairly ccrmon on the coastal plain, but absent in
the northern Piedmont or mountains.

O Gentry, et al_. (24) conducted a 27-day study of cmall mrmals in the SRP
Small manmals were trapped in three different habitat types --area.

drier upland hardwood slopes, lowland hardwood-swamp forest and old-fields.
During the trapping period,124 small manuals were captured. Sixty (48
percent) were short-tailed shrews; 27 (21 percent), cotton mice; 21 (17 !

percent) , southeastern shrews; and 12 (10 percent), golden mice; 3 (2
percent), eastern woodrats; and 1 (1 percent), eastern role. Five of ,

|the 12 golden mice were captured in trees. The eastern woodrat and eastern i

mole captures were incidental.
,

In another study of small mamals in the vicinity of SRP, Golley, et al. ( }
oollected 12 of 15 potentially trappable species. Species collect H sh e
the southeastern shrew, least shrew, short-tailed shrew, harvest nouse, :
old-field mouse, cotton mouse, golden mouse, rice rat, cotton rat, easterr I

woodrat, pine nouse and house nouse. Species expected but not trapped *

included the flying squirrel, Norway rat and roof rat. The flying squirrel
was not collected in the study but was known to be abundant at SRP. The'

;

Norway rat and roof rat were kncwn to be present before the site was vacated, '

but have not been observed since that time. The brocmsedge-vine habitat
and the lespedeza habitat were found to support the largest number of :

,

small manmals and the forest habitats the least. Iowest population '

levels were found in the pine habitats with a slightly higher level in the
hardwood habitats. Granivores (e.g. , harvest nouse, old-field maase,
cotton nouse) were nest abundant in the early stages of succession.
Herbivores (e.g. , rice rat, eastern woodrat, pine nouse) were nost
numerous in the bromisedge-vine stage of succession and declined to Icw

O. levels in the forest stages. Insectivores (e.g., all shrews) were found i

;
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(_) in 1cw levels in all successional stages; however, this may have been
T

due to the sampling nothod employed. Peak density of the old-field
mouse was determined to be approximately 12 annnals per hectare (2.5
acres); peak density of the cotton rat was approximately 19 animals
per hectare. Data were not sufficient to determine density of the other
species.

The furbearer populations of the SRP area were studied frm 1954 - 1962.(21)
During this study 522 animals were trapped. Of the total trapped gray
foxes cmprised 54 percent; raccoons, 21 percent; bobcats,11 percent;
red foxes, 9 percent; striped skunks, 3 percent; and opossums, 3 percent.
The numbers of each species trapped varied frm year to year, but no
significant difference was found.

Jenkins and Provost reported on the status of the larger vertebrates
of the SRP area. Their study was conducted in 1960 - 1961 and their
report sumarizes their work and other studies done in the SRP area.
Density infonnation frm their report is summarized below.

Cottontail rabbit: Density of approximately 29 per 100
acres: largest numbers were found in the upland areas few
were found in the sandhills or in the dense swamps.

Marsh rabbit: Occurred in low numbers in the swamp.

Squirrels: Gray squirrel was the nost abundant squirrel in the
area; probably 4 or 5 gray squirrels to each fox squirrel on the
upland terraces; no fox squirrels were observed in the swamps;
a density of nore than one squinel per acre was estimated in
the better swamp habitat.

Foxes: Density was roughly estimated to be 1-4 foxes per
square mile; gray fox much nore numerous than the red fox.

Bobcat: Population probably around 2-3 per square mile in the
better swamp habitat.

Black tear: At least 5 bears reported living on the SRP floodplain.

Raccoons: Density of approximately one per ten acres (64 per
square mile) .

opossum: Approximately same density as raccoon population.

Beaver: Not numerous on the SRP but at least 15 colonies were
scattered throughout the area; no quantitative data on colonies
but an established colony could be expected to contain 2 adults,
3 yearlings, and 3 kits during the fall and winter months.

Other: Estimated 75-100 on the SRP site.
O i

1
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ISkunks: Catron, but not exceptionally abundant; ratio ofO approximately 3 spotted skunks to 1 striped skunk; greater

concentrations on lowland swamp areas and adjacent ridges. |
1

Mink: Present; no data collected. ,

i

Muskrats: No signs of animals found. |
t
'

Decr: Greatest concentration in areas bordering the Savannah
River swamp; approximately 1500 animals on entire site. j

,

Feral hogs: Density ranges fram 1 per 60 acres to 1 per 2000 )
acres. ,

I

I } reported no signs of muskrats in the SRPbhile Jenkins and Provost
iarea, Golley(23) indicates that this numal has been reported fran

Screven County and Richmond County, Georgia. The SRP area and the VNP r

site are the southernitost edge of the range of the muskrat. Its .

occurrence in the area is a definite, but not absolute possibility.
|

migratory species is probably a winter resident in Georgia. 2$)this
The hoary bat has been reported fran Richmond County, Georg a-

Other >

species of bats also probably could be found in the area, including
the little braan Myotis (Myotis lucifugus), silver-haired bat
(Lasionycteris noctivagans) , red bat (Lasiurus borealis) , big bro,m ,

bat (Eptesicus fuscus) , Saninole bat (Lasiurus semmolus) , eastern
O yellow bat (Lasiurus intermedius), evening bat (Nycticeius humeralis),

eastern big-eared bat (Pleggtus rafinesquei) and Mexican freetail bat
(Tadarida brasiliensis ). P

i

I

4

i
,

,

,

|

[

O
.
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Table 2.7-24

MAMMALS OF THE AREA (20-23)

Common Name Scientific Name

Opossum Didelphis marsupialis

Southeastern Shrme Sorex longirostris

Least Shrew Cryptotis parva

Short-tailed Shrew Blarina brevicauda

Star-nosed Mole Condylura cristata

Eastern Mole Scalopus aquaticus

Hoary Bat Lasiurus cinereus

Cottontail Rabbit Sylvilagus floridanus
,r m
(_J' Marsh Rabbit Sylvilagus palustris

Swamp Rabbit Sylvilagus aquaticus

Fox Squirrel Sciurus niger

Gray Squirrel Sciurus carolinensis

Flying Squirrel Glaucomys volans

Southeastern Pocket Gopher Geomys pinetis

Beaver Castor canadensis

Rice Rat Oryzomys palustris

Harvest Mouse Reithrodontomys humulis

Old-field Mouse Peromyscus polionotus

Wood Mouse Peromyscus leucopus

Cotton Mouse Peromyscus gossypinus

Golden Mouse Ochrotmys nuttalli

2.7-98
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Table 2.7-24 (Cont.) !

:
:

I

Common Name Scientific Name .

Cotton Rat Sigmodon hispidus
i

Eastern Woodrat Neotoma floridana

Pine Mouse Pitymys pinetorun

Muskrat Ondatra zibethica
,

Norway Rat Rattus norvegicus

Roof Rat Rattus rattus

House Mouse Mus musculus !
:

Red Fox Vulpes fuiva -

Gray Fox Urocyon cinereoargenteus I

Black Bear Ursus americanus

IRaccoon Procyon lotor
t

Long-tailed Weasel Mustela frenata
i

*Mink Mustela vison

Striped Skunk Mephitis mephitis

Spotted Skunk Spilogale putorius ;

River Otter Lutra canadenis

Bobcat Lynx rufus

White-tailed Deer Odocoileus virginianus i

Feral swine Sus scrofa
, 1

i

i

i

O ;

;
i

2.7-99 i

12/1/72 |

. - - , - - . . - -



- _ .-. --

VNP-ER

O
2.7.6 STUDIES ON 'nE FIOFA AND FAUiA OP 'ITE SAVANNAH RIVER .

!

Since 1951, the Acadeny of Natural Sciences of Philadelphia (ANSP),
under contract with E. I. duPont de Nenours & CcInpany, has been
studying the biological and chemical aspects of the Savannah River
between river miles 123 and 162. 'the first baseline study was carried
out in 1951-1952 and since that time a continuous program of study
has been conducted by ANSP. The program has consisted of tlune
phases:

(1) Detailed surveys of the biological, chemical, physical
and bacteriological aspects of the Savannah River
were conducted in 1951-1952, 1955-1956, 1960, 1965
and 1968 (26-30) . Stations are located at river miles
123, 138, 144 and 162. Sampling of algae, plankton,
protozca, aquatic invertebrates and fishes usually
is carried out in May-June and August-September.
Details of sampling nethods, data analysis and presen-
tation, results and conclusions can be found in the

reports. A strmary of all the studies has been
made for du Pont Ul) .

(2) Cursory surveys which are usually conducted four
tines a year. In these studies, aquatic insects
usually are considered, and either the algae, fish
or non-insect invertebrates also are considered.
Details of the methods and results can be found in
the yearly simmary reports which are made to E. I.
du Pont de Nemours and Canpany. (33-36)

(3) Diatameter studies Wich continuously record possible
changes in the river as reflected by changes in the
diatan ccumunity. 'Ihese studies were begun in 1953.
Pesults of these studies are made to E. I. du Pont de
Netours and Ocripany in quarterly reports. A selection

by SRp (37-45) .y reports were made available to GPC
of the quarterl

Details of the t udies can be found in
these reports.

,

O
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2.7.7 AIGE, PIRUGW AND PWIOZOA

Approximately 400 different species of algae have been(28; identifiedin the Savannah River between river miles 123 and 162. Table

species list can be found in Patrick, et al. g1968. (30)2.7-25 lists the mre ccmnon species reported A detailed
~

Pesults of the algal

studies have indicated that since 1951 B ere has been a reduction in
the number of species- particularly in 1968--and a general increase
in the organic load in this reach of the river. (31)

Phytoplankton counts--expressed as organisms per liter--for stations
located at river miles 162 144 138 and 132 are shwn in Table 2.7-26

1951-1968. d8,30f The two mst ccnron organisms collgfor the period
in these samples in 1968 were two diatens Melosira and Asterionella.
The organisms composing the samples consisted primarily of scuffed-up
bottcm forms and scm forms that are discharged frcm the reservoir
behind Clark llill Dam. There is considerable patchiness in the
phytoplanton distribution, with the greatest number of organisms being (28)
found in the areas where the current is slw and the water less turbid.

In Table 2.7-26 the lw number of organisms per liter in 1951 and 1952
was prior to the construction of Clark Ilill Dam. Since Clark Hill Dam
has been in operation, there has been an increase in the number of
organisms. One explanation for this increase is that since Clark Hill
Dam has been in operation, there has been a decrease in the suspended
solid load in the river beim the dam. Also, scm organisms are

downstream river.yI 8{ rom the dam and continue as plankton in theprobably discharg

The results of plankton sampling in 1959-1962 on the Savannah River at
North Augusta, S. C., (river mile 201) an (near
Savannah, Ga.) were reported.by Williams.gogWentworth, Ga. ,The most abundant
diatcms at North Augusta were Itlosira distans alpigena, Melosira
ambigua, and Navicula sp. ; the nest abundant diatcms at Port Wentworth
were Melog g distans alpigena, Cymatosira beligica, and Coscinodiscus
denarius.' At Port Wentworth the average green flagellate alga t
forJuly1960throughSeptember1961wasreportedas83 counts /ml.g
The average number of gifiers per liter at Port Wentworth was 1.3;at North Augusta 3.0. The most abundant rotifers were Keratella,

Polyarthra, and Trichocerca. (47) At Port Wentierth, crustacean nauplii

werefoundtoaverage0.4coungrerliterpersampleandcopepods0.2munts per liter per sample. (4 copepods averaged 0.2 counts / liter /

sample at North Augusta; c hdocerans,(0.1 counts / liter / sample; ardno crustacean nauplii were observed. 46)

2.7-101
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Forty-eight species of rotifers have been identified by the Academy of
NaturaggyiencesofPhildelphia. A species list can be found in Patrick,
et al. This study probably concentrated on sessile forms rather than
planktonic fonns. Bdeloid rotifers were the more cmronly found.

Diatameter studies indicated for the period January through Parch 1971,
that there was noorrivermile162.g'genceoforganicpollutionloadatrivermile132
March 1971 at both locations. (g evidence of slight toxic pollution forThere

In terms of species observed, 144
species of diat
rivermile132.{c-)were observed at river mile 162, and 154 species at

Protozoa associated with substrats have been studied since 1951.
Approximately 440 species have gn identified; a detailed species list
can be found in Patrich, et al. All major groups (i.e. , ciliates,
flagellates, and sarcodinIdsI were well represented. Since the operation
of Clark Ilill Dan, there has been an increase in the number of species
of protozoa. (31) Study of the protozoan species have indicated an
increase in the organic load of this portion of the Savannah River,(31)

tO
%J
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Thble 2.7-25

ALGAE OF THE SAVANNAH RIVER ('

Group No. Species More Common Species

Green Algae 62 Oedogonium sp.
.

Stigeoclonium lubricum |
I

Tetraspora gelatinosa

Spirogyra sp. .

Blue-green Algae 41 Microcoleus vaginatus

Microcoleas lyngbyaceous :

'
Schizothrix calcicola

,

Oscillatoria retzii [/)
Red Algae 7 Batrachospermum sp.

Compsopogon coeruleus

Diatoms 291 Navicula mutica
,

Navicula lateropunctata
[

Navicula germainii |
|

Navicula confervacea :
!

Nitzschia palea
.

bEunotia monodon

Achanthes biporoma

Achanthes lanceolata ,

Melosira varians ,

Bacillaria paradoxa'

,.

() Yellow-green Algae 1 Vaucheria sp.

;

I2.7-103
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Table 2.7-26 ;

!

:

PLANKTON ORGANISMS PER LITER FOR THE SAVANNAH RIVER , 0) :

River Mile River Mile River Mile River Mile

t
'

162 144 138 132 '

!

1951 100 100 100 100

1952 100 100 100 100

1955 1,471 3,860 5,147 4,412

1956 2,335 2,075 770 8,670

1960 2,021 4,394 843 409

O
1965 600 1,050 875 975

i

1968 620 2,725 1,610 2,975

;

Note: The numbers presented above give an order of magnitude of frequency
of the plankton. However, the numbers should not be considered as being ?

significant, since the numbers are based on re
reproducibilityoftheresultswasnottested.{gg{velyfewanalysesandthe

.

I

L

|

!

O-
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2.7.8 1QtATIC PIR7fS

Georgia Power Omparce biologists and consultants have identified 8
different aquatic vascular plants in the Savannah River between
river miles 128 and 162. Sanples were collected at stations SL 1,
SL 2, SL 3 and SL 4 (Figure 5.5-2) . The distribution of these
plants along the river is spotty. Iargest concentrations are
found in areas of less current, i.e., in exbows, behind sand bars,
and around spur dikes. All the plants are rooted except Icmna
which, although having rootlets, floats on the surface and comes

into the river from tributary creeks. Sagittaria, Ea,s nore
Typha and

Pontederia were not found at SL 2 and SL 3. Anacha
abundant at SL 4 than at the other stations. The_ sessile plants are
listed below and ranked according to their abundance in October 1972.

Scientific Name OTTron Name Rank

Myriophyllum Water milfoil 1

Sagittaria Duck potato 4

O e

Ceratophyllum Hornwort 1

Pontederia Pickerel weed 5

Anacharis Water weed 3

Alternanthera Alligator weed 2

Typha Cattall 5

Rank: l= nest abundant, 2 = very abundant, 3 = abandant, 4= not
abundant, 5 = scarce,

,

t

O
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2.7.9 JOUATIC INVERIEBRATES

over 360 species of invertebrates have been identified in the Savannah
River between river miles 123 and 162. (28) Table 2.7-27 is a summary
of these results. A ete species list of aquatic invertebrates
is in Patrick, et al. (2

Table 2.7-28 lists the nore conmon aquatic invertebrates and gives
an indiction of their relative abundance. This table is based on
sanpling by GPC personnel for the period October 1971 through
February 1972. Sanples were taken in the river from river miles
145 to 159. Table 2.7-28 was campiled from Tables 2.7-29, -30, and -31.
The data represent a campilation of 89 sanples taken during this
period. This data should be considered as prelinunary since a nore
conplete analysis will be possible when one year's data have been
collected. An index of diversity (HBAR) and an index of redundancy
(RED) are included on these tables. Formulas used to calculate these
indices are:

ns

O 2 pi log pf(1) HBAR =
,

i=1

$where pi = ;
N

Total number of individuals;N =

ni nunber of individuals in species i;=

number of species.ns =

U N(2) RED = max -

H H-

max min

HBAR is a measure of the species distribution of the individuals of a
cmmunity, and RED is a measure of the dominance of one or more species.
HBAR can range from zero to about nine but is usually in the range of
zero to four. In general an HBAR of less than one indicates a polluted
systan; 1 to 2,5 indicates slight pilution; 2,5 to 4 indicates
clean water. F is calcualted as is HBAR but the assumption is made
that all species ve the same number of individuals, i.e., ten speciesi

J with ten individuals each. This is maximum possible diversity. Hmin

2.7-106
12/1/72



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

t

!

VNP-ER

O i
~ b

is the lowest possible diversity, i.e. for the same ten species there i
would be one individual in each of nine species and 91 individuals !

q in the tenth species. Redundancy is highest (1.00) with a large ;

number of individuals in one species and lowest (0.00) with one in- '

dividual per species. In general, as HBAR increases, RED decreases.
With sufficient preoperational studies these indices can be used to
indicate changes in the comunities (invertebrate) that may occur after t

plant operation begins.
,

Bottm fauna over most of the river bed are very sparse. This is
probably because the river bott m consists mainly of shifting sand. ,

The greatest number of typical river benthic organisms is found
in the slow water, especially in mud deposits. Organisms which *

drift in the current colonize stationary debris in the river and
are sanpled by the use of artificial substrates. The benthic sanpl-
ing program uses a modified Petersen dredge to sample bottm organisms, j
and drift organisms are sr pled with the Dendy multiplate and rock filled ;

baskets similar to those used by EPA. This combinaticn avdmizes :
the kinds of habitat sanpled. Occasional qualitative littoral sanpl- !

ing is planned. !

Five stations were chosen to ronitor benthic cxmmunities at Plant i

O Vogtle. (Figure 5.5-2) Station SR1 was chosen as an upstream control -

station. Station SR2 was chosen because of the unique habitat in the
ox-bow. Station SR3 nonitors a heated discharge from the SRP, across ;

the river frun the VNP site. Station SR4 nonitors Beaver Dam Creek |

which drains a large portion of the VNP site, and is in the vicinity of *

the proposed dicharge. The exact location of the discharge has not ,

been selected. Station SR5 is well below the plant site and there
are no tributary streams in the imediate vicinity. Sanples are taken }
at 6 week intervals. After nine sanpling periods, the data will be
reviewed and the sanpling program will be altered if necessary.

Benthic stations 1 and 5 each have two styrofoam floats one on each
side of the river. Each float (Figure 2.7-4) supports two rock filled *

baskets, six Dendy multiplates and one diatmeter with eight slides. ,

Each time the artifical substrates are collected, five dredge sanples !

of bott m sediment are collected. These dredge sanples are usually
,

taken at equal distances across a transect of the river. Iocalized '

deposits of mud are richer in fauna than the sandy bed and additional
sanples are taken in this substrate when possible. Staticms 2, 3 and
4 have one' float on the Georgia bank. Five dredge sanples are collect-

,

ed in the vicinity of each float.

Artifical substrates are covered with a recovery bag or other device - i

before the sanples are renoved frm the water to reduce the loss of
,

organisms during the recovery process. Sanples are preserved inmediately *

O in a solution which contains at least 10% formaldehyde. All sanples ;

are initially washed in a U.S. No. 30 sieve. |
:

!
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Analysis of insect fauna studies in 1970 by the Amanmy of Natural
Sciences of Philadelphia indicated that at river mile 162 there is
a high organic pollution load on the river. (36) Ibwever, at river
mile 132 the insect fauna though showing sme enrichment, is better
balanced and healthier. (56)

Many aquatic invertebrates, especially the insects, have one year
life cycles. !bst non-insects spend the entire life cycle in water.
Insects usually lay their eggs in the water in late spring and sumer
shortly after the adults have merged. The eggs soon hatch and the
larvae live in the water until the following spring when they emerge
as adults. A brief natural history discussion follows for the oormon
invertebrates of the Savannah River near VNP.

Scud - Hyallela

Habitat Preference - Mostly confined to the substrate in a
wide variety of unpolluted streams, lakes, ponds,
brooks, etc. (48)

Feeding Habits - Onnivorous, general scavengers. They will
consume all kinds of plant and animal matter. On
rarely do they attack and feed on living animals.g8)

O arecatua - areeat=9 e xes 91eee betwee" rear erv e=a october,
depending on water taperature. Each feale averages
15 broods in 152 days of breeding season. (48)

Icech - Hirudinca

Habitat Preference - Ponds, marshes, lakes, and slow streams
where plants, stones and debris afford concealment.

Feeding Habits - Blood suckers, scavengers and predators.
Breeding - fbst leeches enclose eggs in a cocoon which is

deposited on or in the substrate between Iby and
August. Sone species produce batches of eggs for
periods of five to six months, and empty cocoons
may be found as late as October or November.

Midges Quxonmidae-

Habitat Preference - Larvae occur everywhere in aquatic vege-
tation and on(the bottm of all types of bodies offresh water. 48)

Feoding Habits - Larvae chiefly herbivorous and feed g) algae,higher aquatic plants, and organic detrius. ( Sme
are predaceous. (51)

O
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Midges - Chironcmidae can't

Breeding - Scme species may have a number of generations
each year, and may merge as adults in such
ntnbers as to become p(ests around lake andstream-side resorts. 48,51)

Planeria - Dugesia

Habitat Preference - May be found on or under stones in water
with velocity up to 80-100 cny'sec. (50)

Feeding Habits - Living, dead or crushed animal matter. (48)
Breeding - Sex organs develop in cool nonths, lay eggs in

May and June. Organs degenerate with warm
weather - other reproduction by fission all year
long. (48)

'

<

Iquatic Earthworms - Oligochaeta

Habitat Preference - Mud and debris of pools, ponds, streams
and lakes. (48)

O reedine Hebits - >ixi.1eevee, etc. which sett1e eet of the
water. (48)

Breeding - Cocoons of embryos are deposited on rocks,
vegetation, debris in late sunner and early fall. (48)

Snails - Physa and Gyraulus

Habitat Preference - Shallow area of reasonably clean,
alkaline streams and lakes. In greatest abundance
near nederate amounts of aquatic vegetation and
organic debris. (48,52)

Feeding Habits - Living algae on sulnerged surfages. Also
dead algae and dead animal material. (48)

Breeding - Oviposition occurs in spring (and may continueinto sumer and early fall. 48) i

Dance Flies - Enpididae

Habitat Preference - Mults frequent noist situations. Scre
species live along seashore. Larvae are aquatic. (51)

Feeding Habits - Mults feed on small invertebrates at water's
edge, larvae have been known to feed on larvae of
Simuliurr in swift streams. (51)

O
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Dance Flies - Dipididae con't

Breeding - The innature stages of most groups, where known, I

breed in danp earth, decaying wood or vegetation, i

usually in wooded areas or under bark of trees. (51)
:

Black Flies - Simuliidae

Habitat Preference - Larvae occur in the shallows of swift
water. They are tightly attached to rocks and
vegetation. Adults live near the stream or
river. (48) ;

Feeding Habits - Plankton and organic debris strained frcxn
water by anterior fans. (48)

Breeding - May be from one to several generations per year,
and adults be present in such numbers during
certain tines of the year as to be unbearable. I

Fennles produce irritating bites on warm blooded (48)
-

aninals, and may cause great damage to livestock
P

,

Caddisfly - Cheumatopsycle

Habitat Preference - Larvae live in retreats constructed of
, a net spun in the current of smaller and warrer

rivers than Hydropsyche. (49)
FeMing Habits - Diatoms, algae and higher plants.
Breeding - Mults crawl into water and lay eggs on or under

sticks or stones. L49)

i

Caddisfly - Hydropsyche

Habitat Preference - Larvae build tubelike retreat con-
cealed in a crevice or canouflaged by bits of wood, !

vegetation or other naterial. Fbst often found ,

in larger, cooler streams than the Cheumatopsyche
(49,51) T

Feeding Habits - Feed on a preponderance of diatcms, other
algae, and higher plant. (48) ;

Breeding - Mults attach eggs to sutrerged objects. (51)
.

r

Caddisfly - Neureclipsis L

Habitat Preference - Iarvae build retreats such as silken i

O :

,
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Caddisfly Neureclipsis can't-

tunnels an aquatic plants or burrow into sandy
stream beds. Fbst abundant in rivers of roderate
to rapid flow. (49)

Feeding Habits - Diatoms, algae and higher plants. (48) i
Breeding - Mults attach eggs to sulmerged objects. (51) '

Caddisfly - Oecetis
t

Habitat Preference - The larvae build a case which is :

canstructed of sand grains cemented together. (53)
*

Abundant in streams flakes in well-aerated water. (49)
Feeding Habits - Predaceou- ~1 other invertebrates. (53) i

Breeding - Mults attach eggs to subnerged objects. (51)
,

i

O i
:

,

i
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O Table 2.7-27

SUMMARY OF AQUATIC INVERTEBRATES OF SAVANNAll RIVER (

Group Number of species More common representative (s)

Sponges 3 Spongilla fragilis

Flatworms 1 Dugesia tigrina

Nemertean worms 1 Prostoma rubrum

Rotifers 48 Ddeloid rotifers

Bryozoans 4 Plumatella repens

Fredericella sultana

Segmented worms 16 Limnodrilus hoffmeisterii

Clams 11 Elliptio hopetonensis

Lampsilis dolabraeformis

Snails 5 Physa heterostropha

Physa columnella .

Water ficas 2

Aquatic sow bugs 1 Ascellus communis

Scuds 3 Ilyalella azteca

Fresh water shrimps 3 Palaemonetes paludosus

Crayfishes 1 Procambarus pubescens

Stoneflies 13 Perlesta placida

Tseniopterix nivalis

Mayflies 33 11eptagenia

Isonychia

Stenonema

Dragonflies, damselflies 27 Ischnura

2.7-112
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Table 2.7-27 (Cont.)

Group Number of species More conunon representative (s)

True bugs 21

Dobsonflies 1 Corydalus cornutus

Caddisflies 18 Chimarra

Cheumatopsyche
I-

Hydropsyche

Aquatic beetles 88 Elmidae

Two-wing flies 59 Chironomidae

|

)

|O 4

|

,

O
,I
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Table 2.7-28 i

O !
COMMON AQUATIC INVERTEBRATES OF THE SAVANNAH RlVER

BETWEEN RIVER MILES 145 AND 159

fRelative Abundance
i

;

Coelenterata !

Ilydrozoa: Hydra 1

Platyhelminthes J
Turbellaria |

Tricladia |

Planariidae: Dugesia 149 |
Unidentified TurbellarPn 1 i

Aschelminthes
Nematoda 31

!

Bryozoa |

Thylactolaemata: Pectinatella Present !
!

Annelida !
Polychaeta: Manyunkia 4

011gochaeta 2088 j

O i

Hirudinea: Species 1 42 -|
Species 2 171 {

r

Arthropoda ;

Arachnida |
:Acarina

Acari: Hydracarina 25

i

Crustacea !
ICladocera 1 ,

!
Eucopepoda 1 !

!

Amphipoda |
Talitridae: Hyallela 160 i

!
i

Isopoda j

Asellidae: Asellus 3 j
!
t

Insecta {

Coleoptera |
Dytiscidae: Oreodytes 21 j

Elmidae: Ancyronyx 3 ;

Stenelmi_s 1 !
Other Elmidae 4 I

O !
!

H

2.7-114 j

12/1/72 !

l
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iTable 2.7-28 (Cont.) !

Pelative Abundance .I
Diptera 1

Chironomidae 5310
Empididae 150
Simuliidae 105
Unidentified Dipteran 1 i

!

Ephemeroptera
|

Baetidae: Baetis 1 ;

Leptophlebia 1 (
Pseudocloeon 1

Unidentified Baetidae 1
Ephemeridae: Brachycercus 1
Caenidae: Caenis 4 -

Ephemerellidae: Ephemerella sp.1 2
,

Ephemerella sp. 2 1 [
Heptageniidae: Heptagenia sp. 1 10 t

Heptagenia sp. 2 4 |
Stenonema 34 ,

Siphlont. idae: Isonychia 2 !
Tricorythidae: Tricorythodes 1
Unidentified Ephemeropteran 1 '

Odonata
Agrionidae: Argia 1 '

O Agrion 1 c

Ischnura 4 l,

Plecoptera f
Nemouridae: Taeniopteryx 6 '

Unidentified Nemouridae 1

Perlidae: Acroneuria 3
Perlesta 1

Periodidae: Isogenus 6 i

Unidentified Plecopteran 1 }

i
Trichoptera

-fflydropsychidae: Cheumatopsyche 158 :

Diplectrona 2
'

Hydropsyche 519.-
Macronemum 2

Hydroptilidae: Ochrotrichia 3 i
Leptoceridae: Occetis 9 [
Philopotamidae: Chimarra 100
Psychomylidae: Cyrnellus 50 i

Neureclipsis 139 !
Unidentified Trichopteran l i

i

f

!

O !
1

!

2.7-115 i
12/1/72 ,'
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Table 2.7-28 (Cont.) i
- Belative Abundance,

Neuroptera

| Sisyridae: Climacia 1 ,

~

Mollusca !3

Unidentified Mollusca 2
'

iGastropoda
a

Basommatophora
Physidae: Physa 403
Planorbidae: Gyraulus 117 i

Mesogastropoda |
Bulimidae: Amnicola 6 |

Pelecypoda |
Ileterodonta i

Sphaeriidae: Musculium 21 j
Pisidium 1 ,

:
i

!

Data based on survey by GPC personnel. Data is preliminary and subject to [
'

j minor revisions. See text for explanation of table.

1

!' j
t

+

0 !
'

,

i i

l
*

i
e

i

# i

-
)

!

|'

}
,

'O
:

| 2.7-116

12/1/72
: - .l
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Table 2.7-29 '

Aquatic Invertebrate Sampling Data for October 1971

Station 'l 2 3 4 5 Total

Dur.tes ia 12 7 33 2 92 146
Turbe11arian 1 1 '

Nematoda 10 3 11 24 !

Manyunkia 2 2 i
'011gochaeta 664 298 123 182 242 1509

Leech sp. 1 3 9 30 42
Leech sp. 2 45 25 23 77 170 :
Hydracarina 2 6 2 4 14'
Copepoda 1 1 {
Hya11ela 55 55

'

oreodytes 1 4 5
Ancyronyx 3 3 !

Elmidae 2 2 4
Chironomidae 180 455 136 173 200 1144 I

Empididae 92 39 11 2 144 i

Simuliidae 1 98 99

fDipteran 1 1
Baetidae 1 1 !.

Caenis 3 3 !
Ileptagenia sp. 1 1 1 ;
Stenonema 1 3 9 8 21
Isonychia 1 1 2O Ephemeropteran 1 1
Argia 1 1
Nemouridae 1 1
Plecopteran 1 1 i
cheumatopsyche 10 57 8 39 114 ,

Diplectrona 2 2 !

|
Hydropsyche 122 206 28 66 422
Macronemum 1 1 2 ;

Parapsyche 1 1 2 !

Oecetis 1 1 1 5 8 !
Chimarra 8 53 6 21- 88 .

Neureclipsis 24 1 70 28 16 139
No11uscan 2 2 i
Physa 21 4 9 24 334 392
Gyraulus 1 1 3 112 117 i

Amnicola 1 5 6
Musculium 2 19 21 [

,

No. Samples 7 6 7 6 7 33
1,No. Species 22 15 21 17 23 39 '

No. Individuals 1203 839 782 515 1372 4711
i

HBAR 2.25 1.57 3.17 2.63 3.31 3.15

|
RED 0.52 0.63 0.30 0.39 0.28 0.42

O Data is preliminary and subject to minor revision.
5

2.7-117

12/1/72 !

t
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Table 2.7-30

Aquatic Invertebrate Sampling Data for January 1972

Station 1 2 3 4 5 Total

Dunesia 2 .2
Nematoda 1 1 2
011gochaeta 60 4 5 69
Hydracarina 1 1
Hyal;ela 2 1 1 4
Oreocytes 1 1

Chircnomidae 314 386 764 299 977 2740
Empididae 2 2

Simuliidae 1 1 1 3 6
Baetis 1 1

Pseudocioeon 1 1

lieptagenia sp. 1 2 5 7
Stenonema 1 1 3 4 9 j
Tacniopteryx 2 2 4 :

Acroneurfa 1 1 2 |

Cheumatopsyche 1 10 8 20 39
Hydropsyche 14 12 18 34 78
Chimarra 1 1 9 11
Cyrnellus 7 10 7 24

No. Samples 7 7 7 7 7 35

No. Species 8 4 10 13 12 19
No. Individuals 335 449 800 351 1068 3003

HBAR 0.45 0.63 0.38 1.03 0.65 0.68
RED 0.91 0.71 0.92 0.80 0.85 0.86

Data is preliminary and subject to minor revision.

O
2.7-118

12/1/72
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.. . .. ..



~ . - . - .... _ _ ... . . . . ~ . . . - - . - . . . - - . - - - - . . . - - _ . . - . . . . . . - . - . - --

|

:

4

VNP-ER

J 'Inble 2.7-31
t

j Aquatic Invertebrate Sampling Data for February 1972
! ,

Station 1 2 3 4 5 Total

'l
liydra 1 1 !
Dunesia 1 1
Nematoda 2 1 1 1 1

4

Manayunkia 2 2 ;

~

011gochaeta 80 142 170 12 6 510 |,

Leech sp. 2 1 1 !
11ydracarina 1 2 5 1 1 10 i

Cladocera 1 1 ;

11yallela 3 76 20 2 101
|!Asellus 1 2 3

Oreodytes 1 12 2 15 !
'

Stenelmis 1 1 |Chironomidae 134 288 312 198 494 1426 !
Empididae 3 1 4 !
Leptophlebia 1 1
Brachycercus 1 1
Caenis 1 1

4
,

Ephemerella sp. I 1 1 2 |j
. Ephemerella sp. 2 1 1 '

{ lieptagenia sp. 1 1 1 2
- 11eptagenia sp. 2 2 2 4

co 1 odes 1 1
A_grion 1 1
Ischnura 1 2 1 4 -

rAcroneuria 1 1 ;
,

Taeniopteryx 2 2 ;
! Perlesta 1 1
| Isogenus 6 6
j. Cheumatopsyche 5 5
i liyd ropsyche 14 5 19
| Ochrotrichia 1 2 3 f,
| Decetis 1 1 |
| Chimarra 1 1
| Cyrnellus 2 13 10 1 26
i Trichopteran 1 1
! 'Climacia' 1 1 !

Physa 4 7 11 |,

| !
i,

| i
'

|

j.

i
'

f

LO i
i

,

):
,

' 2.7-119 '
; I

12/1/72 'I
!,.
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Table 2.7-31 (Cont.) j
'

l 1 2 3 4 5 Total |
;

:
,

''

Pisidium 1 1 .!
.

'No. Sampics 1 7 6 1 6 21 ;

i

No. Species 17 15 17 13 12 39 :

No. Individuals 239 530 542 252 519 2181 !

ilBAR 1.73 1.72 1.68 1.38 0.43 1.64 ;
,

RED 0.68 0.60 0.64 0.71 0.94 0.72 |
I

,
Data is preliminary and subject to minor revision .)

4 I

i,

|
!

4

9
|:

:

:

!,
!

! .I
I
I

! !
| t

! -|
t

|

I

!
, ,

!,

I|

e :
1

|

|
'2.7-120

! 12/1/72
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2.7.10 FISHES

Table 2.7-32 lists the species of fishes of the Savannah River that
have been collected between river miles 123 and 162. (28) Anadratous species I
included in this list are Blueback herring, Hogchokers, Hickory shad,
American shad, Needlafish, and Striped bass. Catadranous species
consist only of the Anerican eel. White nullet migrate upstream nere
than 150 miles, but do not utilize the fresh water areas as spawning ;

or nursery grounds. All other species listed are resident fishes. A
'

!

nere acrplete listing of the fishey5gf the entire Savannah Riverdrainage is in Dahlberg and Scott.

The Savannah River was recently re-opened for sport fishing after being ;

closed to prevent harvest of food fish contaminated by nercury. A
creel census is now possible, and is certainly in order. Ikpefully,
this data will be available from state agencies soon. 7n existing
connercial fishery for American and Hickory shad can be evaluated

,

only by gross catch. Ib recent study has been done to determine the !

status of this fishery or the degree of utilization of the Savannah
River by adult and juvenile clupeids. Mere is a ccnnercial fishery
for Channel catfish in the Savannah River, but apparently the bulk i

of this catch is marketed locally, and no catch records are available. !

O The fish study conducted by GPC is designed to enact as nearly a ccuplete *

population inventory as is possible in a high flow stream without i

exerting obvious stress on the population. Consequently, no rotenone ,

studies are planned. The wide range of gear used will_ enable GPC to ,

sanple all types of habitat, and will relieve selectivity. All sanpling
efforts will be kept as small as possible and still yield representa-

,

tive catches. At this tine, GPC is sanpling fish forms in the Savannah
River on 1/2 mile fixed range stations at river miles 153 and 128. Wese
stations include the following habitat types found in the Savannah River;
oxbows, eddies behind dikes, mid-channel, front of sand bars (spoil piles) , >

back of sand bars, and tributary streams. It should be noted that since
this river channel is maintained by dredging, normal sand bar habitat ,

is entremely limited. Sanples of adult, juvenile, and planktonic fish ,

forms are being taken at six week intervals with electroshockers, seines, !
!

trawls, gill nets, and drift nets. After nine sanpling periods, the
data collected will be reviewed and the sanpling program will be altered ,

if necessary. Irngth and weight measures are recorded on all adult -

fish caught. Stcnnchs are taken from representative specinens. Analysis
of gut contents data will be used to help define food web structure.
Scales are taken ftun representative specinens and will be used to |
define year class ccuposition.

JGill net data on fishes taken to date by GPC personnel are presented in
Tables 2.7-33, -34, and -36. Standard errors are given for length I

p and weight neans of species having five or nore individuals. HBAR and
v RED are given for each data set and were explained in Subsection 2.7.9.

2.7-121
12/1/72

l
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Gill net sanples for Septenber were taken in oxbcws with separate
panels of 2, 3, 4 and 5 inch stretched resh nonofilanent gill nets
200 feet long. These nets were set in a saturation pattern with the
5 inch netting dwnflw followed by 4, 3, and 2 inch netting. The
nets were fished at night for 8 hours.

In May the sane technique was used except that 300 foot nultifilanent
panels were used. Monofilanent nets were adopted becatte it was felt
that the alnest invisible webbing would be nore efficicnt. Panels
were shortened to 200 feet in an effort to decrease impact on the biota '

as well as time needed to process sanples.

Electrofishing sanples are taken in oxbcus and mid channel with a boat
nounted Smith /lbot Type VI Electrofisher. Each station is subjected
to 2000 seconds of effort every six weeks. A Smith /Poot Type V back
pack nounted Electrofisher is utilized in shallcw, backwater areas.
Seine sanples are taken with 1/4 inch har nesh 60 foot bag seines.
Each station effort consists of not less than three 50 neter hauls.
This effort is confined to bars forned by spoil piles placed behind
numerous dikes, and is also limited by river level. Seine sanples
can be taken only during low water periods. Trawl sanples are taken
with a Cobb Midwater Trawl (nodified) .. This trawl functions well

O in mid-channel water, and will sanple pelagic juvenile fish forms.
Assessnent of juvenile clupeid populations will be possible with this
type of gear. Drift net sanples are taken with 1 neter # 00 nesh nets
set in mid-channel for 15 minutes. Each station is sanpled 4 tires;
twice at the surface and twice on the bottczn. Drift net sanples yield
information on fish eggs and larvae as well as additional data on
invertebrate popplations.

By agreement with the Georgia Natural Resources Ccmnission, Gane and
Fish Division, all non gane fish taken during this survey are destroyed.
All viable game fish are released; non-viable gane fish are destroyed
or turned over to charitable organizations.

,

O
i

2.7-122 I

12/1/72
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Table 2,7-32

FISHES OF THE SAVANNAH RIVER (
,

Scientific Name Common Name

,

Amia calva Bowfin

Lepisosteus osseus Longnose gar

Ley _isosteus oculatus Spotted gar

L,cpisosteus platyrhincus Florida gar
+

Alosa aestivalis Blueback herring

Alsoa mediocris Hickory shad
,

Alosa sapidissima American shad +

Dorosoma cepedianum Gizzard shad |
'() Dorosoma pctenense Threadfin shad

Esox americanus Redfin pickerel *

Esox niger Chain pickerel ,

Umbra pygmaea Eastern mudminnow
i

Cyprinus carpio Carp
I

Hybognathus nuchalis Silvery minnow

Hybopsis bellica Alabama chub
,

Hybopsis rubrifrons Rosyface chub

Notropis chalybacus Ironcolor shiner

Notropis cummingsae Cumming's shiner
|

Notropis hudsonius Spottail shiner

Notropis leedsi Leed's shiner

Notropis maculatus Taillight shiner
|

O-
;

2.7-123
12/1/72
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O Table 2.7-32 (Cont.) j

i

Scientific Name Common Name i

Notropis niveus Snowy shiner I
|

Notropis petersoni Coastal shiner .

I

Notemigonus crysoleucas Golden shiner-

Carpiodes carpio River carpsucker

Carpiodes cyprinus Quillback |
!

Carpiodes velifer Highfin carpsucker !

Erimyzon oblongus Creek chubsucker
i

Erimvzon sucetta Lake chubsucker i

!

Noturus gyrinus Tadpole madtom ,!

,

Noturus insignis Margined madtom |

Noturus leptacanthus Speckled madtom |

Ictalurus catus ktite catfish
i

Ictalurus punctatus Channel catfish |
1

Ictalurus natalis Yellow bullhead !

Ictalurus nebulosus Brown bullhead j

Ictalurus platycephalus Flat bullhead ,

r

Aphredoderus sayanus Pirate perch

Gambusia affinis Mosquitofish

Anguilla rostrata American eel |
!

Morone saxatilis Striped bass j
,!

Elassoma zonatum Banded pygmy sunfish

Micropterus coosae Redeye bass

I
Micropterus salmoides Largemouth bass |

O +

!2.7-124

12/1/72
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O Table 2.7-32 (Cont.)
|
|

Enneacanthus glorionus Bluespotted sunfish

Lepomis auritus Redbreast sunfish

Lepomis cyanellus Green sunfish
!

'Lepomis macrochirus Bluegill

Lepomis marginatus Dollar sunfish

,

Lepomis megalotis Longear sunfish
,

Lepomis microlophus Redear sunfish

Lepomis punctatus Spotted sunfish

Chaenobryttus gulosus Warmouth
i

Pomoxis annularis White crappie ;

Pomoxis nigromaculatus Black crappie <

Centrarchus macropterus Flier ,

|

Perca flavescens Yellow perch ,

Etheostoma fusiforme Swamp darter

Etheostoma olmstedi Tessellated darter ;

Percina caprodes Logperch
,

Percina nigrofasciata Blackbanded darter

Minytrema melanops Spotted sucker

Opsopoedus emiliae Pugnose minnow

Lapidesthes sicculus Brook silverside I

Fundulus notti Starhead minnow

Trinectes maculatus Hogchoker j

i
'Mugil curema White mullet

!

()
;

2.7-125
12/1/72 |

!
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Table 2.7-33

EM, IENGTH, AND hEIGIT OF CMON FISH SPECIES OF SAVNeaH RIVER, STATION 2, FRY,1972

length Bhan length Weight Mean Weight Weight
Min. - hhx.

Species utsber (m)
-+1 S. E. Min. - Max. +1 S . E . Total

(m) (kg)
~

(kg) (kg)
Gizzard Shad 133 120 400 212.4 + 6.5 0.10 - 0.90 0.21 + .02 27.80-

705 506.0 T 21.7 0.30Channel Catfish 24 230 4.00 1.86 I .21 44.60- -

Spotted Sucker 20 365 - 500 400.5 T 8.8 0.70 - 1.50 1.05 I .06 20.90
Iong-Nose Gar 12 395 - 940 654.6 [57.9 0.20 2.80 1.02 { .28 12.20-

Carpsucker 9 385 - 600 438.9 + 23.7 0.70 2.00 1.07 + .15 9.60-

390 340.0 T 9.7 0.50bhite Catfish 9 300 1.00 0.64 T .05 5.80- -

240 193.9 T 8.3 0.10 - 0.30 0.14 T .02 1.30Redear Sunfish 0 170 -

350 308.3 T 15.5 0.30 - 0.60 0.45 T .05 2.70Yellow Bullhead 6 250 -

205 195.0 7 5.0 0.10 - 0.20 0.13 T .02 0.80Warmouth 6 185 -

325 308.0 T 6.1 0.50 - 0.50 0.50 T .00 2.50Brown Bullhead 5 295 -

White Sucker 5 375 - 500 418.0 T 21.5 0.70 - 1.60 0796 4.80
560 52ii.0 1.00American Shad 4 480 1.70 1.28 5.10- -g

Bowfin 4 500 530 517.5 1.40 - 1.50 1.43 5.70* -y

4 Bluegill 2 140 195 167.5 0.10 - 0.30 0.20 0.40-

g Florida Gar 1 600 600 600.0 0.70 - 0.70 0.70 0.70-

Striped Bass 1 860 860 860.0 10.00 - 10.00 10.00 10.00-

Round Flyer 1 290 290 290.0 0.20 0.20 0.20 0.20- -

Colden Shiner 1 235 - 235 235.0 0.10 - 0.10 0.10 0.10
Hifin Carpsucker 1 500 - 500 500.0 1.40 - 1.40 1.40 1.40

No. Species = 19
No. Individuals = 257

2.72HBAR =

RED 0.43=

U
b
b
w

Data is prelintinary and subject to nunor revision. '

)

___ _ _ _ . . . _ _ _ ..
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' Table 2.7-34

NUMBER, IDKmi, AND hEIGIT OF C0fGON FISH SPECIES OF SAVANNAH RIVER, STATION, STATION 4, FAY,1972

Length Mean Length Weight Mean Weight Weight
Min. - Fax.

Species NLh (mn)
~+1 S. E. Min. - Max. +1 S. E. Ibtal

(mn) (kg) - (kg) (kg)

Gizzard Shad 106 125 385 259.2 + 7.1 0.10 - 0.70 0.23 + .01 24.70-

Channel Catfish 16 385 - 640 504.7 T 19.5 0.60 - 3.50 1.65 T .21 26.40
Spotted Sucker 9 380 - 465 425.6 T 10.2 0.70 - 1.20 0.99 T .06 8.90
White Sucker 8 390 495 451.9 T 13.3 0.70 - 1.50 1.18 T 111 9.40-

Carp 7 360 - 680 505.0 T 40.8 0.90 - 5.40 2.27 T .59 15.90
Pickeral 7 450 - 540 492.9 T 16.4 0.70 - 1.40 0.90 T .10 6.30
long-Nose Gar 6 375 770 610.8 T 74.3 0.10 - 2.30 1.30 7 .38 6.20-

260 210.0 T 11.9 0.10 - 0.50 0.23 T .06 1.40Rodear Sunfish 6 185 -

Wantouth 3 190 200 193.3 0.10 - 0.20 0713 0.40-

Bedbreast 3 180 195 185.0 0.10 - 0.30 0.17 0.50-
g

Carpsucker 2 465 495 480.0 1.50 - 2.00 1.75 3.50
- -
y

4 Bowfin 2 560 - 600 580.0 2.10 - 2.50 2.30 4.60
3 Brown Bullhead 2 310 - 320 315.0 0.50 - 0.50 0.50 1.00

Bluegill 2 250 320 285.0 0.50 - 0.50 0.50 1.00-

American Shad 1 545 545 545.0 1.20 - 1.20 1.20 1.20-

Black Crappie 1 210 - 210 210.0 0.10 - 0.10 0.10 0.10
hhite Catfish 1 340 340 340.0 0.60 - 0.60 0.60 0.60-

Yellow Bullhead 1 255 - 255 255.0 0.20 - 0.20 0.20 0.20
White Mullet 1 360 - 360 360.0 0.60 - 0.60 0.60 0.60

No. Species 19
No. Individuals 185
HBAR = 2.57

0.50RED =

U
b
b
N

Data is preliminary and subject to ninor revision.

-__ .. . _ - - - - -
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Table 2.7-35

NUMBER, I.EtTJfH, AND hEIGIT OF OG2ON FISH SPECIES OF SAVANNAH RIVER, STATION 2, SEPIEMBER,1972

Iength Nan Irngth Weight Mean Weight Weight
Min. - mx.

Species Nuh (ran)
~+1 S. E. Min. - Max. +1 S. E. 'Ibtal

(ran) (kg) ~ (kg) (kg)

Gizzard Shad 75 155 - 410 344.3 + 3.9 .10 - 1.10 .48 + .02 36.30
Icng Nose Gar 50 450 - 695 547.6 7 8.2 .20 - .80 .42 I .03 20.90
Spotted Sucker 28 215 - 510 437.5 T 16.5 .10 - 1.60 1.14 T .08 31.90
Gannel Catfish 9 290 - 785 511.1 7 58.9 .20 - 5.80 2.04 I .71 18.40
Black Crappie 6 200 - 295 247.0 T 15.0 .10 - .80 .25 T .11 1.50
Striped Bass 4 420 - 600 506.3 .70 - 2.00 1728 5.10
White Mullet 4 335 - 440 406.3 .50 - .90 .80 3.20
Bowfin 2 605 - 800 702.5 1.80 - 4.40 3.10 6.20

ha Carp 2 700 - 710 705.0 5.10 - 5.20 5.15 10.30
y Florida Gar 1 475 - 475 475.0 .30 - .30 .30 .30
U
co

No. Species = 10
No. Individuals = 181
HBAR = 2.27

0.37RED =

U
h
b
w

Data is preliminary and subject to minor revision,
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Table 2.7-36

NO2ER, IDXmi, AND hEIGIT OF COMJN FISH SPECIES OF SAVAD:AH RIVER, STATION 4, wnXBER,1972

Length bban I/2ngth Weight Mean Weight Weight
Min. - bhx. il S. E. Min. - bbx. +1 S. E. TotalSpecies Ntrber (mn) (nm) (kg) '- (kg) (kg)

Gizzard Shad 69 275 - 415 385.5 + 11.5 .20 - .90 .54 + .02 37.00Long-Nose Gar 44 475 - 760 579.8 [ 3.9 .20 - .90 .51 [ .03 22.60
Spotted Sucker 13 330 - 495 434.2 + 8.6 .50 - 1.40 1.01 + .06 13.10Bcwfin 6 275 - 540 477.5 T 43.2 .30 - 1.60 1.25 T .20 7.50
Black Crappie 4 175 - 300 295.0 .10 - .50 723 .90
Carpsucker 4 370 - 450 412.5 .80 - 1.10 1.03 4.10
Chain Pickeral 3 355 - 550 468.3 .20 - 1.10 .73 2.20
Channel Catfish 3 410 - 495 443.0 .70 - .80 .77 2.30
hhite Catfish 3 200 - 470 311.7 .10 - 1.60 .63 1.90

M Brown Bullhead 2 275 - 290 282.5 .20 - .30 .25 .50y Golden Shiner 2 230 - 230 230.0 .20 - .20 .20 .40
[ Florida Gar 1 485 - 485 485.0 .50 - .50 .50 .50 i* Flier 1 185 - 185 185.0 .10 - .10 .10 .10

Warnouth 1 140 - 140 140.0 .10 - .10 .10 .10

No. Species = 14
No. Individuals =161

2.48HBAR =

RED 0.43=

U
b
b
~

Data is prelindnary and subject to minor revision.
1
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2.8 OTHER ENVIRONMENTAL FEATURES

2.8.1 SAVANNAH RIVER PLANT

i

The Savannah River Plant (SRP) , built and operated for the Atomic
Energy Commission by E. I. du Pont de Nemours and Company, occu-
pies an area of 312 square miles on the South Carolina side of
the Savannah River, 22 miles southwest of Augusta, Georgia. ;

The information and data contained in the following paragraphs
of Section 2.8.1 were taken from Effect of the Savannah River
Plant on Environmental Radioactivity, Semiannual Report, January
through June, 1971 (DPSPU 71-30-16), except as noted.

SRP production facilities are located across the Savannah River
from VNP, and include a fuel preparation area, 3 reactors, 2 fuel
separation areas, and a heavy water production plant. These
facilities release very low level radioactive gaseous and liquid
wastes to the environment.

A continuous monitoring program to determine the concentration of
radioactive material in a 1200-square mile area outside SRP has
been in operation since 1951. Concentrations of radioactive ma-
terials in the atmosphere were measured by bi-weekly analyses of
air filters collected at 5 monitoring stations near the plant
perimeter and 10 stations around a circle of about a 25-mile ra-
dius from the center of the plant. Figure 2.8-1 shows the loca-
tion of these environmental monitoring stations. Four additional
air monitoring stations at Savannah and Macon, Georgia, and at
Columbia and Greenville, South Carolina, serve as reference points
for determining background radioactivity levels. Figure 2.8-2
shows the location of these distant air monitoring stations. The
radioactivity in air, determined from filter analyses, is shown
in Table 2. 8-1.

'

The monitoring system used by SRP provides a means of differen-
tiating between fallout and SRP releases. The influence of wea-
pons tests on the amount of filterable beta activity in the air
from 1961 to 1971 is given in Figure 2.8-3. The small amount of
filterable beta radioactivity released to the atmosphere at ERP,
primari ?y from the fuel separation areas, was obscured by the '

fallout. Deposition of fallout during January through June 1971
2 2averaged 37 nCi/m at the plant perimeter locations and 36 nCi/m

at the 25-mile radius locations. Deposition at each sampling lo-

(]) cation is presented in Table 2.8-2.

2.8-1

,
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TABIE 2.8-1
r

RADIOACTIVITY IN AIR (FILTER ANALYSIS)

3pCi/m

Alpha. Emitters
(multi ly Nonvolatile Beta
by10~g) Emitters Iodine-131

CG: 70 CG: 100 CG: 100
Sensitivity of Sensitivity of Sensitivity of Specific
Analysis: 0.3 Analysis: 0.006 Analysis: 0.02 Radionuclides in
Max Min g Max Min A3 Max Min A3 Composite Samples

Plant Perimeter
Sampling Point

A 1.3 0.5 0.8 0.70 0.10 0.35 ND ND ND 89,90Sr 0.01 1

'
B 2.1 .7 1.0 .69 .06 .31 ND ND ND 137Cs 0.01
C 1.6 6 0.9 .74 .09 .34 ND ND ND 141,144Ce 0.07
D 1.3 .4 1.0 .86 08 .41 0.02 ND ND 103,106Ru 0.10
E 1.0 .5 0.8 .68 .08 .34 0.08 ND ND 95Zr 95Nb 0.18

All points 0.9 0.35 ND 7Be 0.23

25-Mile-Radius
Sampling Point
Aiken Airport 1.7 0.4 0.8 0.67 0.06 0.31 ND ND ND
Aiken State Park 1.6 .4 .8 .75 08 .30 ND ND ND
Allendale 1.5 .5 1.1 .67 09 .32 ND ND ND 89,90Sr 0.01
Barnwel 1.8 .5 1.3 .66 08 .32 0.05 ND ND 137Cs 0.01
Bush Field 1.3 .7 1.0 .76 08 .33 ND ND ND 141,144Ce 0.07
Langley 1.6 .7 1.4 .86 09 .36 ND ND ND 103,106 0.09Ru
Sardia 1.2 .4 0.8 .68 06 .31 ND ND ND 95Zr 95Nb 0.17
h *esboro 1.4 .7 1.0 .75 09 .35 ND ND ND 7 0.24Be
%.' t on 1.5 .4 1.0 .71 .08 .32 ND ND ND,

Hi .; .;y 301 1.3 ND 1.0 .73 09 .32 ND ND ND
All Points 1.0 0.32 ND

Distant Sampling
Points
Columbis, S.C. 2.4 ND 1.1 0.93 0.06 0.34 89,90Sr 0.01
Greenville, S.C. 1.2 0.5 0.8 .65 06 .34 137 s 0.02C
Macon, Ga. 1.8 ND .8 .66 .04 .28 141,144Ce 0.08
Savannah, Ga. 1.8 ND .7 .73 .03 .32 103,106 0.09Ru

All Points 0.8 0.32 95Zr 95Nb 0.19
7e 0.26B

ND = Less than sensitivity of analysis.

O
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TABLE 2.8-2

TOTAL 'd.f. LOUT DEPOSITED,i '

SAVANNAH RIVER PLANT, JANUARY - JUNE 1971.

fuclides
To K-Area :

2 >30 days) To Streams Containment Basin f
1966 1967 1968 1969 1970 1969 1970

1

4 19.6 16.6 34.6 5.4 2.7 7.8 4.3 jCe

6Ru 0.9 1.0 1.8 0.5 0.1 1.3 1.7

95 7.0 4.8 8.1 3.6 2.8 1.3 7.4 jNb

65 7.4 7.1 4.5 1.5 0.5 0.6 -Zn

|
4.6 1.1 1.2 0.2 0.2 0.7 0.1g

89 6.1 8.4 28.9 8.8 8.3 45.6 38.4 JSr
i

90 4.3 4.6 5.2 3.3 2.9 3.6 1.6 ;Sr

37 36.7 46.9 41.2 20.0 20.6 2.7 8.1Cs

91 17.3 18.6 30.9 9.7 9.8 -

_

35 121.0 153.3 171.4 64.4 25.7 75.6 13.43 ;

47 8.5 15.8 11.6 14.6 4.5 - -

Pm '

m(8) 40,927 30,839 30,248 23,569 14,341 23,415 19,891 /

i

Nritium releases from sources other than disassembly basin averaged 14,000 C1 each year.
ANSTEC

APERTURE |
CARD |

REACTOR AREA W1ER RELEASES TO STREAMS i

AND K-AREA RELEASES TO Tile CONTAINMENT BASIN |
A!ca iwa;;ny70 g

.

A;ygnurg (;g, ;
acliden To K-Area 1

(=30dayn) To Stream Containment Basin j
1966 1967 1968 1969 1970 1960 1970 i

i

@N
27.9 36.4 20.2 25.7 0.5 1.0 0.2 !

P |
I 627.9 235.8 83.0 68.5 15.9 295.4 6.9 |Cr

D 1.6 4.2 8.8 1.3 0.3 17.8 11.2
,

La t

1

1 3.0 13.3 9.2 5.0 2.2 14.4 3.2 !
7

,

8 10.2 4.1 2.4 0.7 0.8 - - |p

9 4 0 610 0 o y 0 - K_. !

f
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() Monthly measurements of environmental gamma radiation were made I

with thermoluminescent dosimeters. The data presented in. Table
2. 8-3 are characteristic of measurements observed by SRP at these
stations for the past several years.

SRP releases low-level radioactive wastes to the Savannah River
from its reactor facilities. SRP continuously samples the river
water above and below its plant and analyzes the samples weekly.

!

Sampling locaticns are shown in Figure 2.8-4. Table 2.8-4 shows
the radioactivity for Savannah River water for January 'through i

June 1971. The upstream measurements in this table were attri-
buted to natural radioactivity and worldwide fallout from nuclear
weapons tests; ehe downstream measurements also reflect the oper-
ation of the SRP reactors. Table 2.8-5 indicates the average
concentration of radionuclides in the Savannah River for the same
period. The data in Table 2.8-6, obtained through personal com-
munication between SRP and GPC, show the reactor area weir re-
leases to streams and K-area releases to the containment basin
for radionuclides with half-lives greater than 30 days and less
than 30 days for 1966 through 1970. Figures 2.8-5, 2.8-6, 2.8-7,
2.8-8, and 2.8-9, also obtained through personal communication
with SRP, show the concentration of tritium, 1311, 137Cs, 90 r,S
and nonvolatile beta, respectively, in river water for the in-
dicated number of years.

Communities near SRP get domestic water from deep wells or surface
streams. Table 2.8-7 gives the radioactivity in public water sup-
plies in the vicinity of SRP. There is no evidence of SRP con-
tributed radioactivity to the drinking water supplies, since the
concentrations of alpha activity (1.1 pCi/ liter) and beta activity
(5 pCi/ liter) were the same as observed before SRP startup.

| Fish in the Savannah River were monitored by fish traps upstream,
adjacent to, and downstream from SRP effluents. Concentrations

137 89Sr, 90 r, are presented in Tableof specific radionuclides Cs, S
2.8-8.

Radioactive contamination of growing plants was examined through
the selection of Bermuda grass because of its importance as a
pasture grass for dairy herds and its availability during all sea-
sons of the year. The radioactivity present in the samples is pre-
sented in Table 2.8-9, Gamma-emitting radionuclides in the samples
(except beryllium-7) were accumulated from fallout. Alpha emitters
averaged 0.2 pCi/g at both locations during the last half year of
1970. Gamma ray emitters averaged 38.4 and 32.4 pCi/g, respectively,
as compared to 11.1 and 9.9 pCi/g for the last half year of 1970.

O
2.8-4

_ _ _ _ _ _ _ _ _ _ _



_ _ ._

;

,

O ,

!
Table 2.8-3 !

ENVIRONMENTAL GAMMA RADIATION
milliroentgens per 24 hours |

THERM 0 LUMINESCENT DOSIMETER MEASUREMENT :

.

Location Maximum Minimum Average
.

Plant Perimeter
A 0.25 0.11 0.20

B .27 .08 .16

C .20 .13 .16
,

{
D .19 .12 .16

E .20 .11 .18

All - 0.18 +

25-Mile Radius

Aiken Airport 0.18 0.08 0.15 -

|
'

Aiken State Park .15 .12 .14

Allendale .19 .11 .15 !
i

Barnwell .20 .16 .18 ,

Bush Field .25 .12 .19
.

,

i

Langley .23 .14 .17 ;

Sardis .21 .14 .17 7

!

Waynesboro .21 .08 .15.

Williston .20 .14 -17

Highway 301 0.25 0.12 0.20

All -- 0.17 .

O
Taken from "Effeet of the Savannah

*River Plant on Environmental Radio-
activity Semi-annual Report. January -
June, 1971" (DPSPU 71-30-16) p. 8

2.8-5
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Table 2.8-4

RADIOACTIVITY IN SAVANNAH RIVER WATER, JANUARY - JUNE 1971

Alpha radioactivity" Nonvolatile beta
b(pCi/ liter) radioactivity

(pC1/ liter)

July- July-~
January-June 1971 December January-June 1971 December

Sampling Points 1970 1970

Maxi- Mini- Aver- Aver- Maxi- Mini- Aver- Aver-
mum mum age age mum mum age age

1 Mile upstream
from Upper Three
Runs Creek
(control) 0.4 ND ND ND 12 ND 4 4

8 Miles downstream
from Lower Three
Runs Creek .6 ND ND ND 13 ND 6 7

a. AEC radiation protection standard : 10 pCi/ liter. Sensitivity of analysis:
0.2 pCi/ liter.

b. AEC radiation protection standard : 3 nCi/ liter. Sensitivity of analysis:
4.0 pCi/ liter.

ND, less than the sensitivity of analysis:

O
Taken from "Effect of the Savannah
River Plant on Environmental Radio-
activity Semi-annual Report. January -
June, 1971" (DPSPU 71-30-16) 'p. 7

2.8-6



Table 2.8-5

AVERAGE CONCENTRATION OF RADIONUCLIDES IN SAVANNAH RIVER WATER
JANUARY - JUNE 1971

Concentration
(pCi/ liter)

Radionuclides
Sensitivity Control (1 Mile Highway 301 Percent AEC
of analysis upstream from (8 miles down- standard at

Upper Three Runs stream from liighway 301
Creek) Lower Three

Runs Creek)

Tritium 600 680 5800 0.19

Sulphur-35 5.0 ND ND = 0.01

Chromium-51 4.3 ND ND < 0.001

Manganese-54 0.4 ND ND < 0.0004

Cobalt-60 1.4 ND ND < 0.005

Zinc-65 1.1 ND ND < 0.001

Strontium-89 0.3 ND ND 0.02

Strontium-90 0.01 0.6 0.7 0.30

Zirconium-niobium-95 0.5 ND ND = 0.001 ,

Ruthenium-103,-106 3.2 ND ND < 0.03

Iodine-131 0.2 ND ND = 0.07

Cesium-134,-137 0.6 ND 0.2 0.001

Barium-lanthanum-140 1.6 ND ND e 0.01

Cerium-141,-144 2.5 ND ND = 0.02

Q Neptunium-239 2.2 ND ND = 0.002
V

ND,nondectectable, less than sensitivity of analysis.
Tcksn from "Effect of the Savannah
Rivsr Plant on Environmental Radio-
cctivity Semi-annual Report, January - 2.8-7
June,1971" (DPSPU 71-30-??). p.13
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Sampling points
Alpha * SG

Plant Perimeter
A 3.5
B 4.3
C 4.3
D 3.3
E 3.1

Average 3.7

25-M11e Radius
Aiken Airport 2.9
Aiken State Park 6.6
Allendale 3.7
Barnwell 4.5
Bush Field 4.0
Langley 4.9
Sardis 5.6
Waynesboro 3.1
Williston 3.0
Highway 301 2.1

Average 4.0

a Multiply by 10 .

b. A naturally occuring radionuclid

ND, less than the sensitivity of ang

Taken fr
River P1
activity

June. 19

. - , - . -
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TABLE 2.8-6
l

REACTOR AREA WElR RELEASES
'

TO STREAMS AND K-AREA RELEASES
TO THE CONTAINMENT BASIN

!

I

Radionuclide Cgncentration
(nCi/m )

Tontium- Strontium- Cesium- Cerium- Zirconium- Ruthenium- Iodine- Beryglium- ;
89 90 137 141,-144 niobium -95 103,-106 131 7

i

1.3 0.8 1.8 10.2 10.8 6.1 ND 40.2 4

1.0 0.7 1.7 13.9 13.4 6.8 ND 48.4 -

'2.0 0.8 2.1 15.3 14.7 7.1 ND 54.3
1.8 0.7 1.6 13.0 10.1 6.5 0.5 39.3
1.8 0.8 1.9 13.4 14.9 6.1 ND 47.7 t

1.6 0.8 1.8 13.2 12.8 6.5 .1 46.0

1.4 .9 2.1 14.9 20.6 6.5 ND 48.2
1.3 .8 1.8 10.3 13.7 5.6 ND 39.3
1.5 .7 1.6 11.5 15.2 5.8 ND 40.5 '

!

1.1 .5 1.2 7.8 10.7 5.1 ND 27.3
0.6 .8 1.9 14.8 16.9 6.0 ND 51.4
1.6 1.0 2.4 13.4 17.4 7.1 ND 53.7
1.1 .6 1.7 9.6 15.5 5.9 ND 33.3
1.6 .8 2.0 11.7 16.2 6.3 ND 41.7

'1.5 .7 1.8 10.3 13.4 5.5 ND 40.7
0.5 .7 1.2 7.2 7.8 5.8 ND 25.1
1.2 .8 1.8 11.2 14.7 6.0 / NSTEC '- '

,m ,_

areniuse
CARD

nis. DO A"aMic on '

9muro carn

940-6100090 - 3 0tu u t or n, sa. anna,,
t on Environmental Radio-

Scci-annual Report . January -
1" (DPSPU 71-30-16) p. 11

2*. 8-8
_

w
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Table 2.8-7

RADIOACTIVITY IN PUBLIC WATER SUPPLIES
(pCi/ liter)

April, 1971

Nonvolatile
Alpha Emitters Beta Emitters Tritium

CG: 10 CG: 3000 CG: 3,U10,000
Sensitivity of Sensitivity of Sensitivity of Source of
Analysis: 0.2 Analysis: 4.0 Analysis: 400 Water

April April April

Aiken 2.7 6 750 Stream & well

Allendale ND ND ND Deep well

Augusta 0.3 ND 650 River

Barnwell 0.5 ND ND Deep Water

Bath 1.8 6 ND Lake

Blackville 0.5 ND ND Deep well

Clea rwater 0.7 ND 650 Lake

Jackson 8.2 18 ND Deep well ,

Langley 3.6 7 430 Stream

New Ellenton 1.3 ND ND Deep well

North Augusta 0.4 ND 500 River

Sardis ND 4 ND- Deep well

Waynesboro ND 8 580 Stream

Williston 2.2 4 ND Deep well

aAverage 1.6 6

If values are less than sensitivity of analysis, averages area.

calculated using the value of the sensitivity of the analysis.
ND, less than the sensitivity of analysis.
CG= concentration guides .

!

Taken from "Effect of the Savannah
River Plant on Environmental Radio-
activity Semi-acnual Report. January -
June,1971" (DPSPU 71-30-16). p.12 2,8-9

._2
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Table 2.8-8

RADIOACTIVITY IN SAVANNAH RIVER FISH, JANUARY-JUNE 1971

Number Concentration
(pCi/g wet weight)

Strontium-89,
Cesium 137 go

Location Type
Bream Cat- of

b
fish sample Bream" Catfish Bream and

Catfish

Maxi- Aver- Maxi- Aver- Maxi- Aver-
mum age mum age mum age

Above plant
boundary 18 75 Bone NA NA NA NA 23 12

Flesh 25 3.2 15 3.6 NA NA

Adjacent to plant 14 27 Bone NA NA NA NA 21 13
Flesh 18 6.3 21 6.6 NA NA

Below plant at
liighway 301 89 22 Bone NA NA NA NA 9 8

Flesh 20 4.5 11 4.9 NA NA

a. Shelleracker, blusgill, and redbreast (Lepomis) .

b. Predominantly yellow cat ( Ictalurus).
NA, no analysis.

O
Taken from "Effect of the Savannah
River Plant on Environmental Radio-
activity Semi-annual Report, January -

2.8-10June, 1971" (DPSPU 71-30-16).

s
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Table 2.8-9

RADIOACTIVITY ON VEGETATION, JANUARY - JUNE 1971

Concentration
(pCi/g dry weight)

Plant perimeter 25-Mile radius
Seasitivity of (7 locations) (7 locations)
etr.alysis

Radionuclides Maximum Average Maximum Average

Alpha emitters 0.10 1.1 0.2 0.7 0.2 ]
:|

Cesium-137 .3 3.8 1.6 1.1 0.8

Cerium -141, - 144 1.0 27.5 13.0 14.1 10.4

'
Ruthenium-103,-106 1.4 4.4 3.1 5.0 2.8

Beryllium -7 3.0 35.5 16.3 23.1 14.6

Zirconium-niobium 95 .5 11.0 4.4 5.2 3.8

a A natural radionuclide.

|
|

!

Taken from "Effect c' the Savannah
River Plant on Environ. ment.a1 Radio-
activity Semi-annual R eprert, January -
June, 1971" (DPSPO 71- 30-16) p. 11

2.8-11
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Milk samples, as shown in Table 2.8-10, were taken from 4 dairies
within a 25-mile radius of SRP. Analysis was performed bi-weekly
for tritium and radiciodine, quarterly for 90 r and monthly forS
13/ s. Iodine -131 was less than the sensitivity of the analysisC
(5 pCi/ liter) throughout the period of study. Tritium in local
milk, when present, was assumed to be associated with SRP opera-
tions.

2.8.2 BARNWELL NUCLEAR FUEL PLANT

The Barnwell Nuclear Fuel Plant (BNFP) , owned and operated by
Allied-Gulf Nuclear Services, is being constructed 7 miles west
of the town of Barnwell, South Carolina. The site, contiguous
to the eastern boundary of the AEC Savannah River Plant, is being
designed and constructed for the purpose of separating reusable
uranium and plutonium from the waste products in spent nuclear
fuel used by light-water cooled commercial power reactors.

The information and data contained in the following paragraphs of
Subsection 2.8.2 were taken from the Barnwell Nuclear Fuel PlantO Environmental Report, November 5, 1971.

It should be noted that only gaseous and solid wastes will even-
tually leave the BNFP. Systems, with backups for confining the
radioactive liquids are an integral part of the plant. Therefore,
discharge of any radioactive liquid into the Savannah River will
be precluded.

Table 2.8-11 lists the estimated annual releases of radioactive
isotopes through the main BNFP stack. "Two fission products,
krypton-85 and tritium, will not be retained at BNFP, and'will
be vented almost quantitatively. The safe release of krypton-85
and tritium is based on air dilution and dispersion. Means will
be provided to temporarily curtail venting of these effluents
during unfavorable meteorological conditions."

The quantities and characteristics of solid wastes generated at
the BNFP will vary with the types and quantities of fuel processed.
Table 2.8-12 gives information on quantities and pertinent charac-
teristics. All solid waste will be stored at the BNFP site, but
will be segregated and packaged in a manner which would permit
retrieval and transfer to a Federal Repository. Packaging of solid

{]) waste in concrete storage containers to prevent leakage and the
mounding of the burial area to minimize percolation of water down
over the containers will virtually eliminate leaching by water and
the migration of radionuclides in the ground.

2.8-12

a
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Table 2.8-10

RADIOACTIVITY IN MILK FROM LOCAL DAIRIES, SAVANNAH RIVER PLANT
JANUARY - JUNE 1971

Concentration
(pCi/ liter)

bTritium" Strontium-90 Cesiura-137'

Sampling points
Maxi- Mini- Aver- March June Maxi- Mini- Aver-
mum mum age mum mum age

r
f] Aiken 960 ND 460 7 7 20 10 16

Barnwell 5,500 1,000 2,800 NS 11 26 16 21

North Augusta 4,700 350 1,500 NS 17 30 8 20

Waynesboro 1,900 390 1,000 8 NS 20 9 15

dMajor Distributors 1,400 200 730 8 8 22 10 17

Sensitivity of analysis - 200 pCi/ liter; AEC Standard - 3000 nCi/ liter.a.

b. Sensitivity of analysis - 1.0 pCi/ liter; AEC standard - 300 pCi/ liter.

c. Sensitivity of analysis - 5.0 pCi/ liter; AEC standard - 20 nci/ liter.

d. Milk produced in local dairies but sold by major distributors.
NS = No sample

e.

pm
\

Taken from "Effect of the Savant.ah
River Plant on Environtuental Radio-
activity Semi-annual Reper', Jurcary -
June, 1971" (DPSPU 71-30-16)p. 12

2.8-13
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Taken f rom Barnwell Nuclear Fuel Table 2.8-11
Plant Environmental Report.
November 5,1971. AVERAGE ANNUA 1, POTENTIA 1. EXPOSURES AT SITE BOUNDARY

-100 METER MAIN STACK

X/Q 9 2350 Meters = 1.5 x 10-3

,

Radionucilde Exposure Mode Conversion Factor Annual Release Annual Dose
(Rem per Ci sec/m3) (C1) (mrem)

Kr-85 External Irradiation 3.5x10'' 1.4x10 0.0747

of whole body

External Irradiation 3x10-2 6.3
of skin

H-3 Internal Irradiation 5x10-2 5.8x105 0.44
of whole body

r

3I-131 Irradiation of Child's 3.3x10 3.8x10-1 1.9
Thyroid thru Grass / Cow /
Milk Chain

61-129 trradiation of Child's 4.8x10 4.7x10'2 3.4
Thyroid thru Grass / Cow /
Milk Chain

Sr-90 Irradiation of Bone 1.05x10' 2.8x10-1 0.0444
from isotopes Depo-
sited on Food

Cn-137 Irradiation of Whole 103 3.8x10~ 0.006
Body from Isotopes
Deposited on Food

3 6.0x10~I 0.018Cs-134 Irradiation of Vhole 2.0x10
Body from Isotopes
Deposited on Food

5 -3Pu-238 1rradiation of Bone 7.3x10 4.1x10 0.045
from inhaled Dusta

5 1.0x10'3 0.012Pu-239,240 Irradiation of Bone 7.9x10
from Inhaled Dusts

Pu-241 Irradiation of Bone 2.1x10 1.7x10*I 0.0530

from Inhaled Dusts
,

5Am-241 Irradiation of Bone 2.5x10 1.0x10-3 0.004
from Inhaled Dusta

Cm-242 Irradiation of Bone 1.2x10' 1.2x10-1 0.022
from Inhaled Dunts

5 1.2x10' O.036Cm-244 Irradiation of Sone 2.0x10
from Inhaled Dusto

FOOTNOTES

Er-85 Calculation assumes semi-infinite cloud. A factor of two is used in the whole
body e ase to allow for occupancy time and the shielding provided by a house.
The skin done calculation applies for the radiation transmitted through a 0.7 mg/
cm2 outer layer of skin.

H-3 Calculated using ICTP bilogical parameters with a quality f actor of unity.

1-129
1-131 Calculation assumes concentration through the grass / cow / milk food chain.

Sr-90 Calculation is based on f allout contaisinated food and assumes equilibrium
Cs-134 (after several half-lives) with 2/3 of the food being uncontaminated.
Cs-137

Pu
Am
Cm This is the average dose over a 50 year period. ,

2.8-14
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Table 2.8-12
i

SOLID WASTE
'

i

t

i

Radioactivity Level Annual Amounts ;

Beta-Gamma Alpha cu ft
,

)

Undissolved fuel
element hulls Iligh* Low 15,000 - 30,000

!
i

Other fuel element ;

parts and discarded
equipment ** Low Low 6,000 - 10,000

-

r

laboratory waste,
small tools, gloves,

,

. clothing, etc. Low Medium 8,000 - 43,000
:

i

P

* The high beta-gamma activity is due primarily to the neutron induced
activity in the fuel cladding and hardware.

** All discarded equipment will be decontaminated prior to disposal. .

,

i
r

?

.

|

-

-.

Taken f rom Barnwell Nuclear Fuel
Plant Environmental Report.
November 5,1971.

|

2.8-15
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2.8.3 CHEM-NUCLEAR SERVICES , INC. (1)
,

Chem-Nuclear Services , Inc. , in Barnwell, South Carolina, manages
the disposal of noxious chemicals and low level radioactive ma-
terials. Chem-Nuclear receives and handles both liquid and solid
radwastes at Barnwell. Liquids are solidified prior to burial
using either cement or polymeric materials. Hydrogeological
examinations of the subsoils at the site were performed by the
Law Engineering Company of Atlanta and demonstrate subsurface con-
ditions essentially the same as for BNFP and SRP, with the ion
exchange and permeability data on Chem-Nuclear's subsoil excel-
lent for storage of radweste. Chem-Nuclear's license for burial
of such materials was obtained in March 1971. There are no
planned releasds of radioactivity at the Chem-Nuclear site. .

2.8.4 COMBUSTION TURBINE PLANT i

!

The existing Combustion Turbine Plant located near VNP is for
peaking service and is designed for operating approximately 500 !
to 1000 hours per year.

:

() The turbine plant uses #2 fuel oil. Its principal environmental I

effects come from combustion products and noise. |

!The combustion products are dispersed into the atmosphere and
diluted through stacks to comply with the ground evel ambient
air quality standards of the State of Georgia. (2

|

The noise from the turbine plant is reduced by silencing equip- I

ment to a level at the property boundary which falls into the ;

" Discretionary-Normally Acceptable" category, as defined in the !

Department of Housing and Urban Development circular 1390.2 (3)

i

i

:
,

,

2.8-16
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(1) Chem-Nuclear Services, Inc., Personal Communication with
Georgia Power Company, April 12, 1972.

(2) Georgia Department of Public Health, Rules and Regulations
for Air Quality Control, " Chapter 270-5-24", Atlanta, Georgia,
1972.

(3) Circular 1390.2, U. S. Department of Housing and Urban
Development, Washington, D. C., August 4, 1971.
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3. THE PLANT

t

3.1 EXTERNAL APPEARANCE OF PLANT f
!

External design for VNP relates directly to the site and surrounding
area and is based on an analysis of existing environmental charac-
teristics.

!

Colors and materials are indigenous to the area and will blend
harmoniously with the vegetation and earth color. Visual impact

Iof the plant will also be considerably reduced by design considera-
tion for the rolling topography and forest land. Simple forms,
materials, textures, color, and landscaping will enhance the visual
quality of the plant and minimize the environmental effect.

!

The design philosophy is to integrate the various site components
into a clean, functional, and attractive complex. This is reflected
in the artist's rendering, which is the frontispiece of this report.

,

() 3.1.1 ESTHETIC CRITERIA
;

Primary goals of the esthetic criteria are to ensure that the plant
facilities and grounds are visually pleasing and compatible with
the surrounding environment within the constraints and limits ;

imposed by the function and scale of the project. Since what is, |

or is not, visually pleasing is a subjective matter that varies |
'

widely among individuals, the following design objectives were
selected in an attempt to obtain a design pleasing to the largest <

segment of population.

-- Organize the various site components (structures, equipment, !

parking, railroad spurs, etc.) in a neat, functional manner
,

with a minimum of visual clutter. l

-- Integrate and enhance the visual appearance of the plant
by modifying the various structural and equipment forms
and by applying appropriate textural and color treatments.

-- Use landscaping and earth massing techniques, where possible, |

to complement plant appearance. |

|

O
|
|

3.1-1

|
|
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3.1.2 SOURCES OF PUBLIC EXPOSURE

Since there are no towns close by, the Savannah River and Georgia State
Highway 23 are the 2 areas frm which the public will normally view the
plant. Tcpography, distance, plant colors, materials, textures, trees,
and shrubs impede the view to the degree that it is difficult, if not
impossible, to see the plant frcm either area.

Figure 3.1-1 is a plan view of the lines-of-sight fran which the profiles
in Figures 3.1-2 and 3.1-3 were made. The profiles are frm several
typical vantage points on the river and the highway. These profiles,
which are described below, do not include trees and shrubs that raise
the sight line and, therefore, obstruct the view of the plant frm
the highway or river.

Profile 1 - View fran Savannah River

This is a typical line mf-sight fran the river. A relatively
gradual slope of the terrain falls off to a 100-foot drop
along the river bank. The plant is not visible on this line.

Profile 2 - View fran Savannah River

This is virtually the only point along the river fran which the
power block is visible. As shown in the profile, only the top
25 to 30 feet of the containment enclosures are visible on this
line. The top 200 to 250 feet of the closest hyperbolic cooling
towers are visible. The declination resulting fran line of site
and distance reduces the visual impact, since the cooling towers
are pleasing to the eye.

Profile 3 - View fran Savannah River

This is another typical line of sight fran the river. 'Ihe power
block is not visible on this site line. The top 250 to 350 feet
of the closest hyperbolic cooling towers are visible. As in
Profile 2, the visual impact is reduced.

Profile 4 - View fran Georgia State Highway 23

This profile is typical of those points on the highway where the
line of sight is virtually unobstructed. These views are fran
great distances with many changes in grade levels and sone
intervening forests. Fran these points, the top 100 feet of
the containment enclosure and the top 20 feet of the turbine
buildings are visible, as are the top 400 feet of the closest
hyperbolic cooling to mr. The distance between the plant
and the viewers ranges fran 5 to 6 miles. As in Profile 2, dis-
tances and various interruptions to the line of sight modifyO the visual impact.

3.1-2
12/1/72
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Profile 5 - View frm Georgia State Highway 23

This profile is typical of those points along the highway
where the sight angle is at the minimum. The plant is not
visible at these points, and only the top 100 to 150 feet of
the hyperbolic cooling twers are visible. As in Profile
2, distance, trees, and various interruptions to the line
of slight reduce the visual impact.

3.1.3 SPECIFIC FEATURES

All plant structures are as far belm grade as plant functions permit.
This provides a l w plant profile. The plant arrangement and structure
design establish a continuity rather than a collection of various build-
ing forms.

3.1.3.1 Auxiliary, Fuel Handling, and Control Building Cmplex

This emplex cmprises the central structures of the pwer block, and !its horizontal cmposition between the 2 containment enclosures en- "

hances the visual quality of the block. The structural systs and
design parameters dictate thick, poured-in-place, concrete walls,
which allw attractive, modular treatment. This treatment is reflected(q) in the other plant buildings and is used to define doorways, other,

openings, and details. This ccmplex is not visible on the 5
lines-of-sight.

3.1.3.2 Enclosure Buildings
,

Each pwer block incorporates 2 reactor enclosure buildings. These
form the vertical elments in the cmposition of the pwer block. They
are steel structures with metal siding; all exterior metal columns and
decking are covered by a long-life protective coating of a color selected
to match the environnent. Frcm a distance, only simple sculptural profiles
are discernible.

3.1.3.3 Turbine Building

The turbine building cmpletes the power block cunplex. It is a horizontal
structure that has a lower profile than the enclosure buildings. This steel

;structure, with its exposed metal columns, siding, and details, is finished
to match the enclosure buildings and to retain the aesthetic tie with i

other buildings in the ccznplax. The turbine building is not visible
on the 5 linesmf-sight. ,

i

3.1.3.4 Hyperbolic Cooling Twers

Each pwer block cmplex includes 2 hyperbolic cooling twers, These
graceful structures are constructed of formed concrete, with a continuous

3.1-3

12/1/72
1
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O horizontal opening at grade t'o cmplement the tapered, vertical lines of !

these sculptural cylinders. When the amplex is emplete, these i

aesthetic structures will be visible fran quite a distance, as noted in
the descriptions of each profile view.

3.1.3.5 other Structuree

The service building, danincralizer building, and the warehouse are sane
of the other structures. They all reflect the design, materials, and
color themes established in the power block. None are visible on the
lines-of-sight.

;

3.1.4 CNCLUSIms
>

Viewed fran a distance, the plant has a sinple profile that blends with
'

the environment. Visual impact is minimized by topography, design, and
t

distance fran public thoroughfare and towls. Viewed onsite, the de- '

sign details of texture, color, and lines form a hamonious continuity. '

i

|

O

)
i

!

!

!

!

!

[

6

l

!
I

i

O
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3.2 TIWSUSSICN LEES

VNP-1, %7-2, %7-3 and VIT-4 will utilize eight (8) 500,000 volt
(500kV) transmission lines to integrate the poaer output of the
plant into the GPC systen, according to present plans. Off-site
pcuer for operation of the safety features of WP and also for
start-up pcuer will be supplied by three (3) 230,000 volt (230 kV)
transmission lines.

The tivee 230 kV lines will be constructed prior to operation of ,

WP-1. These lines will be used to integrate the pcuer output of
the Ccribustion Turbine Plant into the GPC system and also for
GPC system support purposes.

The transmission facilities for VNP will consist of 2 electrically

separate switchyards, one for WP-1 and VNP-2 and one for WP-3
and WP-4. All of the pcuer output of the plant will be trans-
mitted at 500 kV.

The transmission lines, tenninating substations, and proposed con-
struction schedule for the WP plant are: g1

D
1. WP-Goshen (Augusta Area) 500 kV Line 1. This line,

20 miles in length, will be constructcdin 1978-79
for operation of WP-1.

2. %T-Klondike 500 kV Line. This line, approximately
145 miles in length, will be constructed in 1978-79
for operation of WP-1.

3. %7-Plant Hatch 500 kV Line. This line, approximately
92 miles in length, will be constructed in 1978-79
for operation of WP-1.

4. WP-Evans (Augusta Area) 500 kV Line 1. This line,

approxiJaately 70 milesin length, will be constructed
in 1979-80 for operaticn of VNP-2.

5. VNP-Goshen (Augusta Area) 500 kV Line 2. This line,
approxircetely 20 miles in length, will be constructed
in 1980-81 for operation of VIP-3.

6. WP-Gainesville 500 kV Idne. This line, approximately
150 miles in length, will be constructed in 1980-81
for operation of WP-3.

m 7. VNP-Evans (Augusta Area) 500 kV Line 2. This line,
approxi.nately 70 niles in length, will be constructed
in 1981-82 for operation of VNP-4.

3.2-1
Amend. 1 4/27/73
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8. VNP-Bonaire 500 kV Line. This line, approximately
120 miles in length, will be constructed in 1981-82 1

for operation of VNP-4. l

l

l
!

Transmission lines utilized for ofi-site power requirements of the |
engineered safety features of the plant are: )

!

1. VNP-Coshen 230 kV Line. This line was constructed
in 1972 for operation of the Combustion Turbine
Plant and will be utilized for an off-site power j
source.

2. VNP-Waynesboro 230 kV Line 1. It is presently planned
to construct this line in the 1975-77 period. It will
be used to further integrate the power output of the
Combustion Turbine Plant into the CPC system and for
system support purposes. When necessary, it will be
utilized as a VNP off-site power source.

i

3. VNP-Waynesboro 230 kV Line 2. It is presently planned to
construct this line in the 1977-78 period. It will be
used for GPC system support purposes. When c.ecessary, i

'
it will be utilized as a VNP off-site power source.

The transmission lines are shown in Figure 5.4-1.

There are no specific authorizations or apnrovals required by federal,
'

state or local authorities for transmission line construction in ;

Georgia. Crossings of state and/or federal highways require approval
,

of the Highway Division of the Georgia Transportation Department. '

'

Approval from the U. S. Corps of Engineers is required for transmission
lines crossing navigable waters. Crossings of railroads require approval |)
of the specific railroad being crossed. No applications for the VNP lines E
have been filed. Necessary applications will be filed in a timely manner
so that approval may be secured to accommodate construction schedules.

;

['

%)
3.2-2
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3.3 REACTOR AND STEAM-ELECTRIC SYSTEM

VNP consists of 4 units, each comprised of a Westinghouse
pressurized water reactor and a General Electric turbine gene- ,

rator. The architect / engineer for the plant is Bechtel Engineering .

Corporation. The pressurized water reactor (PWR) is a water-cooled '

and water-moderated nuclear system which utilizes Uo in a 235 u2 ,

fuel cycle for the production of power. Each reactor is rated
at 3411 MWt, with the design thermal power for each unit being
3425 MW (this includes the heat produced in the coolant pumps).
The equivalent electrical output is 1172 MW/ unit. The turbine |
generator is a tandem compound 6-flow reheat unit with 38-inch
last stage buckets designed for steam condition at 965 psia, 1191.2 |
H with one stage of reheat, 3.5 inches Hg abs. exhaust pressure
and 0 percent makeup while extracting for normal feedwater heating
and for steam generator feed pump turbine operation.

i

|
|

|
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3.4 FATER USE

VNP will withdraw 37,000 gpm maximum and 22,000 gpm normally, per unit,
from the Savannah River for heat dissipation and dilution use. Details

of this system are shown in Figure 3.7-1 and discussed in Sections 3.5
and 3.7.

Makeup water for VNP will be drawn primarily from wells, the secondary
source being the Savannah River. Three 2000 gpm deep well pumps will
supply normal makeup water to the nuclear service cooling tower basins,
the well wa ter s torage tank., the fire protection tanks, the potable water
storage tank, and the water treatment areas. The flows for this system
are shown in Figure 3.7-1. This system is also described in PSAR Sections
2.4 and 9.4. As a secondary source of water to the nuclear service cooling
tower basins, one 1000 gpm deep well pump per basin serves as a standby.
Water can also be drawn from the Savannah River to serve the nuclear service
cooling tower basins,

3.4.1 SYSTEM DESCRIPTION
1

Three plant makeup water well pumps, each 1000 feet apart and approximately
1000 feet from the plant, serve all 4 units' makeup water requirements.
Two wells act as 100 percent capacity of the 4 units while the third acts as
an installed spare. The normal makeup flow to the nuclear service cooling
tower basins is approximately 300 gpm per unit, and the flow required to*

fill one 300,000 gallon fire protection tank in 8 hours is 625 gpm. Thc
water treatment area makeup requirements are about 200 gpm per unit, and
the potable water demand is approximately 300 gpm for 4 units. The |

Itotal required for all units is about 2000 gra or about equal to the flow
from one of the 3 wells. As a secondary source of nuclear service
makeup water, 8 standby wells, each rated at 1000 gpm, are located
within the plant. Each of the well pumps serves 1 nuclear service ,

,
cooling tower basin. Should neither normal nor standby makeup wells be |

I
| available, makeup from the river is available.
I i
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3.5 HEAT DISSIPATION SYSTEM

3.5.1 MAIN CIRCULATING WATER SYSTEM

The main circulating water system is a closed loop system providing cooling
water for the main condenser and plant heat exchangers.

The main condenser is 2-pass, single-pressure design, with 3 shells with
a total surface area of 725,000 square feet. Condenser tubes are 45 feet,
1 inch 0.D., 18 BWG Inhibited Admiralty, except tubes in the air cooling
section, which are 304 SS, 22 BWG.

1

Thecondenserissizedtomgintain4.45inchesHg. Abs.atdesignconditions
of a heat load of 7942 x 10 Btu per hour, a circulating water flow of
460,800 gallons per minute (gpm), a velocity in tubes at 7.5 feet per second,
a circulating water unit inlet temeprature of 90 F, and condenser heat transfer0

surface 85 percent clean. The design heat load includes steam from the main
turbine exhaust, steam generator feed pump turbines exhaust, high pressure j

|
turbine steam . seal system, feedwater heater drains, and turbine low stage |;

extraction. |

The following tabulation shows the items of the main condenser on the circu-
lating water side and the estimated annual corrosion rate for each item:

O,

ITEM COMPOSITION ANNUAL CORROSION RATE

Tubes Admiralty 70% Copper 2126.9 lb
30% Zinc 712.9 lb

Tube sheet Muntz 60% Copper 29.3 lb
metal 40% Zinc 15.5 lb j

'

Air cooler Stainless Less than
tubes steel .0044 lb

Water boxes Epoxy coated None

carbon steel
|

It is anticipated that 70 percent of the copper and zinc will plate out on
cooling tower and other circulating water system components, leaving the
remaining 30 percent to be removed by the cooling tower blowdown to the
river.

Two main circulating pumps (vertical volute type) will supply cooling
water to the condenser from 1 natural draf t cooling tower (l' per unit). These
pumps are designed to pump approximately 460,800 gpm at a total head of

1approximately 100 feet through condLits apprcximately 1200 feet long for
,

k VNP-1 and -4 (1500 feet long for VNP -2 and -3).

3.5-1
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3.5.2 PLANT HEAT EXHANGER COOLING SYSTEM

*

The Plant Heat Exchanger Cooling System is composed of the 2 following
systems: (1) the cooler portion of the Circulating Water System, and (2) -i
the closed loop Turbine Plant Cooling Water System. -

The cooler portion of the Circulating Water System is composed of: Auxiliary
Building Air Conditioner Condensers, Turbine Generator Lube Oil Coolers,
Circulating Water Pump Lube Oil Coolers, Turbine Building Air Conditioners i

Condensers, Generator Hydrogen Coolers, Generator Stator Coolers, and ,

Turbine Plant Closed Loop Heat Exchangers. These closed loop heat ex- |
?changers are the heat exchangers for the Turbine Plant Cooling Water System.

The total quantity of cooling water is estimated to be 14,000 gpm for all of ,

the cooler portion of the Circulating Water System. The total heat load
rejectedtothgcoolcrportionoftheCirculatingWaterSystemisestimated
to be 210 x 10 Btu per hour.

,

The closed-loop Turbine Plant Cooling Water System is composed of: Air
Compressor After Coolers, Feedwater Sample Cooler, Steam Generator Steam
Sample Primary Coolers, Isotlated Phase Cooler, Letdown Chillers, Feed Pump
Turbine Drive Lube Oil Coolers, Condensate Pump Lube 011 Coolers, Heater
Drain Pump Lube Oil Coolers, and Electro-Hydraulic Fluid Coolers. ;

i

!

O

O
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3.5.3 MAIN CIRCULATING WATER SYSTEM NATURAL DRAFT TOWERS

Ultimately, the main circulating water system for each unit will dissipate
its total heat load of approximately 7,942 x 106 Stu/hr (at maximum calcu-
lated unit capacity) to the atmosphere by 1 natural draft tower. A flow
diagram for the plant make-up water system is given in Figure 3.7-1.
Discussion of other methods of heat dissipation is given in Section 8.5.
Figure 3.5-1 gives further information about effluent temperatures at VNP. 1

The arrangement and location of the cooling towers are shown in Figure
2.1-3. The towers are designed to have an internal concrete support
structure with cement asbestos fill material . The estimated loss of fill
material due to leaching and erosion is estimated to be 450 pounds / year of
asbestos, 2065 pounds / year of cement, and 1237 pounds / year of silica flour.
It is expected that the eroded asbestos will be distributed by the percent
of blowdown plus the percent of drift loss wjth the greatest portion re- 2

maining in the recirculated cooling water.(41

The design of each turbine plant circulating water system provides for a
variable rate of blowdown flow, up to 5500 gpm, automatically controlled
to maintain 4 to 8 cycles of concentration. -

The makeup flow is also variable, up to 22,000 gpm, depending on the
evaporation rate of the turbine plant cooling tower, which varies with I

n turbine load and seasonally with the ambient humidity. Makeup and
V blowdown for the nuclear service system are provided by the main wells ~

and river discharge systems, adding less than 2 percent of the foregoing
flow rates.

Specifications for each cooling tower are:

Design wet bulb:* 780F @ 51% relative humidity E2
Approach: 120F
Range: 34.50F
Water to Tower: 124.50F 1

Water from Tower: 90.00F
Water flow: 474,800 gpm (1058 cfs)
Volume of Water: 1,012,000 cubic feet
Drift: .03% = 143 gpm guaranteed 2

.015% = 71.5 gpm expected
Evaporation: 3.45% = 16,400 gpm E1
Air Flow: 176,500,000 lb/hr

0 2
Exit Air Temperature: 109 F
Exit Air Velocity: 10.4 ft/sec.

* Based on 16 years of hourly records (1949 - 1964) from the Augusta, Georgia,
Airport, which were obtained from the National Climatic Center on magnetic I
tape, the number of hours where wet bulb temperatures exceed 780F is 49 .

0hours per year. The naximum reported during this period was 82 F.

O

3.5-2
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The sizes and lengths of the conduit pipes between the condensers and the
cooling towers are as follows:

Unit Diameter _ Length

1, 4 10 ft. 1180 ft./ unit
2, 3 10 1500
1, 2, 3, 4 7 240

1, 2, 3, 4 5 180

The volumes and lengths of the open-channel conduit from the cooling towers
1

to the circulating water pumps are:
1

Unit Volume Length !

1, 4 98,000 cu. ft./ unit 270 ft./ unit
2, 3 350,600 750

Rate of deposition of the silt is approximately 2.5 lb/ min. Assuming an
average density of 110 lbs./cu. ft., this deposit will build up at the rate of
1 inch per year in the basin of the cooling tower (assuming a diameter of
approximately 440 feet for the basin). Frequency of removal will depend 2

on the plant operators who will make the decision as to how deep they will
allow the silt to build up.g
Removal of the silt will be accomplished by scraping it into windrows and |
removing it by skiploader or other mechanical means. Disposal will be on '

the plant site in a designated spoil area, probably the same spoil area as that
used for excess material from the power block excavation and site grading.

The level of total dissolved solids in the circulating water system will be |

controlled by cooling tower blowdown. The blowdown flows through a combination
mixing chamber and energy dissipater and is discharged through a submerged
diffuser to the Savannah River. In normal operation, the circulating water
system will be held at 4 cycles of concentration, which requires a blowdown
of approximately 5,500 gpm per unit. Makeup water for tower evaporation, I
drift, and blowdown comes from the Savannah River. Six pumps (1 per unit
and 2 spares) each rated at 22,000 gpm will supply this water. Two 15,000

gpm pumps (one is an installed spare) are provided in the intake structure
for diluting the periodic discharge of radwaste if such dilution is required
to meet 10 CFR 20 concentrations in the discharge to the river. Under ,

'

normal operating conditions with a total cooling tower blowdown flow
of 22,000 gpm (4 times 5,500) and the flow from 1 dilution pump, a
total flow of 37,000 gpm is available for radwaste dilution, and radwaste
can be discharged from 2 units. Dilution of plant effluent for temperature
will be accomplished by utilizing a small portion of the Savannah River
as a mixing zone. The length of this mixing zone will be defined by
GPC and the Georgia Department of Natural Resources, Environmental Protection
Division. This definition will be based on requirements set forth in Sections

h 730-3 .06 and 730-3 .10 of the " Water Use Classifications" and in " Water
Quality Standards" issued by the Georgia Department of Natural Resources,

3.5-2a
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Environmental Protection Division. The analysis of the thermal plume shape
was completed for the most extreme cases; all others will result in a lesser
effect.

The criteria for this analysis included:

A. Minimum guaranteed river flow rate is 5,800 cfs. In a letter to
Mr. G. B. Dougherty of Southern Services, Inc., dated January 7,1972,
the Savannah District of the U. S. Army Corps of Engineers stated:
"The Savannah River Basin Reservoir Regulation Manual establishes a
minimum release of 5,800 cfs from New Savannah Bluff Lock and Dam.
However, it should be noted

O

O

m23.5-2b
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V that during nonnal operation the plans call for a minizatm release of
6,300 cfs which can be relied on about 70 percent of the tine".

B. The maximtra winter tenperature conditions are:
Blowdown 80'F
River at 40'F

C. The maxrntrn strmer tenperature conditions are:
Blowdw n at 93'F maximum
(Above 90'F 0.4 percent of the tiIne)

River at 79'F

(The maximum temperature of record at Burtons Ferry Bridge is 86 F.
The plume for the 93'F blowdown into the 86 F river would be much
smaller than the plume for the 93*F blowdwn into the 79'F river.)

Blowdcwn temperatures were calculated using the cooling tower curve shown on
Figure 3.5-1 and weather observation data collected at Augusta, Georgia,
and obtained frcxn the National Climatic Center, Asheville, North Carolina
(October 1968 to September 1970) .

River water temperatures were taken in the Savannah River at the Burtons
Ferry Bridge (22.5 river miles downstream from the site) by the U.S. Depart 2nent
of Interior Geological Survey and were recorded in their publication, Water
Resources Data For Georgia (1969 and 1970 editions) .

7.-
( Four distinct cases were analyzed for resulting plume shape.'

Case 1 - Blowdown flw of 22,000 gpn and no dilution water flow at
winter design conditions (Figures 3.5-4 & 3.5-5).

Case 2 - Blowdown flw of 22,000 gpn and no dilution water flow at 1

sumner design conditions (Figures 3.5-6 & 3.5-7).

Case 3 - Blowdown flow of 22,000 gpn and dilution flw of 15,000 gpn ;

at winter design conditions (Figures 3.5-8 & 3.5-9).

Case 4 - Blowdown flow of 22,000 gpn and dilution flow of 15,000 gpn
at sunmer design conditions (Figures 3.5-10 & 3.5-11).

For each of the above cases an elevation and plan view of the plume was
i

provided. These views are shown on Figures 3.5-4 through 3.5-11.

For the purposes of this plume analysis the flows from the nuclear service
cooling towers, steam generator blowdown, turbine building drains, neutra-
lizer discharge, radwaste discharge, and sanitary waste w re not included.
It is assumed that their effect is insignificant relative to the turbine

plant cooling tower blowdown and dilution pump flows.

A description of the results obtained by the analysis follws.
fnU

3.5-3
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3.5.3.1 Thennal Plume Analysis of VNP Cooling Tower Blowdwn |
3.5.3.1.1 Introduction

A study has been performed to detennine thennal plume configuration for the
blowdown from the cooling tower at VNP when the blowdown is discharged
into the Savannah River. The blowdcWn discharge system is located near
the right bank of the river at about river mile 151.

4

The thermal plume was analyzed for both the winter and sunraer climatological
conditions. The analysis was based on cooling tower blowdown without
dilution and with in-plant dilution added in the mixing chamber. For the
analysis a low river flow only was considered since it will represent the
critical condition.

The analysis was mde by the use of three-dimensional mathematical models.
The results of the analysis are presented in the form of vertical rise

)
isotherms and horizontal isotherms for each case analyzed. ;

3.5.3.1.2 Basic Data

Minimum flow in the Savannah River of 3800 cfs at the site was used in
analyzing the thermal plume mixing and dispersion in the river for both
summer and winter conditions. The corresponding water surface in-the
river is at elevation 80 feet. The water surface width at this stage is
about 330 ft, and the water depth is about 10 ft.

O River water temperature at Burtons Ferry Bridge for the years 1969-1970.
ranged from 790F in sunmer to 400F in winter. Since no river water tempera-
ture records are available at the site, the water temperature at Burtans
Ferry was used in this study.

Blowdown temperature was ccrnputed using climatological records at Augusta,
Ga., for the year 1969-1970. A maximum sumner temperature of 930F and a

0maximum winter temperature of 80 F were used in this study.

Blowdown flow rate with 4 units operating will be about 22,000 gpn (49 cfs) .
During certain conditions, dilution water of 15,000 gpn (33.4 cfs) may be
added, resulting in a total blowdown rate of 37,000 spn (82.4 cfs) . The
temperature of the diluted discharge will be about 870F in suniner and 640F
in winter.

3.5.3.1.3 Blowdown Discharge System

The blowdown discharge system consists of a mixing chamber and conduits that )
connect the chamber with the coooling tower and a diffuser located on the |

river bottan. Water from the cooling tower basins discharges into a :

structure which acts as a mixing chamber and energy dissipater. Outflow |
will then be discharged into the river through the diffuser ports. The I

diffuser diameter is 48 inches with 24 ports spaced at 30 inches center-to-
center and jet dianeter of 8 inches measured at the vena contracta. The

!

3.5-4
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"
' total length of the diffuser is 60 ft and would extend about 80 ft into the

] river from the low water edge.

The porta are oriented to discharge at an angle of 22.50 from the horizontal
with the center of the jet about 1.5 ft above the river bottom. This
orientation is selected to prevent scouring of the river bottom and to prevent
the warm water effluent from reathing the bottom.

I
3.5.3.1.4 Method of Analysis

The blowdown water will result in increased river temperatures in the vicinity
and downstream of the diffuser. The extent and magnitude of the heat-affected
zone depends primarily on the rate of discharge, the excess temperature of the
blowdown over the ambient temperature, the velocity of discharge, the diffuser
port size, and the magnitude of the river flow. The near-field is described 2

as the region where the jet momentum and the buoyancy are responsible for
causing the dilution. For this region a three-dimensional mathematical model
developed by Keh and Fan (1 1 was used to determine the plume's dilution and

Isize. The river velocity, which is about 1.75 fps, will cause a deflection
of the plume in the flow direction. The orientation of the plume downstream

from ti)g) diffuser was determined from the method developed by Shirazi andDavis M -

The far-field in this analysis is assumed to begin where the ambient river
turbulence dominates the mixing. For the far-field analysis, a dispersion
model developed by Elwin (3) was used to simulate the dispersion of a con-
tinuous thermal source in a steady state uniform flow.

The basic building block of the model is the generalized fluid element. For
steady state conditions, the general three-dimensional heat equation for each
element written in a differential form relates the sum of heat exchange at the
element's surface to the rate of heat inflow and the rate of heat outflow by
the various mass transfer mechanisms.

The dispersion model consists of a three-dimensional array of elemental 2
equations which, when coupled with appropriate boundary conditions, may be
solved through a progressive simultaneous solution of the system. The model
considers longitudinal advection of the flow, lateral, longitudinal, and
vertical dispersion, and surface heat dissipation. The boundary conditions
include no heat transfer through the banks or bottom of the river. Although
surface heat loss can be accounted for in this model, it was deemed small
and was neglected in this study.

The temperature profile at the point where the near-field jet velocity becomes
equal to the ambient stream velocity was used as the upstream boundary condi-
tion for the far-field model. j

i

3.5.3.1.5 Results

River temperatures were analyzed for the addition of blowdown discharge from
VNP with 4 units operating for both winter and summer conditions and with and

3.5-5 i
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(\ without dilution water. The results of the near-field analysis are shown 52'

in 2 figures for each condition analyzed. The first figure of each pair
shows the vertical temperature rise isotherms. The lowest isotherm shown
is 50F. The second figure of each pair shows the estimated horizontal
boundary of the 50F isotherm.

.

For winter climatological conditions without dilution, the 50F isotherm
extends about 20 ft downstream from the diffuser with a maximum estimated
width of about 64 ft, as shown in Figures 3.5-4 and 3.5-5. For the summer
conditions without dilution, the SoF isotherm will extend about 7 ft downstream 1
from the diffuser and will be about 61 ft wide, as shown in Figures 3.5-6 and

03.5-7. It should be noted that in both cases, the 5 F isotherm will not reach
the surface or the bottom of the river.

Temperature rise isotherms for the winter condition with dilution are shown
The 5 F isotherm will extend about 11 ft downstream0in Figures 3.5-8 and 3.5-9.

and will be about 62 ft wide. For the summer condition, the temperature rise
0isotherms with dilution are shown in Figures 3.5-10 and 3.5-11. The 5 F

isotherm will extend about 4 ft downstream and will be about 61 ft wide.

For winter conditions the far-field isotherms are very similar for both cases,
0with and without in-plant dilution. In both cases, the 1 F isotherm extends

approximately 2200 ft downstream from the diffuser and is about 60 ft wide.
Without in-plant dilution, the 10F isotherm reaches the surface at about 45 ft
downstream and the bottom at 55 ft downstream from the diffuser, as shown on
Figure 3.5-15. The 20F isotherm does not reach the surface or the bottomq

V in either case. *

2
0For summer conditions, the 1 F isotherm does not reach the surface or touch

the bottom either with or without in-plant dilution. Without in-plant
dilution, the I F isotherm extends about 60 ft downstream with a maximum widthU

of 70 ft, as shown in Figures 3.5-13 and 3.5-14. With in-plant dilution,
the maximum extent is about 25 ft downstream with a width of about 60 ft,
as shown in Figures 3.5-16 and 3.5-17.

The results of this thermal plume study illustrate the small area of the
Savannah River affected by the VNP discharge. However, the mixing zone

Irequested from the Environmental Protection Division of the Georgia Depart-
ment of Natural Resources may be somewhat larger than that shown on the
above-mentioned figures.

.

I

|
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3.5.4 RIVER IITT1GT STRUCIURE

The nakeup water systan at the Savannah River consists of a concrete intake
structure and an intake canal. The general site location of the intake
structure is shown in Figure 2.1-3. A detailed sketch of the intake
structure is shown ir. Figure 3.5-2. Figure 3.5-2a shcws the general
arrangement of the intake structure and canal. The intake canal is
approximately 400 ft long. The bottan width is 20 feet, and the side
slope is 2:1. The canal bottan and sides will be covered with riprap
to prevent erosion. The velocity in the intake canal for the 4 units
in operation will be less than 0.5 fps.

The intake structure consists of several identical cells. The number of
cells is dependent on the total water flcw required for nakeup and dilution.
Each cell consists of a trash rack in front of the intake structure and a
vertical traveling screen downstream of the trash rack. Each cell has
slots for stoplogs upstream of the traveling screen and slots for stcplogs
and a fine stationary screen downstream of the traveling screen. Provision
is nade for the installation of a mechanical trash rack rake. The station-
ary fine screen will be used only when the traveling screen has been re-
noved for naintenance.

The trash rack is nade of flat vertical bars with a cross-section of 3-1/2
inches by 1/2 inch. The bars are spaced 3 inches center-to-center.

2

When 2 nakeup pumps and 1 dilution pump are operating simultaneously for
O each 2 units, and the river water surface is at elevation 80 ft, the

velocities are as follows:

Velocity through trash rack 0.5 fps<

Velocity through traveling screen l.0 fps<

By limiting the velocities to those above, inpingenent of fish is expected
to be negligible. Width of the traveling water screen baskets is 10 ft.
Speed of the traveling screen is 10 ft per minute. The traveling screen
nesh is annealed type 304 stainless steel. Trash collected by the rake
and the traveling screens is returned to the river.

Intake structure pumps are discussed in Subsection 3.5.3.

Provisions are being nade for chlorination at the discharge of the makeup
water pumps to control slime growth in the nnkeup piping.

3.5.5 RIVER CUTFALL STRUCIURE

Figure 3.5-3 shows a detailed sketch of the river outfall structure. Figure
2.1-3 shows the general site location of the outfall structure. Two outfall
lines fran the muong chamber will discharge into the Savannah River. Each
line will be 450 ft long and will have a 60-ft-long diffuser at the end.
For the blowdown of 4 units, the naximum blowdown flow will be 22,000 ggn,

~,
6

'
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, '') and with 1 dilution pump in operation, the f1w will be 37,000 gpn. Average' 2
L velocity of the water discharging through the nozzles of the diffuser will

be 12 fps. Only one of these lines will be used at a time,

f3
V

f
k
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'v 3.5.6 NUCLEAR SERVICE COOLING TOWERS

Each unit of VNP will have 2 nuclear service cooling towers. Nc rmally,
only 1 tower is in operation, except for a 1-day period during reactor
shutdown. Each tower is 96 feet in diameter by 44 feet high. Air flew is
9,560,000 pounds per hour, and exit air velocity is 1525 feet per minute
for each tower. Fan power is 500 horsepower per tower. Design specifi- I
cations require that motor noise levels not exceed those listed in NEMA *

Standard MGl-12.49C and IEEE No. 85. The tower vendor will comply
with the design specifications and will furnish an estimate of total
noise level for the towers. The towers will meet the noise standards
of the U. S. Occupational Safety and Health Administration at the site
boundaries.

(oD
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(1) Predicted Perfonnance Curves for Alvin W. Vogtle Station -
Unit No.1, One Crossflow Natural' Draft Tower / Unit; !

|The Marley Ccrpany, Mission, Kansas, CRV-72-351.
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3.6 RADIOACTIVE DISCHARGE SYSTEMS !

!

.

3.6.1 DESIGN OF WASTE PROCESSING SYSTEMS

GPC will install the new Environmental Assurance System, designed by |

Westinghouse, in the VNP units. This system will provide means to '

limit the radioactive releases from the plant to the environment
to levels as low as practicable. Part of this system is the use of
silver-indium-cadmium control rods to reduce the production of tri-
tium in the reactor. A summary description of the systems for
liquid, gaseous and solids waste processing as well as the expected
radioactive release rates with isotopic breakdown is given in this
subsection.

3.6.1.1 Liquid Waste Processing System

i
'

The liquid waste processing system is designed to segregate the liquid
wastes into two separate subsystems. These subsystems utilize [
different process methods most suitable to the category of liquid |

waste to be treated. Categories of the liquid wastes are determined ;

() by their points of origin, their radioactivity content, and the j
practicality, as well as suitability, for recycling their processed ;

products. This design feature enables GPC to reduce the radioactive
discharges, including tritium, from the plant to the environment to |
levels as low as practicable. |

:
i

i

The liquid recycle subsystem shown in Figure 3.6-1 collects and ;

processes reactor grade water wastes through filters, evaporator, |
and demineralizer and returns the product liquid to the appropriate ;

tank to be reused in the primary system. Bottoms of the waste !

evaporator are either drummed or, if radioactivity and chemical con- :

tent permits, can be returned to boron recycle system for reuse, j

i
i

The non-recycle subsystem shown in Figure 3.6-2 collects and processes i
!non-reactor grade water wastes which will be discharged to the environ-

ment. The largest source of liquid waste collected in this subsystem ;

will originate from laundry and hot shower drains. This very low
activity waste will be filtered, monitored and discharged to the :

'
environment. The remaining wastes collected in this subsystem
conssat of various leaks and drains which are either processed :

through filter, or filter and demineralizer, before being monitored i

and discharged to the environment.

;

3.6-1 :
,

1
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Provisions are made to process liquid waste from this subsystem in
the waste evaporator should this become necessary. Processed liquid
from the evaporator would then be returned to this subsystem for
ultimate discharge to the environment. The bottoms from the evapo-
rator would be drummed for off-site disposal. This subsystem also
collects the chemical waste produced in the laboratory in the chemical
waste tank. This waste consists of samples taken from various parts
of the plant which are likely to be tritiated or contain high activity,
as well as chemicals used for laboratory analysis (see Figure 3.6-3).
However, due to the very low volume of these wastes they are drummed
directly for off-site shipment.

Under normal operating conditions, steam generator blowdown will be
discharged to the environment without treatment. However, fuel clad-
ding defect in combination with steam generator tube leaks can result
in significant liquid radioactive releases to the environment. There-
fore, a steam generatot blowdown treatment system is provided with
the objective of reducing the liquid radioactive discharge to the
environment to levels as loe as practicable. A schematic flow diagram
for the system is shown in Figure 3.6-4. This full flow system con-
sists of a blowdown tank, a col. denser to condense the steam produced
in the blowdown tank, heat exchangers, demineralizer, and radiation
monitors. Cation and mixed-bed demineralizers will be used in anion.
Radiation monitors are provided to detect and isolate the blowdown

() in the event the radiation exceeds predetermined levels. Treated
blowdown liquid will be diluted by mixing with cooling tower blow-
down and cooling tower bypass.

The treatment system design is based on short-term treatment for 1
percent fuel cladding defects with a simultaneous steam generator
tube leakage of up to 1 gpm and a blowdown flow rate of 75 gpm for
30 days operation or .4 percent fuel cladding defect with a simula-
taneous steam generator tube leakage of up to' .1 gpm and a blowdown
flow rate of 75 gpm for continuous operation.

3.6.1.2 Gaseous Waste Procesring System

Another major component of the plant system which serves to protect
the environment is the gaseous waste processing system A schematic
flow diagram of the system is shown in Figure 3.6-5. The system will
be a closed loop, comprised of two waste gas compressors, two cataly-
tic hydrogen recombiners, seven gas decay tanks for service during
normal operation, and one gas decay tank for service at shutdown and

|

O
3.6-2
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) startup. The system will be designed to remove most of the fission
product gases from the reactor coolant system. This is accomplished ,

by continuous purge of hydrogen gas into the volume control tank of
the Chemical and Volume Control System (CVCS) and transport of stripped
fission product gases from the reactor coolant to the gaseous waste
processing system. The hydrogen gas mixed with radioactive gases
will mix with the nitrogen carrier gas, continuously circulating
around the loop, and will be removed by the recombiners. The result-
ing gas stream will be transferred to the gas decay tanks where
accumulated activity will be contained in seven parts. By the opera-
tion of this system, a considerable reduction in the fission product t

gas inventory in the reactor coolant system will be achieved. This
will substantially reduce the fission product release from unavoid-
able reactor coolant leakage in the plant.

The gaseous waste processing system also collects the residual i
radioactive gases discharged to the vent header from varicus equip- i

ment in the plant. This includes the gases stripped by the gas
stripper and evaporator in the CVCS system. The system will be
provided with gas storage capacity to accumulate all the fission :

product gases released to the reactor coolant with the very conserva- |
tive assumption that the plant operates with 1 percent failed fuel i

over a 40 year period. The one shutdown tank will be utilized dur-
ing plant cooldown after the majority of the. gases are stripped from

() the reactor coolant. This system will carry very small amounts of ;

radioactive gas; however, it is incorporated in the design with the
intent to reduce the controlled discharge from the plant to levels
as low as practicable.

;

The bulk of the activity collected in gas decay tanks will be from
Xe-133 with a half life of 5.3 days. If all gases are stored for
40 years, the amount of Kr-85 inventory present at the end of this
time will be only approximately equal to the Xe-133 activity present
during any fuel cycle with 1 percent fuel cladding defects. Since
the volumetric quantity of these gases is small, the system pressure
is not expected to exceed about 15 to 20 psig during the life of the
plant.

Anticipated operation will result in no significant gaseous activity
release to the environment from this system. However, should it
become necessary to discharge waste gas to the atmosphere, the system
will include provisions to sample and control the discharge to assure
that releases are made within the permissible limits for the plant.

() -

t

3.6-3
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3.6.1.3 Solid Waste Processing System
1

Solid wastes, from the VNP, will be shipped in 55 gallon drums to i

off-site burial facilities. Each shipment will be made in accordance t

with Atomic Energy Commission and Department of Transportation re-
gulations. However, it is GPC's feeling that estimates of anticipated
frequency and mode of shipment at this time would be premature.
Solid waste shipment from any Nuclear Power Plant facility depends on i

the operation of the plant as well as the availability and schedule '

fof the carriers.

;

VNP will have a solid waste handling facility for each two units. j

It is conservatively estimated that approximately 2000-55 gallon ,

drums, the majority containing low-level activity, will be shipped 1a

from VNP each year. If, in the very unlikely event of operation of i

the plant with design basis fuel cladding failures (1 percent), it :

is anticipated that filters shipped from.the primary side of the ,

'

plant will contain high-level activity solid wasts and will amount
to approximately 400 shielded 55 gallon drums per year. These 400
drums are included in the 2000 drum estimate given above.

'!()' The solid waste handling facilities incorporated in the VNP design
have the flexibility and the capability to handle the solid wastes
which will be generated within the plant and will allow flexibility
in the schedule for off-site shipments from the plant.

t

3.6.2 RADIOACTIVE DISCHARGE
t

1

3.6.2.1 Liqud

Estimates of normal annual liquid volumes through the waste process-
ing system for each unit are given in Table 3.6-1. Processed liquid
waste will be diluted with cooling tower blowdown before entry into
the river. Interlocks are provided to terminate the discharge if
either the radiation level in the liquid exceeds a preset value or
cooling tower blowdown flow rate falls below preset value. Estimated
annual liquid isotopic releases from normal operation of each unit
are listed in Table 3.6-2.

O
3.6-4
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Table 3.6-1

DESIGH ESTIMATES OF NORMAL ANNUAL LIOUID VOLUMES

FROM A SINGLE UNIT

"

Volume
(gallons) Basis |

Liquid Source per year) (330 day / year)

Laundry and Hot Showers 120,000 1300 gallons / day-
with remainder
for abnormal and
refueling opera-
tions

i

2Decontamination Water 15,000 140,000 f t once
per week with 20
gallons of water
per 5000 ft |2

t

Laboratory Equipraent 16,000 160 gallons / day

() Non-recycleable Reactor 7,000 3 20 gallons / day |

Coolant ,

t

i

Non-Reactor Grade Leakage 13,000 140 gallons / day [
,

TOTAL 171,000
i

l

1

|
|

I

|
,

3.6-5
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TABLE 3.6-2
1

ESTIMATED ANNUAL LIQUID ISOTOPIC

-RELEASES FOR NORMAL OPERATION, PER UNIT
I

Isotope Millicuries / year Isotope Millicuries / year

|

Cr-51 0.37 Nb-95 0.45

Mn-54 0.26 Zr-95 0.34

Mn-56 0.09 Mo-99 411.

Fe-55 0.38 I-131 501.

Fe-59 1.46 I-132 2.46

Co-58 12.21 I-133 97.50

Co-60 0.45 I-134 .61

Br-84 0.03 I-135 16.70

Rb-88 1.33 Te-132 23.10

Rb-89 0.03 Te-134 0.03

Sr-89 1.74 Cs-134 147.

Sr-90 0.08 Cs-136 46.50

Sr-91 0.02 cs-137 730.

Sr-92 0.01 Cs-138 0.63

Y-90 0.01 Ba-140 1.19

Y-91 2.88 La-140 0.06

Y-92 0.01 Ce-141 0.28

3Total (Excluding H and dissolved gases) 2,000=

O
| 3.6-6
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3.6.2.2 Gaseous |
:

The estimated annual average activity releases rates during normal
plant operation, including contributions from containment purging,
unavoidable reactor coolant leakage, and possible leakage from the r

gaseous waste processing system, is expected to result in the
quantities of gaseous effluents given in Table 3.6-3.

.

!
f

i
-

1

Table 3.6-3 :

!

Estimate of Gaseous Releases from VNP for 4 Units
u

:

Nuclide Curies Released / Year

Kr-85m 932 ,

Kr-85 1,420
|

Kr-87 548 ;

Kr-88 1,620

Xe-133m 828

Xe-133 44,000

Xe-135m 77

Xe-135 2,810

Xe-138 289

I-131 1

l
i

I

O !

3.6-7
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\s l 3.6.3 GASEOUS EFFLUENT RELEASE POINTS

There are 3 exhaust stacks per unit in VNP. The locations i

of these stacks are shown on Figure 3.6-6. The effluent
velocities, flow rates, and temperatures and the stack ele-
vations are given below:

.

1. Containment purge exhaust stack

effluent velocity - 3,200 fpm

volume flow rate - 36,200 cfm
I

0 F (max)temperature - 120

|discharge elevation 407 ft

2. Continuous exhaust stack

ef fluent velocity - 3,200 fpm

volume flow rate - 86,000 cfmw

* temperature - 110 F (max)

discharge elevation 407 ft

3. Turbine building exhaust stack
1

effluent velocity - 3,500 fpm

volume flow rate - 5,000 cfm

(includes discharge from

steam jet air ejector)

U
temperature - 100 F (max)

discharge elevation 330 ft

l'

k

l

3.6-8 4/27/73 Amendment 1 |
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3.6.4 RADWASTE HANDLING I

Solid radwaste will be handled at VNP as described in Paragraph 3.6.1.3.
The handling procedures for liquid radwaste to be shipped off-site is
found in Paragraph 3.6.1.1,

3.6.5 TRANSPORTATION OF FUEL

The transportation of new fuel assemblies to VNP from a fabrication
facility and the transportation of spent fuel assemblies from VNP to a
reprocessing facility will be in accordance with Department of Trans-
portation regulations and any other applicable regulations in effect at
the time.

3.6.5.1 Transportation of New Fuel

The initial fuel loading for each of the 2 units will consist of 193
fuel assemblies. About 72 new assemblies are expected to be

G
'b

r.

3.6-8a
Amend. 1 4/27/73
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O
loaded every year into each of the units after they begin commercial
operation. These fuel assemblies will have been fabricated at a fuel
fabrication plant and shipped to the plant site shortly before they
are required. It is anticipated that these shipments will be made
by truck in containers similar to those shown in Figure 3.6-7. Each
of these containers can accommodate two fuel assemblies and six or
seven containers would constitute a truckload. Thus, for each unit
about fourteen to seventeen shipments will be required for the initial
loading with only about five or six shipments every year thereafter.,

)
i
\

3.6.5.2 Transportation of Spent Fuel

,

Approximately 72 spent fuel assemblies are expected to be discharged
for each unit annually and will remain at the plant for at least
three months while the short half-life isotopes decay. The fuel will
then be transported co a reprocessing plant for the necessary repro-
cessing services. These shipments will be made in containers approved
by the Department of Transportation. Examples of a container used
for rail shipment are shown in Figures 3.6-8 and 3.6-9. The railroad
car will carry no other cargo. The container is able to accommodate
from about 6 to about 16 fuel assemblies, depending upon its size.i

| Thus, for each unit the shipment of from 5 to 12 containers would be

| (} required each year.

i

!
3.6.5.3 Additional Shipping Information

The exact details of the container designs, shipping procedures, rout-
ings, etc., will depend upon the requirements of the suppliers pro-
viding the fabrication and reprocessing services. These items will
always comply with applicable regulations.

(,

3.6-9
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3.7 CHEMICAL AND SANITARY MASTE SYSTEMS

The chemical and sanitary waste frta VNP will be acccanodated by a
diffusion-type disposal utilizing a large discharge line with a mixing
chamber which dilutes the wastes to acceptable levels with river water
pumped by the dilution pumps. This system acccnrodates waste frcm
the following:

Hold-up basin used for collecting initial clean-up wastes
Main cooling tcuer blcudcht
NSSS cooling tower blowdchm
Steam generator blowdam
Neutralized demineralizer waste
htanitored radwaste system discharge
Plant sanitary kuste

The diffusion pipe systen is designed to handle 4 units; therefore,
the plant will have a single river outfall discharge point which will
be monitored. Figure 3.7-1 includes a schematic diagram of the waste
system.

3.7.1 MAIN COOLING 'IGERS
m
(V Cooling tower blowdcun is necessary for the control of the solids levels\

of the main condenser circulating water and plant heat exchanger
cooling water. Although it is possible to operate fram 3 to 9 cycles of
concentration, the towers will normally operate frca 5 to 8 cycles so that
the tower blcudcun will be diluted sufficiently to limit the temperature

0difference between the river and the plant discharge to 5 F or less.
The characteristics of tcuer blowdown depend on the cycles of concentra-
tion, quality of makeup water supply and the chemical feeds to control
algae, corrosion, scale, silt, and pH levels.

The tower makeup supply will ecne fram the Savannah River. The dissolved
solids levels of the Savannah River are, on the basis of river kuter
analysis, 42 ppn minimtrn, 60 ppn average and 76 ppn maximum. An analysis
of the Savannah River reflecting the average condition is shcum in
Table 3.7-1. Color characteristics of the river water vary frcm 30
color units to 60 color units. Cooling tower blowdcst will reflect
color changes similar to those of the Savannah River. Suspended solids
in the river water will vary, and the toser blcudown will have about
the same suspended solids level as the river due to the settling of solids
in the cooling tcuer basin. Pericdically, the cooling tcher basin will
have to be drained and cleaned of the mud and deposited materials
that have collected on the bottcn. This deposited material will be
hauled away.

3.7-1
12/1/72
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Table 3.7-1
>

Typical Savannah River Water Quality Analysis
i |
,

Silica, ppm (SiO ). . . . 7.5 j
2 ...............

Iron, ppm (Fe) 0.3 |
,

'

. ... ... . ... ....

Manganese, ppm (Mn) . . . . . . . . . . . . . . 0.0....

Calcium, ppm (Ca) . . . . . . . . . . . . . . . . . . . . 6.5
Magnesium, ppm (Mg) . . . . . . . . . . . . . . . . . . . 3.5
Sodium, ppm (Na) 7.3....................

Potassium, ppm (K) 1.9...................

Bicarbonate, (HCO3) . . . . . . . . . . . . . . . . . . 28.8
Sulfate, ppm (504) 7.3...................

C hl o ri de , ppm ( Cl ) . . . . . . . . . . . . . . . . . . . . 4.8
Fl uo ri de , p pm ( F ) . . . . . . . . . . . . . . . . . . . . 0.08
Nitrate, ppm (N). . . . . . . . . . . . . . . . . . . . . 0.28
Phosphate, ppm (P04). . . . . . . . . . . . . . . . . . . 0.09

i Total Dissolved Solids, ppm . . . . . . . . . . . . . . 59.9
i Total Hardness as CACO , ppm . . . . . . . . . . . . . 30.83
l Total Alkalinity as CACO 3, ppm . . . . . . . . . . . . 23.2

pH , el ec t rome t ri c . . . . . . . . . . . . . . . . . . . . 6.8 )
Conducti vi ty, mi crombos . . . . . . . . . . . . . . . . 62.6
Free Carbon Dioxide, ppm (C02). . . . . . . . . . . . . . 7.8
T u r b i d i ty , J . T . U . . . . . . . . . . . . . . . . . . . . 21. 8 ,

Col or, col o r uni ts . . . . . . . . . . . . . . . . . . . 31.4
Ammonia, ppm. . . . . . . . . . . . . . . . . . . . . . . 0.21

,

i

The above values are based upon the averaged parameters in Table 2.5-3.
;

i i

i
'

!

. .

3.7-2
l nmend.1 4/27/73
,
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Even though pH control of the system will be maintained by control of
tower blowdown, acidic and basic chemical feed provisions will be
included in the cooling tower design.

The use of silt control polymers or corrosion inhibitors is not
aniticpated in the operation of the riain cooling towers. A pH range
of 7.4 to 7.8 will be maintained in the tower circuit.

Assuming a normal tower operation at 5 to 8 cycles of concentration, ;

without the addition of chemicals, the following range of total dissolved i

solids levels can be expected in the cooling tower blowdown:

5 cyles of concentration 210 ppn TDS minimum
300 ppn TDS average

Blowdown 4,000 gpy' unit 380 ppn TDS maximum

'IO

,

8 cycles of concentration 336 ppn TDS minimum
480 ppn TDS average

Blowdown 2,200 gpn/ unit 608 ppn TDS maximum

The above values would be increased if chenicals are added for tower
treatnent.

O)( For control of micro-organisms which cause algae and slime fouling, the
cooling towers and condensers will have to be treated with a biocide.
Two basic types of materials are available for controlling the water-
and air-borne microrganisms in the tower-condenser systen. These
materials are classified as oxidizing and non-oxidizing.

The oxidizing materials are ozone, chlorine and calcium and sodium
hypoch.lorites. Ozone is oxygen condensed to form 03 and is obtained by
passing a current of _ air between be electrodes carrying very high ,

electric voltages. Ozone'cannot be stored but must'be produced on
demand; thus, an expensive, large capacity system would be required.
While ozone is an excellent agent for sterilizing water and leaves no
harmful end product, the equipnent and electric energy operating
costs would be prohibitively high.

Chlorine is delivered in liquid fonn of the pure element and is applied,

as a gas dissolved in water. The hypochlorites are supplied either '

as a dry powder or in dilute liquid fonn for liquid application. '

Idquid chlorine costs about one-fourth as much as bulk delivered
hypochlorite on the basis of available chlorine in the product. i

The non-oxidizing materiels considered are often proprietary products;
while they are effective for biocide treatment in tower-condenser water
systems, they are usually nore expensive than chlorine and frequently produce ,

toxic end products which will not be tolerated in blowdown to aO river.

3.7-3 2

12/1/72
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sypical of the non-oxidizing materials are:

Acrolein
Chlorinated Phenolic Compounds
Chromates
Copper Salts<

Phenolic Amines
Thiocynates

As alternates to chlorination, the above materials are not practical on
a cost and toxicity basis for a large tower system such as the one
proposed at the VNP site.

Chlorine was chosen because it is a broad spectrum biocide which is
effective, relatively easy to handle (with precautions), and economical.

The chlorine will be delivered to the plant site in 1-ton containers
by railrcad cars and provided with suitable storage accommodations. The
design basis for the subject tower system is not to use chlorine any
more 'ften than absolutely necessary, and, when it is used, there will be
stri controls on the feed of chlorine and the levels of chlorine main-
taine in the water system.

Before chlorine will be introduced into the tower-condenser water -

/'~ system, a chlorine demand " breakpoint" test will be run on water to
'

determine chlorine demand. The results of chlorine demand test run
on Savannah River water are shown in Table 3.7-la. Total residual I
chlorine can be reduced to a maximum of 2.0 ppm in the water returning
to the river by reducing tower blowdown during the period of chlorination
and for about 2 hours following chlorination. While the tower blowdown
is reduced, the tower water dissolved solids will increase due to
tower evaporation.

At 4 to 8 cycles of concentration, with river water total dissolved solids Elat an average of 60 ppm, the tower water total dissolved solids would
be about 240 to 480 ppm. The control range of free residual chlorir.e El
during chlorination would be maintained at about 2.0 to 3.0 ppm, when
measured in the condenser discharge water line. The chlorine for system
chlorination will be introduced with solution diffuser into the circulating
water pump discharge before the condenser.

The tower-condenser system chlorination frequency may vary from 2 one- i

half hour periods per day in the warm summer months to once per week
in the cold winter months. Calculations indicate that three 8000-lb.
per day rotometers in 8000-1b. modules would be required for a 1000-lb.
per hour designed feed rate. Chlorinator capacity is designed for 3 ppm

l

1

1

3.7-4
|

Amend. 1 4/07/73
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() TABLE 3.7-la'

SAVANNAH RIVER CHLORINE DEMAND
.

Dosage, Time After Free Available Free Chlorine
Date ppm Dosage, Min. Chlorine, ppm Demand, ppm i

02/03/72 3.3 10 2.0 1.3
02/03/72 3.3 30 2.0 1.3

,

11/16/72 2.0 2 0.2 1.8
,

. 11/16/72 2.0 16 0.2 1.8
11/16/72 2.0 32 0.1 1.9
11/16/72 2.0 60 0.1 1.9

11/16/72 3.0 0.5 0.6 2.4
11/16/72 3.0 2.0 0.5 2.5 1

11/16/72 3.0 16 0.4 2.6
11/16/72 3.0 32 0.3 2.7
11/16/72 3.0 60 0.3 2.7 1

1

#11/16/72 5.0 0.5 3.0 2.0
11/16/72 5.0 3.5 2.0 3.0
11/16/72 5.0 8 1.6 3.4O 11/16/72 5.0 15 1.6 3.4
11/16/72 5.0 32 1.6 3.4 .

:
.

i

i ;

Date : 3/27/73 ',

Dosage : 2.0 ppm '

i Time After Free Available Combined Available Total Available Total ;

Dosage, Min. Chlorine, ppm Chlorine, ppm Chlorine, ppm Demand, ppm

i

15 0.1 0.9 1.0 1.0 |

1 30 0.1 0.3 0.4 1.6

i45 0.1 0.3 0.4 1.6

a

i

3.7-4a |

Amend. 1 4/27/73
:

. _ - - _ .-_ -

_ __._
e



,

.

VNP-ER-

feed rate.

6(a) 100 x 10 lb water in tower-condenser circuit (estimated)

6 lb water x 3 lb chlorine = 300 lb to dose system100 x 10
1 x 106 lb water initially -

6(b) 100 x 10 lb water x 4.5 cycles threugh tower per hour

x 1.56 lb chlorine = 700 lb to maintain concen-
1 x 106 lb water tration through condenser 1

for 1 hour

TOTAL = 1000 lb

Some of the residual chlorine will be removed as the water passes through
the tower; therefore, the additional chlorine will be required to maintain
a continuous residual over a period of 30 minutes to 1 hour. During periods
of chlorination, the blowdown can be reduced, and tower makeup will be cut
back to approximately the rate of tower evaporation plus blowdown. The
excess makeup water which is normally blowdown will be bypassed as addi-
tional dilution water to the river.

Waste systems from 4 unito discharge through a common mixing chamber with
dilution for a single discharge outfall to the river. This diluted stream
will be monitored for either free or total residual chlorine as may be required,"%

- using one analyzer capable of measuring either parameter. The analyzer has a 3

range of 0-1 ppm with recording and alarm functions. The alarm will be set

at 100 percent of full scale. In addition, pH, conductivity, and temperature
will be measured and alarmed. Alarm limits will be as follows: pH, 6.5 1

minimum and 9.0 maximum; conductivity, 2000 micrombos; temperature, 90*F.

Chlorination tests on the Savannah River will be continued in order to
gather additional data en the proposed tower makeup water.

3.7.2 STEAM GENERATOR

Disodium phosphate will be used in the steam generators for pH control
and scale prevention. An average phosphate concentration of 20 ppm will
be maintained. Based on an average blowdown of 12.5 gpm/ steam generator
(4 steam generators per unit), approximately 27,500 pounds of disodium
phosphate would be required for the annual operation of VNP.

Hydrazine will be used in the steam generators for corrosion inhibition.
The amount of hydrazine used during plant operations will depend upon the

\
i

i

l
|

( 3.7-5 j

Amend. 3 2/19/74 ,
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1

\- quantity of oxygen entering the feed water system via the condensate and/or%

make-up water supply system. For conservation, it is estimated an average
hydrazine concentration of 50 ppb would have to be maintained in the feed-6
water for optimum control. Based on a feedwater flow rate of 15 x 10
lbs/hr per unit, it is estimated that the hydrazine requirement would be
approximately 3,200 gallons per year.

In addition to the normal hydrazine requirements for plant operation, a
hydrazine concentration of between 75 an1 150 ppm is required for wet layup
of a steam generator during extensive pla.,t outages. Based on the maximum
hydrazine concentration of 150 ppm, it is estimated that 65 gallons of hy-
drazine would be required per steam generator. One unit, with 4 steam

| generators per unit, would require 260 gallons of hydrazine. The annual
accumulative total voluue of hydrazine allowing 4 cold shutdowns per unit
per year would be 7,360 gallons.

In addition to hydrazine, ammonia is also added o the steam generators
during wet layup to maintain the pH between 10 and 10.5. Approximately 10
ppm of ammonia is required to yield a pH of 10. Therefore, approximately
1.5 gallons of ammonium hydroxide solution containing 30 ppm ammonia will be
required to make the necessary adjustment in 1 steam generator. Assuming
4 cold shutdowns per year per unit 96 gallons per year will be used for VNP.

The steam generator blowdown will have a dissolved solids concentration of
approximately 125 ppm, as tabulated below. However, when the steam gener-

7~ ator treatment system is in use, most of the solids will be trapped on the 1

resins. The dissolved oxygen concentration in the steam generator blowdown
will be virtually zero. However, when this flow of 50 gpm is added to
the dilution water, which will be near saturation, its effect will not he
noticeable.

Sodium 37 ppm
Phosphates 54 ppm
Boric Acid 17 ppm
Chlorides
Carbonates 1

Sulfates 17 ppm
Calcium
Magnesium.

.

125 ppm

The maximum recommended feedwater pH for the steam generators is 8.5. The

use of pH adjustment chemicals will be required. The 3 chemicals that
could possibly be used are morpholine, cyclohexylamine, and ammonia. Mor-
pholine will probably be used,but until additional studies are completed,
cyclohexylamine and ammonia cannot be ruled out.

C
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Assuming that the make-up water is neutral, the following approximate con-
centrations will be required for initial plant start-up. |

Morpholine 4.5 ppm ;

) Cyclohexylamine 1.0 ppm
' Ammonia 0.05 ppm
i. ;

The above chemical concentrations would be used for initial start-up only. }
The actual quantity of any 1 of these 3 chemicals during normal operations !

! would be reduced because of recycling through the steam system. It is i
,,

I
i

estimated that VNP would require between 1600 and 2400 gallons of morpholine,
I 800 to 1200 gallons of cyclohexylamine, or 800 to 1200 gallons of ammonium |

hydroxide per year. |
!
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3.7.3 MAKE-UP DEMINERALIZEPs

VNP will have 2 make-up demineralizer plants for the 4-unit plant. Each
demineralizer is designed to supply demineralized water for 2 plant units.
Each demineralizer consists of two 50 percent flow trains of a filter, a
primary cation resin bed, a vacuum degasifier, a working mixed resin bed
and a single 100 percent flow polishing mixed resin bed. Each train is
rated at 220 gpm capacity, giving a total make-up demineralizer plant
capacity of 440 gpm. The influent to the make-up plant will be from deep
wells on the site at the rate of 440 gpm. A well water analysis used as
a basis of the demineralizer design is shown in Table 3.7-2. The analysis
is of a water sample taken April 12, 1972, from an observation point that
was constructed for the pumping test of the standby makeup well located at I
the plant site. The water is from sands of the Tuscaloosa aquifer between
depths of 500 and 800 feet beneath plant site. The water quality data
were determined by generally recognized standard laboratory methods.

From the attached well water analysis, the expected make-up demineralizer
influent will have the following adjusted ionic loading:

Cations lasCaCO3)

Calcium (Ca) 16 ppm
Magnesium (Mg) 10 ppm

(_/)
Sodium (Na) 89 ppm

.

L Potassium (K) 3 ppm
,

118 ppm

Anions (as CACO 3)

Sulfate (504) 1.4 ppm

Chloride (Cl) 2.0 ppm
Fluoride (F) 1.3 ppm
Phosphate (PO4) 1.3 ppm
Bicarbonate (HCO ) 112.0 ppm3

118.0 ppm

Silica (Si0g) 10.0 ppm

Carbon Dioxide (C02) 3.5 ppm

In the demineralizing process, the bicarbonate is converted to carbon
dioxide, and the carbon dioxide is almost completely removed in the
degasifier.

In removing this loading by ion exchange, the make-up demineralizer ion
p exchange resins eventually become exhausted and must be regenerated with
() acid and caustic. The waste that is produced as a result of the regenera-

tion of the resins will be released to the make-up demineralizer waste

3.7-7
Amend. 1 4/27/73
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neutralizing system. The waste will be neutralized in the neutralizing ]
] system before it is released to the diffusion pipe. Each regeneration ;

; will take about 5 hours and can occur once every 24 hours. |
i,

:
t

i
'

;

r
'

*

:

:-

:-
,

! !
,

9

:
.

r

I

'!

,

@ :
,

/4

l .

!
4

i
;

l
1

;|
.

I !

!
i
;

i

i

l
1

i

l
4

}

j

.! -

:

1

i
,

; O
. 3.7-7a

Amend. 1 4/27/73

,

d

n-e,-r-%- -,,,,wr=&-- ,r.r.---- -, . - - - - - - - - . . - - - - - - - - - - - - . - - - - _ r--_ _ _ _ _ _ _____-_'___v _ -___ +- _ _ - - - _ _ _ _ _ _ _ _ _ - . - . - - - - - _ _ _ - - _ - - _ - - '- --



. - . - - . .. . - -- - -.

,

!

,

VNP-ER

Table 3.7-2 ;

i

i
Well Water Analysis !

!
.

.

Silica, ppm (SiO ) ............................. 7.22Iron, ppm (Fe) 0.16. ................................

Manganese, ppm (Mn)............................. 0.0 ;

Calcium, ppm (Ca)............................... 6.4
Magnesium, ppm (Mg)............................. 2.4 ,

Sodium, ppm (Na)................................ 36.4 '.
Potassium, ppm (K).............................. 2.0 i

Carbonate, ppm ( C0 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 i
3

Bicarbonate , ppm (HCO ) . . . . . . . . . . . . . . . . . . . . . . . . 136. 63
Hydroxide, ppm (0H)............................. 0.8 j
Sulfate, ppm (SO4) . ..... ... . . . . .... 1.3 :
Chloride, ppm (C1).............................. 1.5
Fluoride, ppm (F)............................... 0.47 ;

Nitrate, ppm (N)................................ 0.00
Phosphate, ppm (P0 )............................ 0.842
Total Dissolved Solids, ppm..................... 161.6

.

Total Hardness as (CACO )....................... 26.0
3 ,

Alkalinity as CACO '. ppm ....................... j
Phenolphtha1ein.3 0.0 ;.. ...........................

Total .................. .................... 112.0 i
'

pH, electrometric............................... 7.8 .

Conductivity, micrombos ........................ 170 .

Free Carbon Dioxide, ppm (CO ).................. 3.52 ,

i
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N The regeneration is accor:plished by taking one 50 percent train out of !

service while leaving the other train in senrice. >

,

The mke-up demineralizer waste is emposed of the waste frm neutralization
of acid and caustic used in regeneration resins, sulfate and sodium waste
frm regenerant acid and caustic, and cations and anions that are mmved
frm the exhausted resins. Based on the ion-exchange resin design data,
the regeneration of one 50 percent mke-up demineralizer train will ;

require the following quantities of acid and caustic:

Type of Pasin Bed Regenerant

Primary cation Approx. 544 lbs. 66 Be H SO42

Warking mixed bed - cation resin Approx.100 lbs. 660Be H SO42

anion resin Approx. 313 lbs.100% NaOH
t

Of the sulfuric acid required for regeneration, an estimated 306 lbs. H2SO4
will be used in exchange for cations by the cation resin in the primary
cation bed and the working mixed bed. This leaves an excess of approxi-
mately 338 lbs. 660Be H SO to be neutralized by caustic. Of the caustic2 4
used for regeneration of the anion resin in the working mixed bed, an
estimted 47 lbs.100 percent NaOH will be exchanged for anions and 276 lbs.
of 100 percent NaOH will be available for neutralization of the excessO from the cation resin.

<

,

Gemically, the neutralization of the acid and caustic is as follows:

49 40 71 18 Equivalent
H SO4 + 2NaOH -+ Na2SO4 + 2H O Chemical Reaction2 2

,

6.9 6.9 6.9 6.9 Pound Equivalent

338 + 276 490 + 124 Pounds=
1

614 614 Balance=

The excess acid and caustic will neutralize, yielding 490 lbs. of sodium
sulfate.

Se waste sulfate and sodium from the total regenerative process amunts
to approximately 630 lbs. of sulfate and 181 lbs. of sodium.

We cations and anions renoved by ion-exchange frm the resins add to
approximately 180 lbs. (138 lbs. of cations and 42 lbs. anions) . ,

The total volum of liquid waste is approximately 22,000 gallors per
]regeneration. This liquid waste is primarily water used in backwashing
i

f] and rinsing down resin beds during the regeneration cycle.

|,

3.7-9
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The waste discharge fran one regeneration contains approxirately 991
lbs. in 22,000 gallons or approximately 5,560 ppm total dissched solids.
Assuming a discnarge tire of 1.5 nours, 245 gpm will be discharged to
the diffusion pipe. This waste discharge will increase the total dissolved
solids level in the diffusion line by approxinately 25 ppm.

,

The filters (1 per train) for the make-up demineralizer are estimated
to require approximately 5,600 gpm per filter of backwash water. Since
well water will be used for filter backwash, disposal of the water will ;

not add significantly to the colids levels of the waste diffusion pipe.
Also, the filters can be backwashed so that the filter backwash water

;

will not have to be released with the make-up demineralizer waste. '

During initial plant clean up, there could be a maximum of two 22,000
gallon batches of neutralized demineralizer waste released per 24 hours
for each deruneralizer system. The 4-unit plant will have 2 demineralizer
systems. Therefore, the maximum discharge could be four 22,000 gallon
batches per day. Only 2 batches could be produced simultaneously for
processing. Under normal operating conditions for the 4-unit plant, it
is expected that only one 22,000 gallon batch of waste will be produced
and released per day fran the demineralizer installation. The release
of the demineralizer waste will be controlled to avoid releasing nore '

than 1 batch at a tine.

O 3. 2. 4 mx=a sE==x=-

VNP will have 1 operating and 1 spare nuclear service cooling tower
per unit. Each tower will operate with a normal blowdown flow equal to
65 gpm and a shutdmn flow equal to 60 gpn.

The nuclear service cooling tower blowdown will have a total dissolved
solids concentration equal to 593 ppm, a sulfate concentration equal to i390 ppm and a chloride concentration equal to 6 ppm. The pH of the
blowdown will be maintained at 7.0 to 7.5. Sulfuric acid will be added
at a rate of 0.78 lb/ min. to maintain the above pH.

?Chlorine for nuclear service cooling twer chlorination will be delivered '

to VNP in liquid form of the pure elenent and applied as a gas dissoh'ed
in water. Tower chlorination will vary from 1 hour / day on warm sumer :days to 1 hour / week during the winter. A chlorine demand will be run
on the nuclear service circulating water to determine the amount of
chlorine that should be added. The raximum chlorine concentration in the

,

circulating water will be 3 ppm. During a 1-hour chlorination period, 42 ;
lbs, of liquid chlorine will be used. The chlorine concentration will '

be nonitored, but the exact procedure has not yet been decided.

All chemical concentrations in the nuclear service cooling tower blowdwn
will be substantially diluted in the mixing chamber.

O
3.7-10
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3.7.5 SANITARY WASTE

The VNP sanitary waste will be routed to a package extended-aeration sewage
treatment plant. The plant is prefabricated and contains a submerged
bar screen, an aeration tank and a hypochlorination system. The plant
will process approximately 10,000 gallons / day of raw sewage which will have
a 5-day BOD of 14 pounds. The plant is designed to remove 95 percent of the 1

BOD and suspended solids before the waste is released.

The waste flow through the bar screen into the filtered aeration tank. The |j
aeration tank holds approximately 10,000 gallons and provides a minimum of E |
24 hours' retention of the designed flow. From the aeration tank, the liquids
flow to the 1500-gallon clarifier, which provides a minimum of 2 hours' reten- gj
tion at design flow. The settled sludge and floating material is returned to E l

the aeration tank. The clarifier effluent passes over an adjustable height
weir into an effluent trough and into the chlorine contact tank. This
tank provides 90 minutes' retention at the design flow. The chlorinated effluent,
which has a residual chlorine content of less than 1.0 ppm, is discharged into
the diffusion line. Due to the small amount of sanitary v:aste, the effluent
from the sewage plant will not significantly alter the chemical concentrations
in the diffusion line. Accumulated sludge will be hauled off the site to +

an acceptable disposal area. I

3.7.6 START-UP WASTE

At present, plans for pipe cleaning and start-up operations call for
alkaline cleaning only of the condensate, feedwater and main steam system.
Circulation of the clehning solution will be from the filled condenser hot
wells, through the condensate and feedwater piping and heaters, by-passing the
steam generators, back through the main steam lines, by-passing the turbines,
through the reheaters, to the condenser hot wells (via temporary piping).
Chemicals for this cleaning are planned to be: trisodium phosphate,1 percent
by weight, Triton X 101 wetting agent, 0.05 percent by weight; Dow 2A1 deter- j
gent, 0.05 percent by weight. This alkaline solution will be dumped into the
detention basins after cleaning. Clean water refill will be circulated
through the system to pick up remaining pockets of the solution and dumped into
the detention basins. Another clean water refill may be circulated and dumped
into the river or the detention basins, depending on its contamination.
The total amount of water involved will depend on the number of refills. It

is estimated that the amount of trisodium phosphate to be used would be
on the order of 20,000 pounds and that the amounts of wetting agent and
detergent to be used would be insignificant.

After the start-up wastes are deposited in the detention basins, they will
then be pumped and metered to the miring chamber for dilution with cooling
tower blowdown and discharged to the river through the outfall structure.
See Figure 3.7-1. The mixture discharged into the river will meet the
requirements of the Federal Water Pollution Control Authority dated
April 1, 1968.

3.7-11
Amend. 1 4/27/73
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O 3.7.7 LABORATORY, LAUNDRY AND HOT SHOWER WASTE

VNP will have a 10,000 gallon laundry and hot shower waste tank. The waste
will be held until it can be released into one one the plant drumming
stations. From there, the waste will be drummed and disposed of properly,
Generally, the laundry service will be provided by contract with an
outside firm and will be performed on site in emergencies only. In the
event that an emergency occurs, low foam, low phosphate detergent that is
commercially available will be used. The maximum number loads that could
be washed per day will be 36. Each load will require 0.75 lbs. of detergent;
therefore, 27 lbs. of detergent is the maximum amount that could be used
per day. Each load will require 133 gallons of water.

VNP will have two 600-gallon chemical drain tanks to hold laboratory wastes
until they can be released into one of the plant drumming stations. The
chemical concentrations in this waste will be similar to the concentrations
of the water and steam samples collected at various points in the plant. The
quantity of laboratory waste will be very small and can be considered insigni-
ficant when it is discharged into the diffusion line. However, if any
significant quantity is released, it will be picked up at the monitoring
point at the outfall.

O

O
3.7-lla
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L' A discussion of drumming is included in Section 3.6.

3.7.8 SUMMARY OF DISCHARGES

VNP will have a normal discharge approximately equal to 22,000 gpm for 4
'

units. Intermittent waste flows and dilution water flow will increase this
flow to approximately 37,000 gpm for 4 units. (See Figure 3.7-1.)
lhe concentrations of various chemicals in the discharge will vary with opera-
ting conditions. The concentrations at 4 cycles and 8 cyles of concentration
are:

4 CYCLES 8 CYCLES *

With With
Demineralizer Demineralizer

Chemical Continuous Waste Continuous Waste

Sulfate 79.8 ppm 125.2 ppm 215.3 ppm 308.9 ppm
Sodium 29.3 45.7 58.6 97.2
Ammonia 0.096 0.096 0.232 0.232
Phosphate 0.111 0.111 0.270 0.270
Chloride 21.0 21.0 42.9 42.9

O
The above concentrations do not include any dilution water, and the concen- I
trations with the demineralizer waste included are based on 1 demineralizer
train operating at full capacity discharging its waste in 2 hours.
The maximum chemical concentrations in the discharge will occur when the
cooling towers are operating at 8 cycles of concentrations and the demin-
eralizer waste is being discharged. Therefore, with 2 demineralizer
plants discharging waste alternately, the greatest duration for the maximum
concentration is 4 hours per day. However, since the cooling towers
will rarely operate at 8 cycles of concentration, the maximum concentrations
could occur only a few hours per year at most. Most of the chloride in the
discharge is due to natural background; less than 5 ppm at 8 cycles of
concentration and less than 2 ppm at 4 cycles is due to chlorine usage in
the plant. When the steam generator blowdown demineralizers are in operation,
no ammonia or phosphate is released under normal conditions.

The quantities of chemicals used at VNP for 1 year are:

CHEMICAL 4 CYCLES _ 8 CYCLES

Sulfuric Acid 3,150,000 lbs. 5,350,000 lbs.
Sodium Hydroxide 228,010 228,010

Chlorine 272,952 272,952

Hydrazine 13,030 13,030 l

Anrnonium Hydroxide 308 308 i

k Phosphate 8,220 8,220

!
3.7-12
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C/ Chlorination of the main circulating water systems and the nuclear service
cooling towers will be performed sequentially. A free residual chlorine
analyzer at the discharge will limit the maximum free residual chlorine
concentration in the blowdown from any of the systems to 2.0 ppm.

,

The blowdown from a unit being chlorinated will be diluted with the blowdown
!from the other generating unit, the blowdown from the nuclear service

cooling tower and all other plant liquid discharges prior to introduction
to the river. This dilution effect, as well as the chlorine demand of the
diluting waters, will reduce free residual chlorine content prior to dis-
charge.

The curve shown in Figure 3.7-2 represents the method used by GPC for
chlorination of the natural draft cooling tower at an existing plant.
Chlorine was injected into the circulating water system for the period
necessary to achiese a free chlorine residual of 2.0 ppm, and grab samples
were taken every 5 minutes from the tower blowdown to determine the free
residual chlorine concentration. Table 3.7-3 gives the average 5-minute
concentration of free residual chlorine leaving the system. The circulating
water system at VNP will be chlorinated at the discharge of the circulating
water pumps in the same manner, and it is expected that the free residual
chlorine concentrations shown by Figure 3.7-2 and in Table 3.7-3 will not a

be exceeded.

The plume study in Subsection 3.5.3 shows the end of the SoF isotherm
for the winter condition to be approximately 20 feet downstream from the

1.75 ft/sec = 11.4 sec) with a dilution I |A discharge in 11.4 seconds (20 ft i

factor of 8 (400F + 5 F = 8). - s !s, therefore, estimated that a 2.0 ppm
free residual chlorine concentration in the 12 cfs of blowdown for 1 unit
will be diluted to .25 ppm in approximately 11.4 seconds (2 ppm + 8 = .25 ppm).
The chlorine demand of the Savannah River is shown in Table 3.7-la and
indicates a 90% reduction in 2 minutes and 95% in 60 minutes for a 2.0 ppm
dose. Using these points, a curve plotted and extrapolated on a log-log
scale indicates a chlorine demand of 1.7 ppm at 11.4 seconds or a reduction
of 85 percent. Therefore, it is estimated that the .25 ppm concentration
remaining after dilution will be reduced by the chlorine demand of the
river in 11.4 seconds to 0.04 ppm (.25 - (.85 x .25) = .0375). The total
residual at 15 minutes is .4 ppm (see Table 3.7-la), and the dilution factor
of 8 at 11.4 seconds will give a diluted concentration of 0.5 ppm in less
than 15 minutes.

Chlorine may be injected at the river makeup pump discharge to maintain
,

the conduits to the circulating water system. Chlorination will be j

sequential and performed in the same manner as described above. Chlorina-
tion at the intake is expected to reduce the chlorination required in the
cooling towers.

The chlorine residence time throughout the system is expected to be as
follows:

O 1, Minimum contact within the circulating water system
\ prior to blowdown -- 200 seconds.

.

1

3.7-12a l
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() TABLE 3.7-3
.

FREE RESIDUAL CHLORINE CONCENTRATION * |

j AT DISCHARGE AND WITH DILUTION |

TIME (MIN.) AVG. CONC. (PPM)

0-5 0
5 - 10 .250

10 - 15 .725 |

15 - 20 1.215 4

20 - 25 1.740 |
Peak 2.000 |

25 - 30 1.750
30 - 35 1.400
35 - 40 1.150
40 - 45 .800
45 - 50 .500
50 - 55 .400

355 - 60 .350
60 - 65 .300
65 - 70 .300

0 70 - 75 .275
75 - 80 .250
80 - 85 .200
85 - 90 .150
90 - 95 .100
95 - 100 .050 ,

100 - 105 .045
105 - 110 .033
110 - 115 .018
115 - 120 .005 i

.

*Taken from curve on Figure 3.7-2
i

!
.

!
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.

2. Minimum contact within the discharge line blowdown
from both units -- 400 seconds.

3. Minimum contact time within the mixing chamber --
36 seconds.

IDifferentiation of combined and free residual chlorine is not possible
until chlorine demand tests can be performed upon the actual circulating

| water. Varying organic content of the makeup water and the air passing
,

| through the tower and material blowing into the circulating water basins
| will affect this, as will the chlorine demand. Table 3.7-la gives the
I free available chlorine, the total residual chlorine, the combined

available chlorine and the total chlorine demand of the Savannah River.

The hydrazine concentration in the VNP discharge will be zero. The amount
of hydrazine added will be equal to the amount needed to remove the dis-
solved oxygen in the steam generator feedwater. It is possible that trace
amounts of hydrazine could be released in the steam generator blowdown. If

this occurs, the hydrazine will be rapidly dissipated in the mixing chamber.

The dissolved oxygen content of the dilution water will be approximately
the same as the concentration in the river water. Due to the aerating
effect of the cooling towers, the dissolved oxygen content in the cooling
tower blowdown will be higher than that of the river. This will compensate
for the zero dissolved oxygen level in the steam generator and deminerali-

O zer weste. The discher9e water leev4a9 the 4xio9 besia ili neve e ais-
solved oxygen concentration approximately the same as the river.

.

3.7.9 C0OLING TOWER DRIFT

The cooling tower manufacturer guarantees a drift rate of not more than
0.03 percent of the total circulating water flow but expects a rate of no
more than 0.015 percent of the total flow. Using the expected f'igure, the
drift rate for VNP will be 286 gpm (71.5 gpm per unit).

O
V 3.7-12c

Amend. 2 11/26/73
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O
The chemical concentrations in the drift will be approxinately the sane
as the cancentrations in the nain cooling tower circulating water. These
concentrations are discussed in Subsection 3.7.1|

|

|

1

O
|

O
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3.8 OTHER WASTES

|l
/~'

3.8.1 EMERGENCY GENERATORS
,

VNP will have a standby power source for each unit consisting of 2 diesel-engined
generators. These generators are designed to supply auxiliary onsite power in
the event of loss of offsite power. It is expected that the diesels will be run
once a month for a minimum of 1 hour for test purposes. The diesel generator
emissions will have minimal environmental effects. The expected pollutants from
a typical exhaust gas analysis (based on a total exhaust flow of 18,000 cfm per
diesel) are: Diesel Operation

Engine Crankcase
Exhaust ExhaustPollutant
1,375 59

Oxides of Nitrogen,
N0 -ppmx

1,052 7Nitrogen Dioxide, N02
ppm

101 4.6Aldehydes (as Formaldehyde) )
ppm

43 840Hydrocarbons (as Methane) ppm

7 140(as Hexane) ppm

13Organic Acid (Acetic)
ppm

50 35Carbon Monoxide,
C0 ppm

0.0019 -

Particulates - grains /scf
0 --

Visual Rating
Ringelmann

Sulfur Oxides (as S0 )* 200
2

ppm
2

* Based on worst case of fuel oil containing maximum of .590 sulfur by ASTM
Standard D975.

3.8.2 OIL LEAKAGE

Plant equipment is designed so as to minimize oil leakage. Normal oil leakage
will be removed by wiping with rags or by mopping. Major possible sources of oil
leaks are pump lubrication systems. Pumps will be purchased with drain rim bases
which will have sufficient retention volume to contain a major oil loss. Each 1

base will be provided with a normally closed drain valve. If a major oil spill

Q floods the pump base, plant personnel will drain the material into a bucket for
disposal offsite. Oily rags, sawdust, etc. used for minor leaks will also be
disposed offsite.

3.8-1 Amend. 2 11/26/73
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rx
( )
'# 4. ENVIRONMENTAL EFFECTS OF SITE PREPARATION AND PLANT CONSTRUCTION

4.1 PLANS, SCHEDULES, MANPOWER REQUIREMENTS

During the construction activities at the VNP site, there will be some
disruptions and temporary changes to the environment. However, GPC acts as
its own general construction contractor and makes specific efforts to
minimize the effects of these activities. Typical of the efforts are:

1. Refuse from the clearing of the construction area,
access roads, and railroad and transmission line
rights-of-way is generally burned or buried; no
unnnecessary grading is permitted.

2. Dust from grading is minimized by spraying water on
the surfaces being graded. Erosion from graded areas
is controlled through contouring and planting.

3. There will be only spot dredging for construction of
a barge slip and other river structures.

O 4. Sediment discharge to the river will be kept as low as
't) possible due to the small number of activities in the

river bed and on the river bank. Detention basins will
be constructed in the site area in order to keep sediment
discharge due to site runoff to a minimum.

5. The final design for the concrete batch plant will not be
known until the contract for the concrete structural work
has been let. However, a dust control system, such as bag i
filters or precipitrons, will be incorporated into the
batch plant design.

|

A total of 3177 acres of land has been acquired for the VNP site. This land I
was purchased in late 1971and in the first few months of 1972. Approximately i

300 acres of timber was cleared by Kimberly-Clark Corporation immediately
prior to purchase by GPC. All other clearing, grading, and construction
will be delayed pending issuance of an AEC construction permit. Upon issuance
of the construction permit, GPC will begin working under an intensive
construction schedule in order to meet the projected commerical operation '

date of April 1,1980, for VNP-1 (similar schedules for VNP 2, -3, and -4
,will follow in consecutive years).

|

/''T
4.1-1

Amend. 1 4/27/73
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Approximately 10 percent of the design and engineering effort has been
ccrnpleted,1 percent of the total anticipated plant cost has already'

been expended, and 25 percent of the total cost has already been cmmitta3.

Major construction activities for VNP are tentatively scheduled as
shcun in Figure 4.1-1 (Construction Milestone Schedule, Units 1 & 2)
and 4.1-2 (Construction Milestone Schedule, Lhits 3 & 4), asselng
appropriate permits are issued. Figures 4.1-3 and 4.1-4 six:w projected
manpower requirements and payroll expenditures for the construction
period.

1

1

O

O
4.1-2

12/1/72
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4.2 EFTECIS CN IRMN ACI'IVITIES
.t
'1bst of the information in this section was drawn from a report

made for GPC by the City Planning Departent of the Georgia
Institute of Technology. 'Ihis report is contained herein as Appendix !
A, and material drawn frun it is denoted by (A) i

Site preparation and plant construction of WP will provide enploy- t

nent for local residents and will draw new workers into the area. !
During the peak construction year, the anticipated construction '

work force will be approximately 3,500 workers. Of the new
families noving into the area during the peak construction year,
it is anticipated that about 220 families will rent / purchase hcres i

in Richrond Cbunty, Georgia, while about 60 families are expected
to rent / purchase hames in Burke County, Georgia. As of 1970, the ;

average single family house sales prices for Richnend and Burke i

Cbunties were $17,200 and $9,200,respectively. (A) !

An estinated 2990 of the required 3,500 workers will be available
within Burke and its surrounding counties. (A) h s, labor
resources within the region are adequate to provide the majority .

of the required work force for the construction project. () Current jO unemployment should be giqnificantly cased by the creation of the '

new construction jobs. (AJ Population in the study area, except
for Richrond County, has been declining steadily for the past 30

(A) A curtailment in the population decline can be antici-years.
pated as result of the construction project. (A) Although scme
influx of workers has been projected, their numbers are not so sig-
nificant as to pranpt extensive construction or develoirent activities -

solely in support of WP. (A)
;

The majority of the incoming work force must be accannodated by exist- !

ing facilities in Ricimond County, as Burke County's housing resources ,

are extremely limited. (A) It is expected that during the peak can- !

struction period, about 550 inecrning workers (roughly 70 percent) I

will reride in Richnond County, while the retaining 210 inconing ;

workers (roughly 30 percent) will reside in Burke County. These !
projections are based on the assumption that the facilities in '

Burke and Richrond Counties remain much the sane. Aggressive
.

actions taken by nearby carmunities in order to attract nore of i

the workers would, of course, increase the percentage of workers ;

settling in that area. No controls are anticipated to prevent ,

aggressive recruitrent of construction workers to reside in the '

undeveloped areas of Burke County. A county-wide zoning ordinance
is scheduled for enactrent in January,1973; this ordinance will ,

restrict population density and land use in certain portions of the
undeveloped areas of Burke Cbunty. It is anticipated that land use ;O comero1e -111 de en esset to emch recruit #ent since ther encoereee

-

;

4.2-1 |
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O good standards which will make the area more Mtractive. (I)

The housing and other facilities (water, sewage, health, etc.) of
Richmond County are presently sufficient
during the construction period for VNP. y, Ig meet the derrand anticipatedThe school systems in
Richmond County should also be adequate to accomnedate the projected
increase in enrollment, since there is a 20.4 to 1 student - teacher

ratio in the public s hgols and a 19.1 student - teacher ratio in
the private schools. (2)

The construction of VNP in Burke County will have a positive effect on
economic dgvplopment in the area, particularly in durke and Richmond
Counties. (A) The results of in-depth analysis and observation indicate
that Richmond County will receive the majority of the short-term
economic benefits during the 81/2-year construction period (resulting
partly from the expenditure of the annual construction payroll which
is estimated to be $75,000,000 during the peak construction period). (A)
Curke County, however, will receive most of the long-term benefits,
since the power plant is located in that county. The most significant
impact projected for Burke County is the greatly increased property
tax revenues anticipated from GPC. For example, Appling County, in
which another GPC nuclear plant is currently under construction, has
experienced a 21-fold increast in tax revegups received from GPC
during the first 3 years of construction. (A; Listed below are the
estimated annual ad valorem taxes on VNP for the period from 1972

(o) through the end of construction activities in 1983. These figures in-
~ clude taxation of the Combustion Turbine Plant and of the 230 kV and

500 kV transmission lines to be built in Burke County. Average con-
Istruction costs are approximately $55,000 per mile for 230 kV lines and

$56,600 per mile for 500 kV lines; average assessed valuations per mile
are $38,500 and $39,600 for 230 kV and 500 kV, respectively.

Year Estimated Taxes

1972 $ 10,650.00
1973 159,950.00
1974 209,535.00
1975 356,477.00
1976 662,913.00
1977 1,334,800.00
1978 2,212,076.00
1979 2,723,162.00
1980 3,307,975.00
1981 3,111,276.00
1982 3,142,176.00
1983 3,142,176.00

g
%.
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After construction is completed, the annual taxes will tend to
' stabilize. The above figures are a significant increase over the

$22,924.52 and $27,094.50 in taxes paid by GPC to Burke County
in 1970 and 1971, respectively. This projected tax inflow will
also have a substantial impact on total Burke County revenues, since
the 1971 revenues from the total county tax digest amounted to
only $596,000. (A) It would be difficult to make a specific
estimate of how much Richmond County will receive through increases
in business activity and in taxable income and property; however,
it is thought that the increases in county income will 9u weigh
any additional expenses for increased county services. (l}/

The following tabulations show the estimated fractions of capital
costs of construction that will be spent locally (Central Savannah
River Area), within Georgia and within the U.S.A. It should also
be noted that no construction spending is expected to take place
outside the U.S.A.

Percentages

Materials
& Equipment Labor Subcontracting Totals I

C.S.R.A. 5 80 2 28
Ga. (excluding C.S.R. A. ) 5 0 30 7

U.S. A. (excluding Ga. &
c C.S.R.A.) 90 20 68 65

Totals Too Too 100 T66

The present water treatment facilities in Waynesboro, Georgia, are
adequate to meet th9 qfemands during the period of construction
estimated for VNP. lA) Burke County has no public water system.

A recently proposed addition to the sewage disposal plant in Waynesboro
will update the system to sufficiently meet all the sewage demands for
the period of construction estimqtqd for VNP. (A) Burke County has no
public sewage treatment system. (A)

According to the recommended standards of the Georgia Law Enforcement
Advisory Board, the police forces of both Waynesboro and Burke County
are understaffed. ( A) VNP will have an impact on these agencies primarily ,

|in the form of increased traffic on the main roads of Burke County.

The existing fire protection facilities should be adequate to serve the ,

needs of the workers that locate within a 3-mile radius from the center |
of Waynesboro. (A) Trailer parks will be allowed within the outlying |

areas of Burke County provided they meet the specific standards suggested
within the proposed zoning ordinance that will be passed in January,1973.
It is anticipated that the county-wide voluntary fire department will
develop sufficiently in the outlying reaches of Burke County so as to
provide the protection necessary for these expected trailer parks. (1) :

ICounty water treatment, county sewage treatment, county fire protection,
(n) and more extensive police protection are matters that may need attention
'd due to the impact of at least those construction workers seeking housing !

in local mobile home parks. These facilities will be even more important |
if Burke County should try to attract more of the workers to settle within

'

the area. Plans for adequate facilities in these areas have
4.2-3
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been presented to the county leaders and are under consideration.

'The Burke County Hospital and the Burke County Health Department
have rodern facilities and up-to-date programs which serve the :
needs of the area residents. (A) The close proximity of the !
excellent medical facilities in the Augusta area preclude the need {for extensive develoFnent of hospital and health services in ;

the inrediate vicinity of Waynesboro in order to handle the influx ;

of workers. The Burke County Board of Comtissioners is currently [
studying the need for nMitional facilities due to the construction :
of VNP. The area-wide solid waste collection and disposal plan has
been completed along with physical land use plans for the county. r

Action is anticipated in January, 1973.(1) |
.

It La felt that the Burke County school system will be able to '

absorb the increase in pupil load that will cane with plant .

construction. (A) After an examination of the existing capacity !

of the school facilities within Burke County, it was found that
nest of the additional students can be absorbed by the schools in
the Waynesboro area. (A) Figures show that most of the schools in .

Burko County are operating well below their capacity.(A) It is

O calculated that there are facilities presently available for 1223 ;

students in the Burke County school system that are not being used. (A)
The one exception to this situation is a private school, Edmund '

Burke Academy, which is already operating above capacity. (A) The ;

student-teacher ratio in the Burke County public schools is 20.3
to 1 while the student-teacher ratio for Edmund Burke Acadenry is
28 to 1.(A)

As nuntioned above, a county-wide zoning code will take effect in
Burke County in January, 1973. This code will affect the areas
along existing paved roads.(1) The Central Savannah River Area
Planning and Developrent Ccemission has worked with Burke County
in the past and will continue to do so in order to achieve an '

effective plan for future developnent. (A) Construction of VNP
should help stirulate these activities. ;

Air pollution occuring during construction will cane frcm open
burning during land clearing and cleaning up. All burning will |

be in accordance with state and county regulations. (3) It is
not expected that any blasting will be required during construction.
Noise associated with the construction, such as vehicle operation

.

4

and material loading and unloading, is considered to be incon-
sequential, since the construction site is scre 3 air miles from
the nearest dwelling.

,

O
1

|

4.2-4
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There will be an increase in the local highway traffic due to the
shipment of miscellaneous materials and the commuting of the con-
struction workers and plant operating personnel. The present Burke
County highway system in the plant area is in need of some updated
construction and maintenance in order to support the increased
traffic. (A) However, the above mentioned increase in tax revenues
should more than offset the cost of these improvements.

Burkc Cc:mty has piem fer initietion of e lendfill fecility and
Igarbage pickup system designed to meet the needs of the expected

influx of workers. Expenditures for this project are expected to
be from $100,000 to $150,000. However, the proposed tax revenues
(page 4.2-2) from VNP should be more than adequate to cover these
costs.

t

Recommended actions for Burke County arising from the study de-
tailed in Appendix A include: (1) improvement of existing highway
system; (2) enactment of county-wide zoning controls; (3) improve-
ment of the overall quality of both the education and the facilities
in the public schools; (4) improvement of first the quality, and then

)the quantity, of available community services and facilities. In-
creased tax revenues could feasibly help with all these things.
Existing comunity services to be improved might include those re-
lating to health, recreation, and law enforcement; consideration
could also be given to adding county-wide water and sewer systems

(' and fire protection to the list of existing services. As mentioned
( above, plans have already been made to implement a garbage collection

system. In the end result, however, the final decision as to how
these increased tax revenues are actually utilized will be made
by the Burke County Commission, who may or may not choose to accept

,

!
such recommendations.

A special railroad will be built into the plant site in order to l

avoid overcrowding the highways when the majority of the construc- |
tion materials and supplies are delivered. Plans are not definite
at this time, but the proposed layout runs approximately 14 miles
from the plant site to the nearest commercial railroad line, about
8 railroad miles above Waynesboro. The railroad spur is expected
to occupy approximately 245 acres but has not been definitely
located.

A barge landing will be constructed at the plant site for receiving
shipments of the large reactor components. Once the plant becomes !

operational, the barge landing may be used for occasional fuel oil
shipments for the Combustion Turbine Plant.

Judging from past experience, it is not expected that the construc-
tion and operation of the barge landing and the railroad spur will
have significant impact on the industrial or economic development
of the area.

4.2-5
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Hunting is a major recreation in the general area, and there is
controlled hunting permitted across the Savannah River in speci-
fied areas of the Savannah River Plant Reservation. Hunting will
not be permitted on the VNP site.

The VNP site is located in a rural area several miles from any
town. A total of 3177 acres of land was acquired for the VNP site.
Approximately 379 acres were in cultivation, growing primarily
beans, peanuts, and corn. With the exception of a 6-acre pond,
the remaining acreage was in timber growth. Approximately 300
acres of the timber consisted of slash pine previously owned and
cleared by Kimberly-Clark Corporation.

The property acquired was owned by 15 property owners. Included in
the figure is 1 parcel of land owned by 2 property owners. Relo-
cation of 4 families was required. Of the property involved, only
2 owners lived on their property. One of these 2 property owners
purchased a new farm in Burke County. The relocation of the other

O

O
4.2-Sa
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O
property w ner is unknown. '1he remaining property owners live in
Augusta, Georgia; Florida; South Carolina; and Tennessee. 'ho
tenants lived on property acquired, but the place of their
relocation is unknown. ;

The construction of VNP will cause 1011 acres to be taken out
of food crop and tirber production and used for the prcduction of ,

electricity. Hwever, other land use in the area of the project
site should not be materially changed. Also, it is not expected
that any satellite industry or services will be established in i

the region that can be directly related to the plant construction. (A)

O
.

O

4.2-6
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(1) Starnes, R. L., Director of Planning, Central Savannah
River Area Planning & Developaent Ccmnission, letter
to Alan Harrelson, Georgia Poer Ccnpany, Augusta,
Georgia, November 8, 1972.

(2) Econcmic Developat Profile for Augusta, Georgia,
Department of Industry and a rade, Atlanta, Georgia,
1971.

(3) Ruiss_and Regulations for Air Quality Control, Georgia
Departrent of Public Health, Atlanta, Geort3ia, March
13, 1972.

O
,

!

l

l

|

,

'e

:

4. 2 ~1 !
'

l

12/1/12 )
!

- _- _- -



,

VNP-ER

I^ 4.3 EFFECTS ON TERRAIN, VEGETATION, WILDLIFEV)
4.3.1 EFFECTS ON TERRAIN

Construction activities are not expected to have any adverse
effects on the terrain outside of the construction area. In
the construction area, the terrain will be altered by clear-
ing, grubbing, excavating, filling, grading. stock-piling,
and building. It is expected that these alterations will
not create any permanent adverse effects because proper
construction techniques will be used, as described below.

Approximately 300 acres of the VNP site were cleared by the
previous owner. About 30 acres were cleared by GPC for
construction of a meteorological tower. About 1011 acres
(including the 300 acres already cleared) will be cleared
for construction of VNP. About 764 acres of land will be
covered by buildings, parking lots, roads, power lines, a
meteorology tower, detention ponds, and a railroad spur.
About 247 acres will be used for stockpiling of building
material and for construction facilities. As many of these
acres as practical will be cleaned up and landscaped after
construction is complete. Landscaping will consist of
grading and planting with appropriate grasses, shrubs, or
trees. The Soil Conservation Service (SCS) of the U.S.

p Department of Agriculture has provided GPC with advice on E2
x replanting and landscaping.

For any short term undesirable effects that can be foreseen,
corrective measures will be taken. Corrective measures will
include the following proper construction techniques.
Proper erosion control techniques will be used. Berms and
dikes will be constructed. Interceptor ditches will be
built to protect side hill cuts. Other ditches will be
constructed. Sheet piling and sandbagging will be used to
control erosion. Fugitive dust will be controlled by water-
ing and natural windbreaks. Traffic control procedures
will be followed. Heavily traveled site roads will be
graveled if necessary. Flooding should not occur in any
areas as a result of terrain alterations. Soil slopes from
all the cuts, fills, stockpiles and disposal area will be
stabilized as soon as the slope is formed. Chemical soil
binders such as Aerospray 52 Binder or Curasol AE will be
applied to denuded areas or slopes as an immediate tempor- I
ary protection. These products are nontoxic and physiolo-
gically harmless. Slopes that will become permanent or
exposed for a long period will be seeded for permanent
vegetation after the chemical stabilization.

O
4. 3-1
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A hydroseeder slurry containing mulch, seeds, fertilizer and
a soil chemical binder will be applied to the permanent,
stockpile, and disposal slopes to establish the permanent
vegetation. For use on stockpile slopes, seed selection will
be restricted to a low root and growth ground cover. This
will reduce the amount of removal required before reusing

: the material. If, during germination and early growth, addi-
tional protection against erosion is required, special
protective blankets will be maintained in place by metal
staples.

I Permanent excavation slopes, stockpiles slopes, and disposal
slopes, will have benches at 30-foot vertical height.area

intervals and collector downdrains at 400-foot intervals.
Collector downdrains may be constructed of gunite or corru-
gated metal pipe with dissipators at the base.

The top surface of the stockpile embankments and disposal'

; area will be stabilized with a chemical binder if required.
Additional protection can be provided with sandbag check

i dams. The sandbags are spaced at 50-foot intervals. They
are one bag high and allow silt to deposit on the upstream
side. Runoff is allowed to sheet over the bags. Periodic

)
,

maintenance of these dams is required. If silt deposits
j build up too readily, an additional row of bags will be

constructed.

Permanent ditches will be .ined with gunite, and temporaryl

ditches will be lined with either gunite or asphaltic
concrete. Culverts and ditches will follow the natural
drainage patterns as closely as possible.

Two sediment retention basins will be built downstream of
the stockpile areas and the disposal area. The disposal
and stockpile areas will be located within the drainage
area contributing to the retention basins. Additional
ditches will be built as required to orientate any runoff
to the retention basins. The retention basin located
southeast of the power block will have a storage capacity
of approximately 140,000 cubic yards, and the one located
southwest of the power block will have a storage capacity
of 50,000 cubic yards. The capacity of each retention
basin will exceed the usually recommended ration of 0.5-inch
of storage per acre of drainage area.

A maximum annual sedimentation of 40,000 and 20,000 cu. yd.
for the larger and smaller basins, respectively, is antici-
pated. Based on these values it can be assumed that clean-
ing the retention basins will be required only once every
2 years during plant construction. The material obtained
from cleaning the retention basins will be deposited in the

*
disposal area.

.

4.3-la
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The areas designated for the retention basins will be
cleared. Trees, stumps, and brush will be cut off as near
the ground surfaces as practical.

,

The retention basins will be sized to produce a detention'

time of approximately 9 to 10 minutes for the peak flow .

'
during a storm with a recurrency period of 25 years.
Study of 79 gradation tests shows that at least 80 percent y
of the particles in suspension will be retained in the ,

retention basins during the peak flow. When the flow is
below peak flow conditions, it is expected that the particle
retention will be greater than 80 percent.

After construction is completed, the top surface of the |

disposal area and the retention basins will be seeded for i

permanent vegetation. Any area cleared for stockpiles
|will be seeded after the stockpiles are removed.

Figure 4.3-1 is a scale layout of site topography prior to i

beginning any construction. Figure 4.3-2 is a scale lay- gj
out of site topography during construction. Figure 2.1-3 g
shows the relation of the Combustion Turbine Plant to VNP.
The only existing common facility for construction of VNP
and for any addition to the turbine facility is the construc-
tion power transformer in the switchyard adjacent to the
combustion turbines.

f

|
i

l

1
l

4.3-lb

Amend. 1 4/27/73 :
1
1

- " * 8' P '- * _ _ _ - - - * - - - - - . - _ _ - ._m --_



VNP-ER

4.3.2 EFFECTS ON VEGETATION

Construction activities are expected to have no adverse effects, or only
very minor effects, on vegetation outside the immediate construction
areas. As noted in Subsection 4.3.1, about 300 acres had been cleared
of standing trees prior to purchase by GPC. About 711 nore acres will
be cleared as construction proceeds; some of this land is forested, and
some was formerly cultivated land. Any cleared material that is salable
will be sold. There nay be some open burning of brush and trees during
land clearing activities. Any burning will be done in accordance with
all state and local regulations, and all necessary permits will be ac- 1

quired. After land clearing activities are completed, there will be no
further open burning of debris or rubbish. The remaining material will
be buried, windrowed, or carried to a landfill.

The plant site is predominately covered in sanchill-upland hardwood-pine
communities. Most of the clearing will be done on land that was in crops
or cleared p -r GPC acquired the site. Nearar the Savannah River a swamp
forest exists. Clearing near the Savannah River will be kept to a mini-
mum. Only 9 acres will be cleared in the floodplain of the river for
the construction of intake and discharge structures and barge facilities.
The remainder of the floodplain (approximately 46 acres) will be left as
a greenbelt. A more complete discussion of vegetation is given in Section
2.7 along with a vegetation map (Figure 2.7-2).

Oh 4.3.3 EFFECTS ON WILDLIFE

Construction activities are not expected to have any lasting adverse
effects on wildlife at the plant site. Most wildlife will leave the
immediate vicinity of construction as man's activities increase, but
some are expected to return as construction is completed and man's
activity subsides somewhat. The clearing process will result in some
loss of animal life, especially small mammals. The construction of
temporary roads and railroad spurs, and the other construction activities
may also cause some loss of animal life. However, it is unlikely
that any significant part of their population on the site will be
destroyed. The southeastern states field representative of the National
Audubon Society stated in correspondence with GPC that bird life will
most likely relocate to surrounding areas where trees will not be
cleared. ( According to a letter from the National Audubon Society
dated March 14, 1973, this should not be construed as an official state- 1

ment from the Society.) Construction activities will remove about 1011
acres from wildlife habitat; there are no known unusual or rare species
which will be endangered due to loss of habitat. See Section 2.7 for a
listing of biota.

When construction is completed, areas that are no longer needed for
operational activities will be replanted with appropriate grasses,
shrubs, or trees and thus made available for use by wildlife as much as
possible. About 2142 acres of the site will not be used for constructions

t of VNP or the Combustion Turbine Plant. This acreage will be available
to wildlife. As stated previously, the SCS will advise GPC on land-
scaping and replanting procedures.

4.3-2
Amend. 1 4/27/73
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4.4 EFFECTS ON ADJACENT WATER AND AQUATIC LIFE
-

i

O 4.4.1 EFFECTS ON ADJACENT WATER

The effects of construction activities on the Savannah River will be held
!to a minimum. The activities that will result in disturbance of the river

are construction of a barge slip, river water intake structure, and outfall
structure, excavation for which will cause localized temporary increases
in sediment loads on the river.

It is assumed conservatively that 250 cubic yards of the excavated material
in the river bank might become temporary sediment load on the river during
the construction of the intake structure. Similarly, during construction
of the barge slip and the outfall structure, 200 cubic yards and 100 cubic

Iyards, respectively, of excavated material might become sediment load on
the river.

The construction schedule calls for excavation in the river bank at these
3 structures during different years; therefore, the sediment load
produced on the river during this construction will not be additive. The
intake structure will be built approximately 400 ft. from the edge of the
river. The barge slip will be built on the river bank and back from the 2
river's edge; therefore, the portion of the bank exposed to the water is !
not disturbed during construction of these structures. After the structures !
are completed, the river bank will be excavated between the structures and t

the river. It is only during the bank excavation that additional silt and
sediment material will be deposited in the river.

A study of grain size distribution of the excavated soil and of water ;

velocity in the river shows that most of the soil will settle in a bottom '

area less than 60 feet wide and 400 feet long along the southerly river i

bank during construction of each of the 3 structures. A total of less
than 100 cubic yards of soil is expected to be carried by the river in
permanent suspension.

1

The material excavated from the river bank which is unsuitable for use as
backfill will be placed on the disposal site near the power block.
The river bank will be affected for a total length of less than 220 feet
during construction of the intake structure, barge slip, and outfall structure.

Riprap will be placed as required to prevent erosion of the river bank
and to keep the rediment load added to the river as low as possible.
Construction activities will not interfere with navigation along the
river nor cause any flooding. As construction is completed, the river
bank will be restored by plant;ng with appropriate grasses, shrubs, or
trees to prevent erosion. The .loil Conservation Service of the U.S.D.A.
has provided advice on this matter. 52
Beaverdam Creek, a small stream flowing along the southern boundary of
the site, and Daniels Branch, a tributary to Beaverdam Creek, should not
be affected by construction activities due to erosion control practices
(described in Subsection 4.3.1). Two construction debris and silt basins 1

f) will be built south of the power block, and there is an existing basin
d north of the power block. Those basins will catch runoff from the

4.4-1 ;

Amend. 2 11/26/73
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VNP-ER

(.~
V construction area and allow silt and debris to settle cut on the site rather 1

'

than reach Beaverdam Creek, Daniels Branch, or the Savannah River.

During construction of VNP, a large number of workers (about 3800) are
expected, and the sanitary waste flow is estimated to be as great as
40,000 gallons per day. Treatment for this waste will be provided by 2
package sewage plants of the extended aeration type. One plant, with
capacity of 10,000 gpd, will remain in use during the operation of the
power plant; the other plant, with capacity of 30,000 gpd, will be dis-
connected and removed after construction is completed. Until the package

'

sewage treatment plants become operational (4 months after issuance of
construction permit), portable temporary sanitary facilities will be

1furnished.

The effluent from the sewage treatment plants will have 95 percent of
the suspended solids and biochemical oxygen demand removed. After the
effluent of the sewage plants has been chlorinated, it will be discharged
into the Savannah River with an expected chlorine residual of less than
1.0 ppm. These sewage plants and their effluent will meet all the
requirements of the Georgia Department of Natural Resources, Environ-
mental Protection Division.

r
t

i
v 4.4-l a
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| |
i 4.4.2 IWECTS ON GICCO h'ATER :
1 !

.

1 Grounc w.1tei af fectec curing construction would be primarily in the |
: semi-isolatu3, rear-surface arcund water aqui fer. This c.ircund water .|
j would be allowed to return to its cun kvel unen ccr.pletion of |
j construction. The 1 roposed use of uater fran t.he Tusenloosa aquifer j

}
for conc'.roct. ion purixases would be of limit (d acant ity and duration.

|

|i

[ The p:an.n. facilities would recpire w eral excavations of sizeable <

1 proyre io: s. This would require Gewateang of the sands above the
j :wi in da ir.terfluvial high. It i: ut.inuted tJnt such dcuatering

-

waald probably reduce the sprim o itt loa at the Hancock Lanaing4

I drai: ut but would not elit:1:-t- if The e:cavations shculd have .

[ no W et on the Tuscaloosa A: n. To h]va tiv buatir.; horizon. The |dreet irq equipvnt wi 2 did !r N t< tb n !? cad debris basir.s. j
i

; o ntructio i cf the pla:1 Gr: L ne n ece <c.y lasting ef fect on the !

u200sa am.ifer. h .aci h u u.t u u. tor tchie aquifer will be! "'

) af fected dur.rr; construct in , but ainN l' is within the emlusion
o o m ; O2 th e p] a:1, no knix. prebhr e.a st s.*

j .;
I )

I

4.1 ]fi?LC'lO OM IQ.. "lO LIi'm !

!

'Jhm.e h no way to * : edict the ancrease in sedinvmt load in the Savannah |;

R:.ver dLrr.; constr .: tion of CP. Sediment 'asins descrihed in
Shetion 4.4.1 will be used to retard excessivo silting of the river
un Eo.we.r D en Creep swamp. S<ne adverse effects to the benthic fauna j

are c:qmted it U.c portion of the river adjacent to the site. %e
rive bottora generally is composed of shif ting sand and hara clay. In
general, sa:(12.s the poorest habitat,and rubble, oravel or rcud mixed ;i

wit]. sand suignrt increased bimisses. Also, islands of rubble, trees,
l- and debris ir. sandv areas are concentration .cints for the fauna. The !

| abre ex.ditions $re pointed out by Hynes(1 and are descriptive of !
j GP; observations or. the Savannab ni"tr. [
1

(2) reported that the center of the river bed wasl Pati:ick, et. al.
'

ccqcsed of loose sand which shif ted easily with changing amounts of )

flou and that this hea /y bed load was very deleterious to the developmnt |,

| of suitable habitats for aquatic organisms. The Savannah River
i channel is naintained by intennittent dredging,and this adds to the {
l instability of benthic conditions. !

| i

L The effects of construction activities on the aquatic life of the |
[ Savar.nah River will be only short-tena effects. Any bottm life in !
i the area of excavating or dredging will be destroyed. Imy life )
i suspcnded or floating in the construction area will nost likely be !
' destroyed. !

!,

i :
! t

| 1
|

! .

i
'

| |
!- 4.4-2 |

12-7-72
|

: >

|
'
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Samples were collected in the Savannah River with a modified Petersen dredge
(125 cm2) in April, May and July 1972. Densities of benthic invertebrates
in the river were as follows (station locations are described in Subsection
2.7.9):

|
Station

1 2600 individuals /m2 1

3 2320 individuals /m2
4 3440 individuals /m2
5 13280 individuals /m2

These samples were taken in a mud substrate and represent greater densitites
than those found in the sandy substrate which comprises most of the river
bed.

Although some benthic organisms may be destroyed due to increased silt
load, many will probably relocate. Organisms most likely to be affected,

'

are the filter feeding species which include mussels and the following
insects: Chironomidae, Hydropsychidae and Simuliidae. Aquaticljft that
is capable of relocating, such as fish, is expected to do so. Wut3f

,

found that larvae of the blackfly, Simulium, move away from parts of sticks
and vegetation on which silt is deposited, although current speed and
other factnrs might be suitable for them. Harrison and Elsworth (4)

foundthenymphsofthemaTs)yPseudocloeononlyonvegetationwithoutain e review of the literature reported thatfl

O coet4as of silt. Chutter'

even though Simulium and Pseudocloeon do not tolerate silty surfaces,they
are not adversely affected by silty water. Most of the literature con-
cerned with the effects of silt and sand on aquatic fauna has dealtwith
stoney bottom types which were altered by the deposition of material, 9M
in many instances the fauna of the streambed was considerably reduced.101
Although the Savannah River bottom is not stoney, material added by con-
struction activities still may alter the bottom in the vicinity of the
site.

Results of GPC preoperational drift surveys will help identify spawning
areas for American shad and striped bass. Drift form samples will show
the relation of spawning activity to temperature, flow and time. A 1

count of sunfish nesting sites will be made in areas expected to be
subjected to siltation. The increased sediment load in the river due
to excavation and dredging will place stress on aquatic life downstream.
However, this increase in sediment load will be only temporary and will E)
be kept to a minimum. The schedule for the excavation at the river bank is E
as follows: intake structure, June 1977; outfall structure, June 1978; N3
barge slip, November 1976. The schedule is flexible and is expected to
be subject to adjustment to accommodate the most favorable spawning periods 1

of anadromous and other fishes. Installation and removal of temporary
sheet piling is not expected to cause a permanent effect on aquatic life.
Construction activities located in areas other than along the river bank
should produce no significant effect on aquatic life due to the 3 debris
and silt basins described in Subsection 4.4.1.]

4.4-3
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Although not abundant in this portion of the Savannah River, aquatic plantsm
7(') may provide some protection for fish fry. Aquatic plants are most likely

to occur in sheltered areas, i.e. around spur dikes. Since, at this writing, the

river elevation is about 10 feet above normal, and the plants have not regrown
from the winter die-off, it is not feasible at this time to estimate the
amount of plant material available to shelter small fish. Following are
locations where macrophytes are likely to be found.

Miles
Approx. Distance Below IIntake-Discharge-

Bargeslip Area

Spur dike and river bank GA. side .25
Spur dike S.C. side .45
Spur dike GA. side .75
Spur dike S.C. side .90
Spur dike GA side 1.10
Spur dike S.C. side 1.30
River bank GA side 1.65
Spur dike S.C. side 3.35

Sanitary wastes discharged into the Savannah River should have little
effect on aquatic life. Two sewage plants, as described in Subsection
4.4.1, will be used to treat these wastes.

C'i
V

O
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5. ENVIIOt@ ENTAL EFFECTS OF PIRTT OPEPATION

5.1 EFFECTS OF FEIT16ED IDir

5.1.1 EFFECTS OF HEATED EFFILHTT ON RIVER TDFERATUFES

Heated effluent from VNP will have a liraited effect on the Savannah
River. Under normal operating conditions, the raain cooling twers will
operate at 4 to 8 cycles of concentration. Table 5.1-1 sh w s the E1
nininum nanthly river tenperatures for the ll-year period ending in
1970. The dinensions of the mixing zone have not been de- 51
termined. Table 5.1-1 also sh ms calculated river temperatures,
including the discharge temperature, the river temperature assuming
mixing of the VNP discharge with 10 percent of the river, and the
river temperature assuming mixing of the discharge with 100 percent
of the river. Thedt's (i.e. , the difference between the river
tmperature after mixing with VNP discharge and the ambient river
temperature) associated with 10 percent and 100 percent mixing are
also included in this table. In Table 5.1-1, discharge temperatures
were calculated; river * m atures after mixing were calculated 31
using the follwing:

O For mixing with 100 percent flm:
Gl

F Ty + 396 TDT =
g p

(Eq. 1)
Fa + 396

Rim tanperature dmnstream (O )FT =R

y Intake (ambient river) tmperature ( F)T =

VNP discharge teaperature (O )FT =
D

= u w s)F
R

396 = VNP discharge for 4 units (cfs) @ 3 cycles of concentration

Ot TR-Ty=

For nuxing with 10 percent flm: |
|

Substitute 0.10F in place of P in equation (1).g R

{
,

\v

5.1-1
Amend.1 4/27/73
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p
d Sanple calculation (for renth of June):

(9,150) (64.0) + (396) (69.0)(100 percent f1m) T 64.0= =
R

9,150 + 396

Ot 64.0 - 64.0 = 0.0=

(915) (64.0) + (396) (69.0) = 65.5(10 percent flw) T =
3

915 + 396

Ot 1.565.5 - 64.0 ==

5.1.2 APPLICABLE TIER 4AL STINEDS AND tmus OF REIE1 SED HEAT ON
70JATIC OTGWISMS

The current state gf Georgia thermal standards state: " Temperature:
Not to exceed 90.0 F at any time and not to be increased more than
5 F above intake temperature "(1) Under nortul operating conditions,
the VNP discharge will meet all state standards. As can be seen in
Table 5.1-1, under the worst expected conditions, and at 3 cycles
of concentration, the state standards can be met after a short mixing
zone.

Provisional maxirum pemissible t&pergtures established by the'

Environmental Protection Agency (EPA) (2) for various species of warm
water fish are given in Table 5.1-2 and may be ccmpared to lists of
fishes of the Savannah River (Tables 2.7-32 through - 36) . The E2

0naxunum temperature of record in the Savannah River is 86 F, and the 0
highest average monthly tmperature for the 1960-1970 period is 76.8 F.
Based on the calculated teperature after mixing (Table 5.1-1) , average,
river teperatures will not exceed the provisional naxima recomended
for fish grwth. The naxirum teperature for spawning of threadfin
and gizzard shad, catfish, and buffalo is 80 F. During March, April,
and May, the months of greater shad spawning,(3) nean river temperatures
varied frm 53 to 67 F. . Assuming an operation of 4 units at 4

| cycles of concentration, the average monthly discharge temperature will
;

range frcn 53.3 to 67.6 F for the same tine period. Most bass are0

spring spawners,and,after only 10 percent mixing, the temperature of
the river will be within the temperature range recamanded for bass

;

spaming (Tables 5.1-1 and 5.1-2) . Based on these data, no themal
|

barrier or other adverse effects to fish spanting are expected.
I

'Ihe very small taperature increases that VNP will cause in the (4-6)
Savannah River are belm those that are harmful to aquatic life.

Oq_)

5.1-2
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RIVER TEMPERATUIES (O ) AND gF
CAICUIATICNS BASED Of TIIE OPa

Maxinun
Expected

Mininun Cooling
Expected Tower

River Flow Intake Blo&T1
Rate (cfs) Temperature Temperature

hbnth F T T
R y B

JNJ . 12,200 41 84
FEB. 12,750 41 85
MAR. 15,800 43 85.5
APR. 16,450 53 86
MAY 11,350 59 89

, ' ~ JUNE 9,150 64 91
1 JULY 8,150 69 91

AUG. 7,600 72 92
SEPT. 8,000 69 90
CCI'. 7,600 60 89.5
NOV. 7,050 51 89
DEC. 9,550 44 80.5-

River Temperature Downstream frcT =

T ~T=
at R I

AtB= T -T
B y

At -T
D D y

TEMPERATURES ROUNDED 'IO NEAREST HALF DEGRd

...

.

hh

-e -- e,- - _
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Table 5.1-1 !

(O ) AT VNP UNDER VARIOUS CONDITIOJS. IESCHARGE 'lDTERTGUEES, F
RATIGJ OF FOUR UNITS AT 'IHREE CYCLES OF CON 027I' RATION.

i

VNP !
Icount of Discharge

'.Dilution Tamr>erature
Needed witil '

to have Bypass 10% Mixing 100% Mixing ,

At =5 Dilutionn
ot Tcfs) T At T at |B D D R p

[

43 550 49.0 8.0 43.0 2,0 41.0 0
44 565 49.5 8.5 43.0 2.0 41.5 0.5 (
42,.5 545 51.0 8.0 44.5 1.5 43.0 0 !
33 405 59.5 6.5 54.5 1.5 53.0 0 |
30 435 64.0 5.0 60.5 1.5 59.0 0 !
27 390 69.0 5.0 65.5 1.5 59.0 0 !
22 320 73.0 4.0 70.5 1.5 69.0 0 i
20 290 76.0 4.0 73.5 1.5 72.0 0 |
21 305 73.0 4.0 70.5 1.5 69.0 0

|29.5 430 65.5 5.5 62.0 2.0 60.5 0.5 i
38 550 58.0 7.0 53.5 2.5 51.5 0.5 !
36.5 530 52.5 8.5 46.5 2.5 44.5 0.5 j

YNP Outfall

!

ANSTEC !
APERTURE !

C.ARDa:

Also Available on
Aperture Card

9406100090"
_ ,

5.1-2a
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Table 5.1-2

Provisional Maximum Temperatures ReccTended as Caupatible

with the Well-being of Various Species of Fish and Their
Associated Biota (2)

93*F: Growth of catfi. , white or yellow bass, spotted
bass, buffalo, cat, ;ker, threadfin shad, and gizzard

shad.

90 F: Groeth of largennuth bass, drum, bluegill, and
crappie.

84 F: Growth of pike, perch, wall ( allmouth bass, and

sauger.

80*F: Spawning and egg develognent of catfish, buffalo,
threadfin shad, and gizzard shad.

O-
75* F: Spawning and egg develoguent of largemouth bass,

white, yellow, and spotted bass.

68'F: Growth or migration routes salnenids and for egg
develognent of perch and st 2outh bass.

55 F: Spawning and egg develognent of salnen and trout
(other than lake trout) .

48'F: Spawning and egg develognent of lake trout, walleye,
northern pike, sauger, and Atlantic salnen.

O
5.1-2b

12/1/72
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O 5.1.3 EFFECIS OF INTAKE AND OUTFAll STIUCTUFES

The W P nake-up water system at the Savannah River consists of an
intake structure. At the front of the intake structure is a trash rack.
In the intake stnicture are vertical traveling screens; screen rcsh si:e
of the traveling screen is 3/8-inch. Water velocity through the
traveling screen is calculated to be less than 1.0 fps at the g1
guaranteed minimum flow of 5800 cfs.

During operation of sore power plants, fish nortality resulting from
inpingenent on the traveling screen can occur. At WP, the velocity y
through the traveling screen is less than 1 fps. Velocities of less than
1 fps greatly reduce the chances of fish nortality. (7-9) Due to the low
intake velocity, it is not expcted that significant nortality from
impingenent will occur at WT.

Organisms less than 3/8-inch in size that happen to be in the cooling
water intake will protnbly pass through the heat rcroval system. All
of the organisms that pass through the heat renoval system will be
killed, due to the use of a closed cycle cooling tower system. The
inpact of entrainrent depends on the proportion of the total river
volume diverted through the cooling system.

At WP, approximately 4.8 percent (490 cfs) of the river is diverted
A through the plant at an average flow of 10,150 cfs. Approximately 1.7

percent of the river (174 cfs) passes through the condenser. It is
certain that organisms passing through the condenser will be harred or
killed, but it is not kncun what portion of the organisms in the bypass
water (approxinately 3.1 percent or 315 cfs of the average river flow)
will be harmed or killed. The 03rps of Engineers guarantees a minimum
ficw of 5800 cfs from Clark Hill Reservoir, and, under these conditions,
approximately 8.4 percent of the flow will pass through the plant.
Approxirutely 3 percent of this is cooling water.

Patrick, et. al. , (10,11) sanpled 2 stations on the Savannah Fiver near
WP and found an average of 1249 phytoplankton cells / liter. Melosira
was the rest abundant orgagism. Assuming an average nass of 3.0 x 10-3 ug/cell, there are 13.7 x 10- grams of phytoplankton per gallon of river
water. Under nomal operating conditions (5 cycles of concentration),
cooling water make-up is 76,000 gpm (170 cfs) . This accounts for 581.4 kg
(approxinately 1300 lbs.) of phytoplankton killed per year due to
thermal effects. No estinnte can be made of attrition due to rechanical
or chemical effects, but this should be small compared to attrition due
to thermal effects. Tne arount of phytoplankton killed would support
roughly 130 pounds of prinary consumers (invertebrates and fish), which
would, in turn, support roughly 13 pounds of carnisorous fish. A ;

conparison of the relative importance of fish rpecies in the Savannah |

River can be found in Tables 2.7-33 through -36. The rest abundant ;

iplankton feeding fish in the Savannag2fs the gizzard shad, which is
considered to be a " nuisance" fish.( The longnose gar, which i

V
5.1-3
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O
accounts for the largest carnivore biamss, is also a nuisance fish. The
channel catfish, an onnivore, accounts for the greatest biamss of any
sport fish in the river. The spotted sucker, another annivore, represents
a great anount of biomass; it is also a nuisance fish. Since nest
prinary consumers in flowing water depend primarily on allochthonous
nnterial (leaves from stream side trees), rather than autochthonous
naterial (pr' . production in the water body), for their nnin food
source, (13r14 the inpact of VNP on fish production via prinary production
is considered to be negligible.

Under average and guaranteed low flw conditions, a snoll percentage of
the total drift invertebrates and fish larvae will be affected. The
river is at nnxinun f1w in mrch, April, and May (R=14, 533 cfs) when
nest shad eggs are drifting; therefore, only 3.4 percent should pass
through the cooling system. Drift invertebrates (aquatic insects) are
nest abundant in spring when the river is at nnxinun flow and are least
numerous in late sunner when flms are lowest. Sportfish eggs are ex-
trenely adhesive, and very few are expected to be entrained. No data
are presently available which would enable calculation of attrition of
drift invertebrates, fish eggs, and fish larvae on a weight basis.
Based on the PIcportion of river water which passes through the plant,
and assuming a haTogeneous distribution of organisms in the river,
less than 4.8 percent of the organisms at average flow and 8.4 percent
at low flow will be affected nechanically, chemically, or thernally

O 'v the steae a e to e"tr 1= e=t-

Tincugh the use of energy dissipators in the outfall canal, the velocity
of discharge water will be approximately the average velocity of the
river (3 fps). This should prevent scouring. Since energy dissipators
will be used, the discharge velocities will be lcw enough that no
adverse conditions should be caused by the outfall structure.

,

5.1.4 REACIOR SHlTTD0d
;

Four shutdowns per unit year are scheduled. Water is cooled prior to i

release during a scheduled shutdown. Approxinntely 8 unscheduled
shutdowns per unit should occur per year. The thernal inpact from these
should be snnll. During unscheduled shutdown, heated water fram the
plant heat exchanger (14,000 gpny' unit) will be discharged if the cooling
towers are not operating. After conplete mixing, this water will be
.090F above the river ambient terperature at average flow (10,150 cfs)
and .160F above anbient at the low flow guaranteed by the Cbrps of
Engineers from Clark liill Peservoir (5,800 cfs) . These '

increases are within the 50F range established by the EPAgratureDuring. ,

scheduled shutdowns and during unscheduled shutdowns after the cooling
towers are drained, there will be a slight drop in river tenperature.
Since the At's (Table 5.1-1; are so snall, no "thernal shock" effects !

are expected fram reactor shutdown.

O
5.1-4
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(s 5.1.5 ENVIRONMENTAL EFFECTS OF WET COOLING TOWERS

Mechanical draft wet cooling towers and natural draft vet cooling towers
were evaluated in detail as the heat rejection alternatives for VNP.
These tower alternatives will release water vapor to the atmosphere at a rate

6 6which varies from 2.0 (10 ) gm/sec on a cold winter morning to over 3.7 (10 )
gm/sec on a hot summer day. The potential environmental effects from the
towers may include some modification of the local environment by increased
frequency of fog formation, increased fog density, reduced visibility and
icing on nearby objects when surface temperatures are below freezing.
Analyses were performed to estimate these effects for each of the cooling
tower alternatives.

With reference to Paragraph 2.6.2.2.5, the Augusta Airport meteorological
data indicate that naturally occurring heavy fog (visibility of 1/4 mile or
less) may occur 10 percent of the days throughout the year with a minimum frequency
of about 1 day a month in the spring. Figure 2.6-18 summarizes the
visibility for 5 years at Augusta Airport. Figure 2.6-14 illustrates

variations in the monthly average and average daily extremes of relative
humidity which may be expected in the region of VNP. The humidity data

indicate that for most days of the year the natural moisture condition will
exceed, for some portion of the day, a 90 percent relative humidity. Heavy fogs and
high humidity conditions are normally associated with a stable atmospheric
condition during the la;c night and early morning hours. A measure of the
extent of high fogging potential of the VNP region is illustrated in Paragraph
2.6.2.2.5, where the data indicate a visibility of 4 miles or less for

{, 12 percent of the total hours of the year.

There is today no tested analytical model which will permit precise,
quantitative predictions of the fogging effects due to wet cooling towers.
A TVA formula was developed from observations of natural draft cooling tower
plumes which can be used with local meteorological data to estimate the length
and frequency of occurrence of visible plumes. The formula has not been g
published, but the field program at the TVA Paradise Steam Station from which I'
it was developed is described in (15).

The TVA formula for evaluating the potential environmental effects from
cooling tower operations is based on field observations from August 1, 1970,
to August 31, 1971, at the TVA Paradise Steam Plant in Kentucky. During this
period, ene or more of the 3 natural draft cooling towers were in operation
on 122 days during all seasons in the year. Observations were made by the

resident meteorologist, usually between 0730 and 0900 hours local time. These
observations were augmented by the Paradise meteorological station and
Nashville rawinsonde data.

Since the length of a visible cooling tower plume depends primarily on
the moisture content of the ambient air, observed plume lengths at the
Paradise Steam Plant cooling towers were correlated with the saturation
deficit or the amount of moisture a parcel of air can contain at saturation
for a specific dry-bulb temperature, less the actual amount of moisture

7g present. Observed plume lengths and saturation deficits were fitted by
( ) the least squares method. A correction factor was applied for tower

evaporation rate to allow the formula to be applied to plants whose emission' ~ '

5.1-5 Amend. 1 4/27/73
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rate differed from the Paradise Steam Plant. The equation is as follows: !

L= (11,197 - [3816 x D ]) x (Q /Q )**32 i
Pw v ,

! !
.

Where ,

I
-|

L= plume length in feet'

i
; D = saturation deficit at plume height in grams per

y
cubic meter 1

Q"= vapor emission from towers of plant whose plume
'

length is being predicted in grams per second

Q = vapor emission from Paradise Valley cooling towers
; p ,

(768,558 grams per second)

,

|

!

!

;
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!

|
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O Two types of mechanical draf t cooling towers were considered for possible use at !

the VNP. Depending upon the supplier, the use of standard crossflow mechanical '

draft cooling towers would require approximately twelve towers 73 f t. wide, 56 f t.
.

high and 433 ft. long. This would result in 144 fans. !

For such a large mechanical draft tower installation, it is felt that the TVA
formula is not applicable because it would predict plume lengths of far greater

,

magnitude than those which would actually occur. Major reasons for these :
unrealistic predictions are the facts that the formula does not allow for the ;

entrainment of ambient air into each of the individual plumes and that use of t

the formula assumes that the plumes from each individual cooling tower combine
into a single plume. In reality, only a portion of the plumes would normally ;

combine for a given wind direction. Also, the TVA formula by itself gives no
indication as to how high the mechanical draft tower plumes will initially rise.
In the final analysis,it was plume rise,and not plume length,which was of greatest

.

|
concern when evaluating mechanical draft cooling towers for the VNP, since i
visible plumes leaving the VNP site would normally be at an altitude of neutral '

buoyancy. For a plant of this size (four 3425 Nt units) the concern was whether ,

the plumes would be at sufficient altitude to have minor surface influence. |
!

!

The physical layout of twelve standard mechanical draft towers is such that it is '

doubtful that the plumes would combine to give added buoyancy. Also, when the ,

wind is blowing broadside to these box-shaped towers,the plume will be drawn !
closer to the ground by the downwind wake cavity of the tower. Because of the '.O high natural humidity conditions at the VNP, both of these conditions could !

significantly increase onsite fogging. j
!

The use of natural draft cooling towers would require four towers approximately '

400 ft. in diameter and 500 ft. tall. Five years of 1500-2000 ft. upper air data |

from the U. S. Weather Bureau station of Athens, Georgia,were used with the TVA !
formula to calculate plume lengths. The plume length data were separated into

;

sixteen 22-1/2 degree compass point sectors. The cases where visible plumes were i
masked by naturally occurring restricted visibilities and/or low ceilings were ;
excluded. The results of the analysis were used to construct radial graphs which !
give the distance and number of hours of occurrence of visible plumes downwind |
from the plant. The results for natural draft cooling towers at the VNP are !
presented in Figures 5.1-1 (Annual) and 5.1-2 (January), where the plotted contours ;
represent the number of hours of occurrence of visible plumes equal to,or greater !than,the indicated distance for a given direction. It is significant to note-in {Figures 5.1-1 and 5.1-2 that the elevated plumes will seldom, if ever, be in the -!
region of the Augusta Airport, which is about seventeen miles north-northwest of
the VNP.

,

Based on the observations at the TVA Paradise Steam Plant,no increased density
or frequency of ground fog resulting from natural cooling tower plumes is expected. <

During periods of natural fog,the air will be moderately stable; therefore, no j
mixing of the plume to ground level will likely occur. On the average,the plume !

:O rise is expected to range from 500 to 1000 feet above the 500 ft. towers. Because
of the height of the natural draft towers and the moderate climate in the region |
of the VNP, direct contact icing and light fallout of freezing precipitation should I
rarely,. if ever, occur. I5.1-6

1/12/73 |
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Q Natural draft cooling towers were selected for the VNP because no increased !;

frequency of ground fog, reduced visibility or icing is expected due to the ||
'

operation of these towers. Due to the large size of the VNP (four 3425 MWt I

; units) and because of the high natural fogging potential of the region, it was :
decided that the roisture added to the lower atmosphere by . standard mechanical i

!draft towers would significantly increase the frequency of ground fog formation
at the plant site.
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5.2 EFFECTS OF RELEASED RADIOACTIVE MATERIALS

L

During normal operation of VNP, radioactive gaseous and
liquid wastes will be generated. Only a small fraction
of these will be released to the environment under con-
trolled conditions in accordance with applicable regula-
tions and the AEC operating license. Using this small
fraction, and taking into consideration the measured
climatology of the area, the river characteristics and
principal modes of exposure, an estimate af the popula-
tion exposure out to a 50-mile radius is developed. This
estimate, the derivation of which is shown below, indi-
cates that population exposure attributable to routine
operation will be very small compared to that from natural >

background radiation.

Estimates of maximum individual exposure are also made
and their derivations are shown below. Such exposures
are small compared to limits in applicable regulations
and compared to natural background (see Subsection 5. 2. 3) .

,

O Doses to organisms other than man are considered in Sub-
section 5.2.5.

,

5.2.1 ESTIMATES OF EXPOSURE DUE TO GASEOUS RELEASES

5.2.1.1 Source of Radioactive Gaseous Effluent -

i

The radioactive waste gas processing systems will be de-
signed to maintain gaseous releases to a level as low as
practicable. In this report, it is assumed that, on the i

ave rage , the plant will release the gaseous isotopes
shown in Table 5.2-1.

5.2.1.2 Atmospheric Dispersion Estimates

Isopleths, which are lines on a map showing where equal long-
term ave rage ground level concentrations of materials re- i

leased from the plant are expected, have been prepared using
two years of weather data measured at the Savannah River
Laboratory. '

Using these isopleths which extend out to 50 miles, the
O average ground level concentration for released materials

i

5.2-1
12/1/72
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Table 5.2-1

Estimate of Caseous Releases from VNP for 4 Units

Nuclide Curies Released / Year

Kr-85m 932

Kr-85 1,420

Kr-87 548

Kr-88 1,620

Xe-133m 828

Xe-133 44,000

Xe-135m 77

Xe-125 2,810
f_s
'%.)

Xe-138 289

'I-131 1

'

5.2-2
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is approximated in each of sixteen 22 1/2' direction sectors
at distances of 3/4, 1 1/2, 2 1/2, 3 1/2, 4 1/4, 7 1/2, 15,
25, 35 and 45 miles from the plant which represent the centers
of the ten annuli used in making the evaluation of population
exposure within a 50-mile radius.

5.2.1.3 Population Estimates

'
Population estimates were taken from Figures 2.2-2, 2.2-3,
and 2.2-4, which give population estimates projected for .

1997 in each of sixteen direction sectors. Each sector is
separated into 10 rings corresponding to the annuli for which
average annual ground concentrations are estimated as dis-
cussed in Paragraph 5.2.1.2 above.

5.2.1.4 Computation of Individual Exposure

5.2.1.4.1 Whole Body Gamma Dose

The whole body gamma dose to ca individual (including each
internal organ) in air is cale21ated using the semi-infinite
cloud model:

(X/Q) (Fwb)D . =
,

J

N !

gh{ (A)i(E)i0.25Fwb = ,

Gamma dose for year (rem)D. =

J

X/Q Annual average atmospheric dispersion=

3(sec/m )

Number of isotopes consideredN =

thAmount of i isotope released duringA =
i

the year (ci)
|

Ei Average gamma energy per disintegration=
,

(Mev/ dis) of the isotope |

.

O

5.2-3 [
1/10/73
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= rem m3 !Fwb Whole body garma dose factor x
yr. sec.

(See Table 5.2-2 for work sheet.)
!

5.2.1.4.2 Surface Body Beta Duse
i

The beta dose to the surface of the body skin is calculated using
the infinite cloud nodel(2) as follows: i

(X/Q) (Fg)D =
B

N

be 0.23 i=1 (A) g (E)1F =

where the symbols are the sane as in Paragraph 5.2.1.4.1 except: !

fDB Data dose for the year (rem)=

Eb
i Aw rage Mta enemy per disintegration I

=

(ftv/ dis) of the ith isotope

be Beta dose factor rm m3F = xy see,s
.

(See Table 5.2-3 for work sheet.) !

!5.2.1.4.3 Dose Due to Inhalation
-

For internal exposure due to inhalation, annual doses to all omans may >

be considered to be much less than the thymid dose. It is estimated :

that, as shown in Table 5.2-1, only a small anount of iodine may be
!released to the atnosphere. The greatest exposure fram iodine will be !

the doce received by the thyroid.

The equation used for determining the thyroid dose due to inhalation
of iodine is as follcws:

i
D (X/Q) (F )= yy

F
7 (BR) (f ) IA)=

c
,

where: D
,

y Whole body equivalent dose due to=

inhalation of iodine-131 during the
year (renVyr.) *

O '

5.2-4

1/10/73
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Table 5.2-2
:

Work Sheet for Whole Body Gamma Dose Factor

Fwb .- )

Gaseous A
__ 0.25 A E l

E ii
i iIsotope rem m3

(Curies / Year) (Mev/ dis) yr. X sec.

i

Kr-85m 932 0.179 41.9 I

|Kr-85 1,420 0.003 1.1

Kr-87 548 1.067 146.2 ,

() Kr-88 1,620 2.069 837.9

Xe-133m 828 0.233 48.2
,

'

Xe-133 44,000 0.081 891.0

Xe-135m 77 0.530 10.3

Xe-135 2,810 0.264 185.4 :

Xe-138 289 0.420 30.3 ,

1-131 1 0.389 0.097
][ = 2162.1 |

O
,

5.2-5
.



Table 5.2-3
i

Work Sheet for Surfars Body Beta Dose Factor

.

F

Gaseous A Eb1 i .23 A Eb i

Isotope (Curies / Year) (Mev/ dis) I i .

3 irem m
yr. X sec.

Kr-85m 932 0.270 57.8
!

Kr-85 1,420 0.224 73.1 !

i

Kr-87 548 1.050 132.3
i

Kr-88 1,620 0.331 129.9 I
i

O |xe-133- 828 0.0 0.0

Xe-133 44,000 0.115 1,163.8
,
,

'Xe-135m 77 0.0 0.0

Xe-135 2,810 0.300 193.9 :

Xe-138 289 0.800 53.2 ,

!
I-131 1 0.191 0.044 '

E = 1,804.0
?

k
|

|

|

!

i

)
1

0

5.2-6
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O
X/O Averaga annual atnespheric dispersion=

3(sec/m )

Average breathing rate (m3/sec)BR =

,

f Dose conversion factor for I-131 (renV'Ci)=
c

A Amunt of I-131 released during the ;
=

year (Ci)
!

3Inhalation dose factor mm mF = xI yr. sec. i

(See Table 5.2-4 for work sheet.)
t

i5.2.1.4.4 Thyroid Dose Due to Ingestion of Iodine in Milk a'

For internal exposure due to ingestion of milk, annual doses to all I

organs my be opnsidered to be negligible coq >ared to the thyroid dose
from iodine. Camputation of dose due to ingestion of iodine is made
considering that the rost significant pathway to man would be through
possible concentration of iodine in the " cow-milk" pathway. Studies have
shmn that for a given ground level atnespheric concentration the dose would
be about 700 tires the inhalation dose for certain population groups.
IIwever, the concentration factor would not be this high for the entire ,

!

population exposed, thus a weighted average factor is computed taking
into account differences in thyroid weight, breathing rate and arounts of
milk consuned by age groups as follows:

(1) For the 1-10 year old age group the factor of 700 is used.
About 20% of the population is estimted to be in this age
group.

(2) For ages of 10 years and above a factor of 150 is estimted
,

assuming that:
,

(A) on the average about half as nuch milk is consumed per
person;

(B) the thyroid weight is 7.5 times greater; and
;

,

O
5.2-7 i
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Tab 1e 5.2-4

for Inhalation DoseWork Sheet

j

F

(A) (BRh (f )f c|- c
BR

Dose Breathing kConversion _ rem XRate sec.
(Factor I-131) 3 yr.

(m /sec) _A
(rem /C1)

(Curies / Year)Isotope 343

1.4e x 1o+e
2.32 x 10-4

T-131 1.o
~

"

'

O

O

5.2-8
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(C) the breathing rate is 3.3 times higher than i

for the 1-10 year old group.

(3) The resulting population group weighted average
concentration factor is:

(0.2 x 700) + (0.8 x 150) = 260.

The thyroid dose to the average population group from ingestion
of iodine-131 is computed by multiplying the inhalation dose
by the concentration factor as follows:

IG ( I) (fem)D *

where: DIG Thyroid dose due to ingestion af iodine=

1 Whole body equivalent dose due toD =

inhalation of I-131 (rem /yr)

Concentration factor in cow-milkf =
em

pathway.

5.2.1.5 Computation of Total Population Exposure

The annual population dose (man-rem /yr) due to gaseous effluent
was estimated for each annular sector by multiplying the ex-
posure at the center of the sector by the population in the
sector for the year 1997. This is done for each of the four
types of exposure considered, i.e., whole body gamma, surface
body beta, inhalation and ingestion. Then the total annual
population dose for each type of exposure out to a radius of
50 miles is calculated by summing such doses for all annular
sectors using the following relationship:

s d

g DTD

= { 1 ]=1
P ,3i,3i,3 i

1=

where: i Subscript for direction sector=

Subscript for annulus (populationj =

ring) |
|

|

5.2-9 )
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TD ,3 Annual total population dose for=
i

the particular type of exposure (man-
rem /yr)

Number of direction sectors (16)s =

Number of annuli (10)d =

Gamma, beta, inhalation or ingestionD. .= =

'3 dose (rem /yr)

P ,3 Population estimate for the year=
i

- 1997 for each direction and annular
section.

The results of these calculations are summarized in column (1)
of Table 5.2-5.

5.2.1.6 Computation of Maximum Off-Site Exposure

The maximum off-site exposures to an individual'due to routine

2() gaseous effluent releases are computed using the methods de-
scribed in Paragraph 5.2.1.4 above and the maximum average
ground level cogcentrations at the site boundary. A value of

3X/Q = 2.0 x 10 sec/m is used which corresponds to the high-
est estimated average value at any site boundary.

The maximum whole body gamma dose from Table 5.2-2 and equation
(a)is computed as follows:

D - max IX!O) ave (F"
v wb *

The maximum surface body beta dose from Table 5.2-3 and equa-
tion (b) is computed as follows:

(X/Q) ave (Fbe).D =
bmax

The maximum inhalation dose from Table 5.2-4 and equation (c)
is as follows:

(X/Q) (F7).D =
7

L

5.2-10
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Type of Exposure

!

Fran Gaseous Effluents:

Whole Body Gamm

Surface Body Beta

Inhalation *

Ingestion of Milk *

From Liquid Effluents:

Drinking Water **

Ingestion of Fish
frun the Riw.r

Ingestion of oyster
and Clam Meat

Ingestion of Shring ,

and Crab

l
* Dosegivenisf%
** 'Ihese doses are

i

l

|
|

I

=~

<
. .
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Table 5.2-5

Pesults of Annual Exposure Calculations

(1) (2) (3)
Annual Total Annual Average Annual Maximum

Population Exposure Exposure Per Capita Individual Exposure
(Man-rum /yr) (reWyr) (revyr)

-316.6 2.2 x 10-5 4.3 x 10

13.6 1.8 x 10-5 3.6 x 10-3
-6 -42.6 3.4 x 10 6.8 x 10 g
-4673.4 8.9 x 10 1.17 x 10- APERTURE

CARD
13.2 x 10 4.6 x 10- 6.8 x 10-4 A,r3 9 g ,g . ,g

h9eltur.] Car;j
-1 -7 ~

2.8 x 10 3.8 x 10 7.7 x 10

-16.7 x 10 8.9 x 10-7 5.5 x 10-5

2.6 x 10-1 3.4 x 10 5.4 x 10
'

-5

e the thyroid gland.

Cor a specific population group living outside the 50-mile radius (see Section 5.2.2.3.2) .

5.2-11
I
|
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For an individual to receive these doses, he would have to
remain, for the whole year, at the point of highest exposure on
the site boundary. The realistic maximum exposure would be
much lower.

The maximum exposure due to ingestion of milk is estimated
assuming that the milk producing cows are located at the
nearest dairy, 6 miles from the VNP site. The agnual average-8
X/Q at the site location is about 5 x 10 sec/m . A factor
of 700 for concentration in the cow-milk pathway is used; no
account is taken for reduction of dose due to pooling of milk.
The maximum dose from above and Paragraph 5.2.1.4.3 is computed:

x 00.D IG max " I max

Results of these computations are given in column (3) of Table
5.2-5.

5.2.1.7 Computation of Average Population Exposure

Estimates of the average annual population exposure are made() by dividing the total population exposure due to the given type
exposure from column (1) of Table 5.2-5 by the total population
within the 50 -mile radius (756,000 people). Results are given
in column (2) of Table 5.2-5.

5.2.2 ESTIMATES OF EXPOSURE DUE TO LIQUID RELEASE

5.2.2.1 Source of Radioactive Liquid Effluents

The liquid portion of the rad-waste system will be designed to
maintain liquid releases to a level as low as practicable.
The annual quantities of radioactive materials which are esti-
mated to be released from all four units under the design
basis conditions are listed in column (2) of Table 5.2-6.

5.2.2.2 Dilution in the Savannah River i

!Average concentrations of each isotope downstream of the plant
are estimated for the Savannah River. The average Savannah

:

1

I

5.2-12
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'(1) (2) (3) (4) (5) (6)

Three Days

F F
Quantity ** Concentration in cf cm

Released Savannah River MPC Concentration Concentration Cc

Isotope Annually and Estuary for Isotope Factor For Factor for I
(pCi) (pCi/cc) (pC1/cc) Fish Flesh Molluscs C

Cr-51 1.48(+3) 1.63(-13) 2.00(-3) 2.00(+2) 1.00(+3)
Mn-54 1.04(+3) 1.15(-13) 1.00(-4) 5.00(+1) 5.00(+4) P

Mn-56 3.60(+2) 3.97(-14) 1.00(-4) - -

Fe-55 1.52(+3) 1.6S(-13) 2.00(-3) 1.00(+1) 2.00(+3)
Fe-59 5.84(+3) 6.44(-13) 6.00(-5) 1.00(+1) 2.00(+4)
Co-58 4.8S(+4) 5.38(-12) 1.00(-4) 1.00(+2) 3.00(+2)
Co-60 1.80(+3) 1.99(-13) 3.00(-5) 1.00(+2) 3.00(+2)
Br-84 1.20(+2) 1.32(-14 * - -

Rb-88 5.32(+3) 5.87(-13) 3.00(-6) - -

Rb-89 1.20(+2) 1.32(-14) 3.00(-6) - -

Sr-59 6.96(+3) 7.6S(-13) 3.00(-6) 5.00 1.00 (
Sr-90 3.20(+2) 3.53(-14) 3.00(-7) 5.00 1.00 F

Sr-91 8.00(+1) 8.83(-15) 5.00(-5) - -

Sr-92 4.00(+1) 4.41(-15) 6.00(-5) - -

Y-90 4.00(+1) 4.41(-15) 2.00(-5) - -

Y-91 1.15(+4) 1.27(-12) 2.00(-5) 1.00(+2) 1.00(+1) 1
Y-92 4.00(+1) 4.41(-15) 6.00(-5) - -

Nb-95 1.80(+3) 1.99(-13) 1.00(-4) 3.00(+2) 2.00(+2) }
Zr-95 1.36(+3) 1.50(-13) 6.00(-5) 5.00(+2) 1.00(+2) 1

Mo-99 1.64(+6) 1.81(-10) 4.00(-5) - -

I-131 2.00(+6) 2.21(-10) 3.00(-7) 1.00(+2) 1.00(+2) 1

1-132 9.84(+3) 1.09(-12) 8.00(-6) 3.00 (+1) -

1-133 3.90(+5) 4.30(-11) 1.00(-6) - -

I-134 2.44(+3) 2.69(-13) 2.00(-5) - -

I-135 6.68(+4) 7.37(-12) 4.00(-6) - -
|

Te-132 9.24(+4) 1.02(-11) 2.00(-5) 1.00(+1) 1.00(+2) %
Te-134 1.20(+2) 1.32(-14) * - - |

Cs-134 5.88(+5) 6.49(-11) 9.00(-6) 5.00(+2) 1.00(+1) f
Cs-136 1.56(+5) 2.05(-11) 6.00(-5) 5.00(+2) 1.00(+1) 2
Cs-137 2.92(+6) 3.22(-10) 2.00(-5) 5.00(+2) 1.00(+1) $
Cs-138 2.52(+3) 2.7S(-13) 3.00(-6) - -

Ba-140 4.76(+3) 5.25(-13) 3.00(-5) 5.00 3.00 3

La-140 2.40(+2) 2.65(-14) 2.00(-5) - -

Cc-141 1.12(+3) 1.24(-13) 9.00(-5) 1.00(+2) 1.00(+2) 1

11 - 3 2.70(+9) 2.9S(-07) 3.00(-3) 1.00 1.00 1

1. No value given in 10CFR20.
** Releases for all four units.(

*** Concentrations in the estuary are assumed to be a factor of 3 lower than in the river.

(Shown in column 3) -

r

**w <w 3
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Table 5.2-6

Ouantity of Finfish, Molluscs and Oysters Taken From the River System

(7) (3) (9) (10) (11)

Individual Dose
F Individual Dose Dae to Ingestion of Individual Dose *** Individual Dose ***

CC Duc to Drinking 0.05 g=/ day of Due to Ingestion of Due to ingestion of
ncentration 2200 cc of River Fish Fl<.sh From 0.164 gm/ day of 0.062 gm/ day of
actor f or kater Per Day Savannah Rive r Oyster & Clam Meat Shrimp & Crab
rustacea (rm/yr) (rem /yr) ( rem /y r) (rem /yr) |

00(+3) 4.05(-11) 1.66(-13) 1.0(-12) 3.70(-13)0

00(+4) 5.74(-10) 6.52(-13) 6.90(-10) 5.20 (-11) 10

- 1.99(-10) - - -

00(+3) 4.19(-11) 9.53(-15) 2.03(-12) 1.52(-12) !0

00(+3) 5.37(-09) 1.22(-12) 2.60(-09) 1.95(-10)0

000(+4) 2.69(-08) 6.12(-11) 1.95(-10) 2.44(-09)
00(+4) 3.31(-09) 7.52(-12) 2.40(-11) 3.01(-10)0

- - - - -

- 9.7d(-06) - - -

- 2.21(-09) - - -

00 1.25(-07) 1.45(-11) 3.10(-12) 1.15(-12)0

00 5.89(-05) 6.69(-12) 1.42(-12) 5.36(-13)0

- 8.83(-11) -
~

-

- 3.65(-11) - - -

- 1.10(-10) - - -

000(+2) 3.17(-05) 7.21(-11) 7.70(-12) 2.88(-11)
0 3.bb(-11) - - -

g00(+2) 9.93(-10) 6.77(-12) 4.80(-12) 1.80(-12)
;o00(+2) 1.25(-09) 1.42(-11) 3.03(-12) 1.13(-12)

- 2.26(-06) - - -

h00(+2) 3.55(-04) 2.50(-07) 8.93(-07) 3.33(-07) E 3
- 6.79(-08) - - - E
- 2.15(-05) - - -

- 6.73(-09) - - -

| 9.21(-07) - - --

b00(+1) 2.55(-07) 5.79(-11) 6.16(-10) 3.32(-11)
, - - - - -

100(+1) 3.60(-06) 4.10(-08) 8.73(-10) 1.64(-09)9

h00(+1) 1.71(-07) 1.94(-09) 4.13(-11) 7.76(-11)
h00(+1) S.06(-06) 9.15(-05) 1.95(-09) 3.66(-09)

4.63(-08) - - -1 -
,

600 8.75(-09) 9.95(-13) 6.36(-13) 2.38(-13)
- 6.62(-10) - - -

,00(+2) 6.87(-10) 1.56(-12) 1.66(-12) 6.23(-13)
400 4.07(-05) 1.13(-09) 1.20(-09) 4.50(-10)

-7 -74.55 x 10-0 3.84 x 10 8.95x10-7 3.40x10

ANSTFC 9406100000- 17APERT 0 Pit,c-
. -.

5.2-13'
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V River flow is 10,150 cfs near the site. Average concentra-
tions in the river are determined by dividing the annual re-
lease of each isotope by the annual river flow. The resulting
river concentrations are shown in column (3) of Table 5.2-6.
Concentrations in the estuary are assumed to be a factor of
three lower than in the river, due to dilution from the ocean.

5.2.2.3 Pathways Considered

Significant pathways whereby radioisotopes released to the
river could reach man have been investigated. There is no
known use of the Savannah River for human drinking for a
distance of about 103 river miles downstream of the plant. At
approximately this distance, Jasper and Beaufort counties
take about 7.5 mgd of river water for public use. Although
this is not within the population group studied in this re-
port, drinking water doses are nevertheless computed for this
group, as discussed below. There is essentially no use of
river water for irrigation of farm land downstream of the
plant. The most significant pathway identified was through
ingestion of fish taken from the river and through ingestion

~T of seafood taken from the river estuary as the river enters(d the Atlantic.

5.2.2.3.1 Population Exposed Due to Drinking River Water

Jasper and Beaufort counties in South Carolina, (which lie
outside the 50-mile radius being considered in the report) with-
draw water from the Savannah River. The 1997 population of
these two counties is estimated to be about 70,000.

5.2.2.3.2 Population Exposed through Eating Fish, Shrimp,
Crabs, Oysters and Clams from the River and
Estuary

The population group of interest for this study is that within
a 50-mile radius of the VNP. There are projected to be about
756,000 people in this area in the year 1997. It is assumed
that the amount of fish and seafood consumed in this popula-
tion group is distributed equally.

I

5.2-14
1/15/73 <
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I5.2.2.4 Capilation of Doses to Individuals '

i

Four significant pathways to man of radionuclides in liquid effluent
,

have been identified in the river system. These include drinking water,
.

,

the ingestion of fish, the ingestion of oyster and clam reat (nolluses), ;
1

and the ingestion of shrimp and crab (crustaceans) . The average annual !

anounts of each group estimated to be taken from the river system and
iestuary are given in Table 5.2-7.
|
|Iguatic organisms concentrate certain elenents khich exist in the

water and in the food they eat (generally living near or in the water).
Therefore, the fish or seafood consurred may have a higher concentration
of certain radioactive isotopes than is present in the water. To ;

i account for this, estimates are made of concentration factors for fish cnd !'
for each type of seafood as shown in columns (5), (6), and (7) of Table
5.2-6. These are based on preliminary studies made on fresh water fish,

i
For nolluscs and crustaceans which live in marine environnents, the
factors reported by Freke(3) were used.

{
,

,

A stuvey is now underway for the Savannah River system to detennine the
{extent to which organisms in the river concentrate elenents of interest.
i

hMn these studies are conplete, they will provide information specific t

the Savannah River system. Isotopes wit" half-lives less than three i
'

uays were not considered since it is judged at they would have
decayed to insignificant levels by the tine tney were ingested by humans.

For internal exposure due to ingestion of water and aquatic organisms, !

reference doses (equivalent to whole body doses) are calculated asstuning
that consumption of 2.2 liters per day of water containing any one |isotope, in a concentration equal to PMPC (B) would result in an arnual

|wreference dose of 0.5 run. ;

Values of PMPC for iodine isotopes, the only significant contributors !w
to thyroid dose, would result in an annual dosgpf 1.5 rem to thethyroid of an infant consuming 1.0 liters / day. > The annual dose to the
thyroid of an adult consuming 1.0 liters per day at a concentration equal i

,

to P M , for any one iodine isotope would be 0.15 rem because the adult f

thyroid is ten tires heavier than the infant thyroid. 'Ibe annual dose '

to the thyroid of an infant consu: ring quantities of water and aquatic
organisms specified herein may be obtained by multiplying the reference
doses listed in Table 5.2-5, p. 5.2-11, by 2.2/1 x 1.5/0.5, or by
approxinately six. However, it must be realized that the specified '

consunption rates are certainly not applicable to infants. Infants are ;

!

i

!
t

i

|

r

O |
t

5.2-15 ;
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Table 5.2-7

Estimated Anntal Quantity of Fish and Shellfish

Taken From the River System and Estuary

i

Category Quantity *

Fish f rom Savannah River 200,000 lbs.

Oysters & Clams (Mollusk) 500,000 lbs. (meat)

Shrimp & Crab (Crustacea) 150,000 lbs.

'

!

*These estimates are based on creel census reports and commerical catch
data from similar areas. Ac present, taking certain types of fish, oys-
tert and other seafood from the river and estuary is illegal or limited.

|
|

|

I
i

|

|

)

!

O |

|
i
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i

O not likely to consurre any aquatic organisms and water consumption would
probably not exceed 1 liter / day. In this case the annual dose to the

1thyroid of an infant would exceed the reference dose from water ;
ingestion by a factor approxinntely equal to three. The annual dose |

to the thyroid of an adult consuming daily quantities of water and
organisms specified herein nay be obtained by multiplying the reference

s

doses listed in Tables 5.2-5 and 5.2-6 by a factor of 2.2 x 0.15, |
1 0.5

or approxicately 0.6. >

Values of PMPQ for Sr-89 and Sr-90, probably the only significant
.

|contributors to bone dose, result in an annual bone dose of 1.5.
?

rem assuming consunption of 2.2 liters / day of water containing either |isotope at PMPC . (9y The annual bone dose nay be obtained by multiplying i
1

reference doses listed-in Tables 5.2-5 and 5.2-6 by a factor of 1.5/0.5, '

or three. k

!

PMPC values for other organs result in annual doses limit of 1.5 remw
for other organs. Therefore, annual doses to other organs will exceed

1

the calculated reference doses listed in Table 5.2-5 and 5.2-6 by a '

factor not exceeding 1.5/0.5=3. i

!

5.2.2.4.1 Dose Due to Drinking Water
,

It is assumtx1 that each person drinks 2200 cc of river water per day
and that no further dilution occurs after leaving the plant area.

,

'Ihc annual dose is ccuputed as follcws: !

N
.

(C)i (0.5) |Dg =g
MPCi ;

where: Dgg Dose due to drinking water (reny'yr)=

i

C
i Average concentration of isotopo in=

;

water (Ci/cc)
>

f

f

|
t

!

!

!

i

i

O :

;

!

* ~
1/10/73
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i Isotope=

Number of isotopes |N =

Dose (rem) due to drinking 2,200 :0.5 =

cc/ day of water at MPC concentration {
!

f
Maximum permissible concentration ofMPC =

isotope in water ( Ci/cc)
,

!

Doses due to drinking water are given in column (8) of Table
5.2-6. -

5.2.2.4.2 Dose Due to Ingestion of Fish

From Table 5.2-6, for the purposes of calculation, the amount
of fish caught in the river is estimated to be 200,000 lbs. ;

per year. It is assumed that the edible portion of this fish
is one-third of the total weight and that one-half this amount ;

is consumed by the population group of interest (756,000 people !

within the 50-mile radius). Each exposed person would, there- |
/ fore. consume on the average 0.05 gram of fish flesh per day.

To compute doses through fish ingestion the following relation- i

ships are used:

N
I (C) , (Fcf) i(W) (0. 5) >

D = 1f
i=1 (2200) (MPC);

where: D =
f Dose due to ingestion of fish (rem /yr)

|

Isotope |i =

|
,

Number of isotopes {N =

|

Concentration in water haCi/cc)C. =
1

cf. Concentration factor in fish fleshF =

1 of ith ,

isotope i

|

|
Weight of fish flesh consumed per ;W =

day (grams) i

()
|

!

!

l5.2-18 !

1/10/73
1
;

._ . - . - . _ - _ . _ _ _ . _ _ _ . . . - . - . . _ . . . . - . - . .



.- - -

,I
r

i

VNP-ER

Dose due to drinking 2200 cc/ day0.5 =

of water at MPC concentration I

e

Average amount of water ingested !2200 =

per day (cc/ day)
;

i

Maximum permissible concentrationMPC. = '

1
of isotope in water (uCi/cc) j

fDoses due to ingestion of fish are given in column (9) of
Table 5.2-6. ;

5.2.2.4.3 Dose Due to Ingestion of Molluscs -

At present oyster and clam harvesting is limited in the estu-
ary; however, in the future this could become an important
pathway. Therefore, dose estimates are made using the follow-
ing assumptions.

From Table 5.2-7, the amount of oysters and clams (mglluscs)
estimated to be taken from the bay is about 5.0 x 10 lbs. .

(meat) per year . It is assumed -that most of this meat would be |
\ exported and only 20% consumed by the 756,000 people within ;

the 50-mile radius. Each person would, therefore, consume on '

the average about 0.164 gm/ day of oyster and/or clam meat.

Doses due to ingestion of oysters and clams are computed using
|

the equation of Paragraph 5.2.2.4.2 and are shcan in column ;
(10) of Table 5.2-6.

5.2.2.4.4 Dose Due to Ingestion of Crustaceans

From Table 5.2-7, the amount of shrimp and crab (crustaceans)
taken from the bay is estimated to be about 150,000 lbs. >

per year. It is assumed that about 25% of this amount is
consumed by the 756,000 people withi.m the 50-taile radius. i

Each person would. therefore, consume on the average about 't

0.062 gram of shrimp and crab from the estuary per day. |

Doses due to ingestion of shrimp and crab are computed using !
the equation of Paragraph 5.2.2.4.2. and are shown in column' |
(11) of Table 5.2-6.

t

O.

i
.

'

5.2-19
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'( ) 5.2.2.5 Computation of Total Population Exposure'through |

Ingestion !

i

The total population dose (man-rem /yr) to groups exposed by
ingestion of fish and seafood is obtained by multiplying the
individual doses for drinking water and ingestion of each type
of food given at the bottom of columns (8), (9), (10) and (11) !

in Table 5.2-6 by the population so exposed as follows: [
i

f f f |
PD D xP=

:

Total population exposure due to Iwhere: PD =
f

eating fish and seafood (man-rem /yr) |
!

Average individual dose due to iD =

eating fish and seafood (rem /yr)
!

Population that eats fish andP =

f seafood from the river system.
!

Results of these calculations are shown in column (1) of Table j
'. 5.2-5. !

!
!

5.2.2.6 Computatipn of Maximum Individual Exposure j
i

The maximum exposed individual due to drinking river water |

is estimated assuming that he drinks one and one-half the ;

average human consumption of water per day or 3300 cc. Thus, .

the value in column (8) of Table 5.2-6 is multiplied by a
,

factor of one and one-half. i

!The maximura exposured individual through ingestion of fish ;

is assumed to be a person who eats 100 grams per day of fish |
caught from the Savannah River. This is about four times the i
average per capita consumption of fish in the United States.

!jIt is further assumed that the individual eats an additional
| 10 grams of oysters or clams and 10 grams of shrimp or crab

,

per day taken .from the estuaries. The maximum individual !

exposure due to ingestion of fish flesh is obtained by i

multiplying the value at the bottom of column (9) of Table !

5.2-6 by 100/0.05 or the ratio of assumed maximum to average ;

consumption (grams) ' of fish per day. j
i

i

i
i

5.2-20
1/10/73 !
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O
The maximum individual exposure due to'molluse ingestion is
computed by multiplying the value at the bottom of column
(10) of Table 5.2-6 by (10/0.164) or the maximum to average
consumption.

The maximum individual exposure due to ingestion of crustacea
is computed using column (11) of Table 5.2-6 in the same
manner as for molluscs, using the ratio 10/0.062 to represent
the maximum to average consumption.

The results of the above computations are given in column
(3) of Table 5.2-5.

5.2.2.7 Computation of Average Population Exposure

The average annual exposure of the.popul.ation within a
50-mile radius due to ingestion of fish and seafood is
estimated by dividing the total population exposure from
column (1) of Table 5.2-5 by the total population within
this radius (756,000 people). The results are shown in
column (2) of Table 5.2-5.

O
5.2.3 EFFECTS OF OPERATION OF VNP

5.2.3.1 Comparison of Average Exposure with Natural Backgrotmd

The natural background radiation exposure for the station
area is estimated to be about 0.125 rem /yr.I4) If this
exposure is compared to the average per-capita exposure due
to plant operation from column (2) of Table 5.2-5, it is
seen that plant operations would increase the exposure due
to natural radiation by only a small fraction.

5.2.3.2 Comparison of Total Population Exposure with Natural
Background

The total population exposure due to natural background is
obtained by multiplying the average individual exposure due
to natural background (0.125 rem /yr) by the total population
in the 50-mile radius. The resulting exposure is 94,500 man-
rem /yr. Comparison of this exposure with the exposure from
operation of the unit given in column (1) of Table 5.2-5
shows that the plant would increase the total population ex-,

~. posure by an insignificant amount.

5.2-21
1/10/73
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O 3.2.3.3 ccmparison of Maxirium Individual Exposure with Applicable
Regulations

The Federal Regulations concerning liJnits of exposure of individuals are '

set forth in 10TR20. The limit for "non-occupational" whole body exposure
is presently set at 0.5 re Wyr. The maximum ccraputed exposure to an
individual shown in column (3) of Table 5.2-5 is belcw this limit.

;

!
5.2.4 DOSES TO PERSONS ENGAGING IN RIVER ACTIVITIES i

!

Ibses were calculated for swimrers, boaters, and persons engaging in [river bank activities such as picnicking, fishing, etc. Population !
doses were not calculated because only a few people are involved in l

these activities.
,

5.2.4.1 Skin Dose frca Swinning ''

Column 4 of Table 5.2-8 gives the water innersion skin dose rate for
each isotope in liquid effluent after full dilution by the Savannah
River. Dose conversion factors were obtained frun WASH-1209. (10) The
skin dose conversion factor for Na-24 was used for isotopes not listed '

in WSH-1209. Examination of decay schenes for these isotopes indicates
that skin dose conversion factors for these isotopes would not exceed
the factor for Na-24. The total water innersion skin dose rate is
1.4 x 10-9 reWhr. Assuming 1% occupcy (88 hours per year), the
annual skin dose would be 1.2 x 10 ' reWyr. for a swinner. t

5.2.4.2 Whole Body Dose frcrn Swinning

Column 6 of Table 5.2-8 gives the water immersion whole body dose rate
for each isotope in liquid effluent after a:xnplete dilution in the !

Savannah River. Dose conversion factors were obtained frcrn WASH-1209. (10)
The whole body dose conversion factor for Na-24 was used for isotopes
not listed in NASH-1209. Examination of decay schemes for these isotopes ;

indicates that wtole body dose conversion factors for these isotopes will

,

,

!

!

,

C
,
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TABIE 5.2-8
(Page 1 of 2)

| IGTER IITERSIGi DWE FATES
i -

(1) (2) (3) (4) (5) (6)
| ISOIOPE CW VATER Ilf ERSION IGTER IlfERSION HATER I?fIPSION WATER IItERSION
! RIVER SKIN DOSE SKIN DOSE h1IOIE BODY DOSE h1ICIE BODY

COtX' FICIOR FATE FACIOR DCSE RATE
(pci/cc) (nra/hr/pci/cc) (renvhr) (rar/hr/pci/cc) (rcrivhr);

'
Cr-51 1. 6 (-13) 6. 4 (-2) 1.0 (-14) 5. 2 (-2) 8. 3 (-15)
Mn-54 1.1(-13) 1. 8 (0) 2. 0 (-13) 1. 5 (0) 1.6(-13)' Mn-56 3.9 (-14) 9.3 (0) * 3. 6 (-13) 7.9 (0) * 3.1(-13)
Fe-55 1.7 (-13) 3. 6 (-4) 6.1(-17) 6. 4 (-5) 1.1(-17)
Fe-51 6. 4 (-13) 2.6 (0) 1. 7 (-12) 2. 2 (0) 1. 4 (-12)
Ccy-58 5. 4 (-12) 2.3 (0) 1. 2 (-11) 1.8(0) 9.9 (-12)

i Co-60 2.0 (-13) 5. 4 (0) 1.1 (-12) 4. 6 (0) 9.2 (-13)
{ Bi-84 1. 3 (-14) 9. 3 (0) * 1. 2 (-13) 7.9 (0) * 1. 0 (-13)m

Pb-88 5. 8 (-13) 9.3(0)* 5. 4 (-12) 7.9 (0) * 4. 6 (-12)
*

w,

4 Ib-81 1. 3 (-14) 9. 3 (0) * 1.2 (-13) 7.9 (0) * 1. 0 (-13);

"; Sr-89 7. 7 (-13) 5. 4 (-1) 4. 2 (-13) 4. 6 (-3) 3. 5 (-15)
4 Sr-90 3. 5 (-14) 1. 5 (-1) 5. 2 (-15) 5. 4 (-4) 1.9 (-17)
i Sr-91 8. 8 (-15) 9.3(0)* 8. 3 (-14) 7. 9 (0) * 7. 0 (-14)

Sr-92 4. 4 (-15) 9. 3 (0) * 4.1(-14) 7.9 (0) * 3. 5 (-14),

Y-90 4. 4 (-15) 9. 6 (-1) 4. 2 (-15) 1. 3 (-2) 5. 8 (-17)
j Y-91 1. 3 (-12) 9. 3 (0) * 1.2 (-11) 7. 9 (0) * 1. 0 (-11)
] Y-92 4. 4 (-15) 9.3 (0) * 4.l (-14) 7.9 (0) * 3.5 (-14)
! Ib-95 2. 5 (-13) 1. 6 (0) 3. 2 (-13) 1. 4 (0) 2. 8 (-13)
4 Zr-95 1. 5 (-13) 1. 8 (0) 2. 7 (-13) 1. 4 (0) 2. l(-13)

! G
| b
;
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TJd3LE 5.2-8
(Page 2 of 2)

WATER IME"SIGJ DCGE FATES

(1) (2) (3) (4) (5) (6)
.

ISOIOPE Cw h71TER DTEBSION 1ATER IbtEPSIGI b'ATER DBERSIG4 WATF,R IfPEPSIOJ'
RIVER SKIN DOSE SKIN DOSE h' HOLE BODY DOSE hEOLE BODY
COC FICIOR PATE FACIOR DOSE FATE,

i (pci/cc) (rem /hr/pci/cc) (rm/hr) (ran/hr/pci/cc) (ren/nr)
!

Pb-99 1. 8 (-10) 9.1(-1) 1.6(-10) 4. 7 (-1) 8. 4 (-11)
I-131 2. 2 (-10) 9. 5 (-1) 2. l(-10) 6. 8 (-1) 1. 5 (-10)
I-132 1. l(-12) 5. 5 (0) 6. 0 (-12) 4. 4 (0) 4. 8 (-12)
I-133 4. 3 (-11) 1. 5 (0) 6. 4 (-11) 9. 6 (-1) 4.1(-11)
I-134 2. 7 (-13) 9.6 (0) * 2. 6 (-12) 7.9 (0) * 2. l(-12)
I-135 7. 4 (-12) 4.0 (0) 3. 0 (-11) 3. 3 (0) 2. 4 (-11)* 'It-132 1. 0 (-11) 4. 8 (-1) 4. 8 (-12) 4. 0 (-1) 4.0 (-12).

Y Te-134 1. 3 (-14) 9. 6 (0) * 1. 2 (-13) 7.9 (0) * 1.0 (-13)
% Cs-134 6. 5 (-11) 3. 5 (0) 2. 3 (-10) 2. 9 (0) 1.9 (-10)

Cs-136 2. l (-11) 9. 6 (0) * 2. 0 (-10) 7. 9 (0) * 1.7 (-10)
Cs-137 3. 2 (-10) 1.4 (0) 4. 5 (-10) 1.0 (0) 3. 2 (-10)
Cs-138 2. 8 (-13) 9. 6 (0) * 2. 7 (-12) 7. 9 (0) * 2.2 (-12)
Ba-140 5. 3 (-13) 7. 6 (-1) 4.0 (-13) 4. 6 (-1) 2. 5 (-13)
La-140 2.7 (-14) 5. 3 (0) 1. 4 (-13) 4.1(0) 1.1(-13)

141 1 2. 4 (-1) 2.9 (-14) 1. 3 (1) 1.6 (-14)

!

! [ = 1.4 (-9) { = 1.0 (-9)
::'

h * Isotopes marked with asterisk use dose factor for Na-24

*

!

1
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notexceedthevalueofthefactogforNa-24. The total water intersion
'

whole body dose rate is 1.0 x 10- reWhr. Assunung 1% occupancy (88
hours per year), the annual whole body dose would be 8.8 x 10-8 re W yr.

.

for a swimrer.
|

5.2.4.3 Whole Body Ganma Dose fram Shoreline Activities .j
t

Areal sedinent deposition (uCi/m of Cs 4 and Cs-137) is calculated in [2

IPagraraph 5.2.6.5. A recent AEC Peport gives constants relating areal j
;deposition of a nuclide and whole body dose rate at 1 neter above the

deposit. The constants include a correction factor of 0.5 to account for j
dose rate reductim due to surface roughness. 'Ihis analysis uses the ;

value for Cs-137 since approximately 83 percent of _tge total Cs-134 and
2Cs-137 is Cs-137. The value for Cs-137 is 4.1 x 10 re Whr /u Ci/m , |

For a river bank occupation tine of 500 hours per year and an areal deposition
2of 5.7 x 10-2 uCi/m , the whole body dose from river bank activity is

,

5 x 102 x 4.1 x 10-6 x 5.7 x 10-2 reWyr. ;WBDRiverbank =

1.2 x 10-4 rcWyr. f=

!

5.2.4.4 Whole Body Gamma Dose from Boating j

O rae emeea1 no1e boa ee=== aose et the serrece or the river te exeectea 1r
to be approxinntcly half the dose for the swinner, or 4.4 x 10-8 reWyr.,

,

assuming 1% occupancy. A person working fulltine (2000 hr/yr) on the
river (none are know) would receive 1.0 x 10-6 redyr. A person living !
on the river would receive about 4.4 x 10-6 reW yr. (none are known). !

This evaluation assumes no shielding effect from boat hulls or other j

structural materials. i

i

i

5.2.5 EXPOSURE TO ORGAhiISMS DIHER 'IEAN MAN i
!
'Releases of low-level radioactive liquid wastes to the Savannah River

will result in exposure of aquatic organisms to radiation. These
organisms will receive both an external radiation dose from living in |
the water and an internal radiation dose from radionuclides ingested in j

their food. Paleases of radioactive gaseous wastes similarly will !
iresult in exposure of terrestrial organisms to both an internal and

external radiation. Estinntes of the doses to aquatic and terrestrial ;

organisms at VNP have been made in this subsection. !

!
!
,

h

f

h

f

O +

,
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O Annual internal doses were calculated for fish and plants exposed to
VNP liquid effluents diluted by the Savannah River. The annual dose
to a typical local waterfwl which wou3d feed on plants grwing in the ,

river was also calculated. The dose to migratory fwl would be less ;

than that to local waterfwl. The results are:

Organism Annual Internal Dose Annual External Dose
1

Aquatic Plant 2.2x10 rad /yr 8.8x10 rad /yr |
River Fish 2.4x10'" rad /yr 8.8x10~ rad /yr !

local Waterfowl 7.4x10~ rad /yr 4.3x10~ rad /yr
!

Annual external doses for plants and fish can be estimated as 100 times
the annual whole body dose received by a person swinning 1% of the time. ;
Tnis value, calculated elsewhere, is 8.8x10-8 rpm /yr. The corresponding
annual dose to fish and plants would be 8.8x10-0 rad /yr.

1

The annual external dose for waterfcwl can be estirated as one-half
the annual dose for fish and plants plus the annual cloud dose
received by a erson. The external dose rate for waterfwl would not
exceed 4.3x10- rad /yr.

'

The doses calculated above are belm those expected to irpair the health
of the organisms. Two recently published reviews support this conclusion. (6, 7)

The technique for calculating internal dose rates to the organisms is
,

described belm. |
:

5.2.5.1 Calculation of Internal Dose Rates to Organisms Other than ;

Man
General Expression for Ibse Rate to an Organism ,

For one isotope: +

(Edosel =KC org eff ;Eorg

d dose rate (rad /yr) fran radioactive material distributed
(R oselorg =amgeneously throughout the mass of the organisnh

;

C = concentration of an isotope in the organism (uCi/g)org

eff = effective energy absorbed in the organism per disintegrationE *

(Mev/ dis) -

,

K = constant of proportionality translating fran uCi Mev
g dis

to rad /yr

6 dis x 1.6 x10 6 erg x5.3x105 minK = lx10-2 rad-g x 2.2x10
"'' ~ ~"'' "" ''

O
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j

rad /yr per uCi-MevK =1.87x104
g-dis

'

So,
4dose org = 1.87x10 C E rad(R l org eff (1) i

yr
,

;

5.2.5.2 Dose Rate to Aquatic Organisms from a Single Isotope ;

i

isotope in water C , at equilibrb. proportional to concentration of
For organisms living in water C isg

The constant of proportionality isw
(Foonc)org, the concentration factor. Equation (1) is rewritten:

.

(2) f1.87x104 Q (Fwnc)org E(R l =
effdose og

where C = concentration of isotope in water (uCi)p
cc [

(Fconc)org = equilibrium ratio of concentration of isotope in -

organism to concentration of isotope in water (cc/g) ,

and other terms remain as previously defined. Eeff depends upon the size
of the organism. These evaluations assume a 1,000 gram organism (either

*

forplant or animal) with an effective radiup pf 10 cm. Values of Egff
the human lung were obtained frcm ICRP 2g2/to represent Eeff in Ule
organisms. For those isotopes not treated in ICRP 2, the decay schane

c was examined to estimate a value for Eeff Since these isotopes are
t usually present in lw concentration and have very short half-lives,

precise calculations of Eeff were not made. A conservative value, such
as the value of the maximum beta energy,.was selected. It should be
noted at this point that doses to organisms smaller than the organism
evaluated herein will be smaller than doses calculated above, because !

Eeff will be smaller for smaller organisms. It is unlikely, hwever,
tflat doses to larger organisms will be significantly greater than
doses calculated above. -

,

f

5.2.5.3 Dose Rate to Waterfwl frcrn a Single Isotope

The equilibrium concentration of an isotope in waterfwl which eats
aquatic vegetation is

x (F ) waterfwl (3)Cwaterfwl = Cplant x Roons y

fqff Morg
where,

c n entration of an isotope in aquatic vegetation (uCi/g) IC =
plant

plant wnstraption rate (taken as 0.1 the body mass of theRcons =

waterfwl, or 100 g/ day in this evaluation) (g/ day)
,

(F ) waterfwl = fraction of ingested nuclide retained in the bodyu s

of the waterfwl. Values are obtained frcan
O Table 5.2-9

5.2-27
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Table 5.2-9

Uptake of Elanents by Waterfcwl
)
i

.i
* '

Element (F )waterfcul |u
|

Lanthanides & Actinides
Be, Sc, Ti, Cr, Ga, Ge, Y, I

Zr, Nb, cd, In, La 0.01 !

Elonents with Z = 1
to Z = 19 (excitriing Be, M ,3
and A1), and Se, Br, Kr, Eb,
Mo, I, Xc, Cs, Hg, At, Fr 1.00

All others 0.50

*Pu = fraction of initial ingested pctivity retained in aninals, body.
Values fran Pcichle, et al.Q3/

O
f

i
.

$

i

L

i

!

,

,

O
1
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hoff rmoval constant for the fraction initially retained (d'1) . !
=:

mass of waterfowl (1000 gm) ;M =org
Cwaterfowl = concentration of isotope in waterfowl (uCi/g)

For nest isotopes in these evaluations, 2eff is taken as Ar, the .

radiological decay constant, or 5.5x10-5 d-l (Teff=50yr), whichever is !

greater. Better estimates of 1 eff are used for Cs-137, Cs-134, and '

H-3. Pcichle, et. al., (13)give estimates of the biological half-life, ,

T, f stable cesium as a function of body weight for several types of '

b
otuanisms. The value of Tb for a one-kilogram vertebrate would be
approx 3nately 18 da The biological decay constant is'A = 0.693/T '
or 3.8 x 10-2 d-1. ys.For Cs-137 and Cs-134, h eff b b

A + A r.= .

For H-3, the ICRP value of h eff for the standard man 2) 5.5x10-2 "d
( Teff=12 d), is used on the assumption that water metabolism is not
likely to differ significantly in other organisms.

,

A eff = 0.693/ Teff, where T
so equation (3) may be resta$bb:is the effective half-life in days, ,

1.4 Teff X Cplant XE x (Fu) waterfowl (4)Cwaterfowl : cons

O " ore
Fquation (o may be substituted into equation (1): s .

.

4fT(Edose) waterfowl (F ) mWfM1.4x1.87x10 eff hs= u
Morg

Eeff C (}plant
,

The waterfowl mass, 4 is 100 is 100 g Wday, T is more
conveniently expressea $ years,0 gm, Rso equat_ ton (5) may be simp $.ghied:eons

t

9.4x105 Teff Eeff (F ) waterfowl CIE I =
u plant (6)'dose watertowI

,

where units are

: rads /yrEdose
T : yr i
eff

Fyff : Mev/ dis
F : dimensionless |u
plant : uCi/g |
C

|

!

O !

!
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o :
5.2.5.4 Doses frcm an Isotope Mix y

i

tFor aquatic organisms exposed to n isotopes
n

= 1.87x104 7 (Corg) (Eeff) (7)(Rdose) org
(rad /yr) i"1 i

For water fowl, |
n

(EdosM waterfowl =9.4x105 (Tg) (E g ) [(F ) eM-u
i=1

~

!

plant (8)
'

Ccmputations relating to the above are shown in Table 5.2-10

5.2.6 DISTRIBUTION OF PADIQTCTIVE EFFLUENTS IN THE ENVIRONMENT

I
i

5.2.6.1 Distribution of Radioactivity in River Water j
i

The anticipated concentrations of isotopes in Savannah River water |

are given in Table 5.2-6, column 3 on page 5.2-13. Concentrations 3

are based on instantaneous dilution of VNP liquid effluents by j
"

the Savannah River flowing at its mean annual flow rate of 10,150 cfs
(VNP ER p. 2.5-3) |

5.2.6.2 Uptake of Radioactivity by Aquatic Vegetation |

i

The anticipated concentrations of isotopes in Savannah River j

aquatic vegetation are listed in Table 5.2-10. These concentrations ;

assume instantaneous dilution of VNP effluents by the Savannah River i

(14f "c)p'the concentration factor for plants, listed in jand values of (F
UCRL-50564.

i

5.2.6.3 Deposition of Radioactivity on Vegetation

Deposition of radioactivity on vegetation is calculated as follows:

dep x (X/0) max(Dveg) max =OA xV

Afield -h
;

where,

!

(Dveg) max the equilibrium accumulated radioactivity deposited .

=

2on vegetation in 1 m , assunting 100% deposition
2on vegetation (uCi/m ) ;

!rate of discharge to atmosphere (uCi/yr)On
=

deposition velocity = 10-2 m/sec (Slade, p.207) (15)V =dep
,

f
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(1) (2) (3) (4)

(F
Pbc)P

ISCTICPE Cg
River t ilant :
Conc Conc Conc j
(uCi/cc) Factor (uCi/g

i

t

Cr-51 1. 6 (-13) 4 (+3) 6. 4 (-$
Mn-54 1. l(-13) 1 (+4 ) 1. l(-K
Mn-56 3. 9 (-14) 1(+4) 3. 9 (-q
Fe-55 1. 7 (-13) 5 (+3) 8. 5 (-h
Fe-57 6. 4 (-13) 5(+3) 3. 2 (-{
Co-58 5.4 (-12) 1(+3) 5.4 (-f
00-60 2. 0 (-13) 1 (+3) 2.0 (-q
Br-84 1. 3 (-14) 7 (+2) 9. l(-Q
Rb-88 5. 8 (-13) 1 (+3) 5. 8 (-3
Rb-89 1. 3 (-14) 1 (+3) 1. 3 (-h
Sr-89 7. 7 (-13) 5 (+2) 3. 9 (-
Sr-90 3. 5 (-14) 5 (+2) 1.7 (-
Sr-91 8. 8 (-15) 5 (+2) 4. 4 (-
Sr-92 4.4 (-15) 5 (+2) 2. 2 (-
Y-90 4.4 (-15) 1(+4) 4. 4 (-
Y-91 1.3 (+12) 1(+4) 1. 3 (-
Y-92 4. 4 (-15) 1(+4 ) 4.4( .
11b-95 2.0 (-13) 1 (+3) 2.0 (- 1
Zr-95 1. 5 (-13) 1(+4) 1. 5 ( *

,

|

1

1

!
. ~ - !
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Table 5.2-10
(Page 1 of 2 )

(5) (6) (7) (8) (9) (10) (11)
(F E (F (T g) TeffxEeffxC xFu CplantxEeffCfish*Eeffa p eff p

Conc Uptake Watebl Waterfcwl
Factor (Mev/ dis) Factor (yr)

;) 2 (+2) 1. 4 (-2) 4. 5 (-13) 1 (-2) 7. 6 (-2) 6. 8 (-15) 8. 9 (-12)
2 (+1) 2. 3 (-1) 5.l(-13) 5 (-1) 8. 3 (-1) 1.0 (-10) 2. 5 (-10)

) 2(+1) 1. 3 (0) 1. 0 (-12) 5 (-1) 2. 8 (-4) 7. l (-14) 5. l(-10)
.) 3 (+2) 6. 5 (-3) 3. 3 (-13) 5 (-1) 2. 6 (0) 7. 2 (-12) 5. 5 (-12)

'

3 (+2) 4. 2 (-1) 8. 0 (-11) 5 (-1) 1. 2 (-1) 7. 8 (-11) 1. 3 (-9)
5 (+2) 2. 9 (-1) 7. 8 (-10) 5 (-1) 2. 0 (-1) 1. 6 (-10) 1. 6 (-9) ,

|) 5 (+2) 7. 2 (-1) 7. 2 (-11) 5(-1) 5.3 (0) 3. 7 (-10) 1. 4 (-10) >

) 1(+2) 4.7 (0) 6. l (-12) 1(0) 6. 0 (-5) 2. 5 (-15) 4. 3 (-11)
) 2 (+3) 5.3(0) 6.1 (-9) 1(0) 3. 2 (-5) 9. 9 (-14) 3.1 (-9) ,

L) 2 (+3) 3.9 (0) 1.0 (-10) 1(0) 2.9 (-5) 1. 5 (-15) 5.1 (-11)
:) 4 (+1) ' " ' 1) 1. 7 (-11) 5 (-1) 1.4 (-1) 1. 5 (-11) 2. l (-10)-

L) 4 (+1) 1. l(0) 1. 5 (-12) 5 (-1) 2. 8 (+1) 2. 7 (-10) 1. 9 (-11) !

:) 4 (+1) 1. 2 (0) 4. 2 (-13) 5 (-1) 1.1 (-3) 3.0 (-15) 5. 4 (-12) ;

:) 4 (+1) 2.0 (0) 3. 5 (-13) 5 (-1) 3.l (-4) 6. 8 (-16) 4. 4 (-12) !

L) 1 (+2) 8.9 (-1) 3.9 (-13) 1 (-2) 7. 3 (-3) 2.9 (-15) 3.9 (-11) !

1(+2) 5. 9 (-1) 7. 7 (-10) 1 (-2) 1. 6 (-1) 1. 2 (-10) 7.7 (-8) |

L) 1(+2) 1. 5 (0) 6.6 (-13) 1 (-2) 3. 9 (-4) 2.6 (-15) 6.6 (-11) j
!) 3 (+4 ) 2. 6 (-1) 1. 6 (-9) 1 (-2) 9. 6 (-2) 5.0 (-14) 5. 2 (-11) t

1 (+2) 5. 2 (-1) 7. 8 (-12) 1(-2) 1. 8 (-1) 1. 4 (-12) 7. 8 (-10) j
t
!
I

ANSTEC |
APERTURE -

CARD |

Atso AveNao!e en
A.porture Card

i

, .

9 40 610 0 og q - || |
|
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(1) (2) (3) (4)
(F CnISOICPE C.

Riv,9 Pbc)Per t g;1 ant
Conc Conc Cone
(uci/cc) ractor (uci/g) '

tbr99 1. 8 (-10) 1(+2) 1.8 (-8) A
I-131 2. 2 (-10) 1(+2) 2. 2 (-8) !
I-132 1.1 (-12) 1(+2) 1.1(-10:
I-133 4. 3 (-11) 1(+2) 4. 3 (-9) !

iI-134 2. 7 (-13) 1(+2) 2.7(-11
1-135 7. 4 (-12) 1(+2) 7. 4 (- 1 01
Tu-132 1. 0 (-11) 1 (+5) 1. 0 (-6) .
To-134 1. 3 (-14) 1(+5) 1. 3 (-9) :
cs-134 6. 5 (-11) 2 (+2) 1. 3 (-8) ;
cs-136 2.1 (-11) 2 (+2) 4. 2 (-9) ;
cs-137 3.2 (-10) 2 (+2) 6.4 (-8) ;
cs-138 2. 8 (-13) 2 (+2) 5. 6 (-11'
Ba-140 5. 3 (-13) 5(+2) 2. 5 (-10'
La-140 2. 7 (-14) 1(+4) 2.7 (-10;
Ce-141 1. 2 (-13) 1 (+4 ) 1. 2 (-9)
11- 3 3. 0 (-07) 9 (-1) 2. 7 (-7) :

4

,

)

4

;

|
|

|
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|

!

|
4
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Table 5.2-10
(Page 2 cf 2 )

(5) (6) (7) (8) (9) (10) (11)
(F E Cc P ggf fish #eff (F (T f)g T #effxC xFu CplantxEeffeff p

f

Conc Uptake Watehk'l Waterfcwl
Factor (Mcv/ dis) Factor (yr)

1 (+2) 4. 9 (-1) 8. 8 (-9) 1(0) 7.6 (-3) 6.7 (-11) 8. 8 (-9)

j 1(0) 3. 0 (-1) 6.6 (-11) 1(0) 2. 2 (-2) 1. 5 (-10) 6. 6 (-9)
i 1 (0) 1. 0 (0) 1. l (-12) 1(0) 2. 6 (-4) 2.9 (-14) 1. l (-10)

1(0) 6. 4 (-1) 2. 7 (-11) 1(0) 2. 3 (-3) 6. 4 (-12) 2. 8 (-9)
1(0) 1.1 (0) 3.0 (-13) 1(0) 9. 9 (-5) 3. 0 (-15) 3. 0 (-11)
1(0) 7. 7 (-1) 5. 7 (-12) 1(0) 7. 6 (-4) 4. 3 (-13) 5.7 (-10)
1 (+5) 1. 0 (0) 1. l (-6) 5f 1) 8. 6 (-3) 4. 8 (-9) 1.1 (-6)
1 (+ 5) 3.0 (0) 3. 9 (-9) 3(-1) 8. 0 (-5) 1. 6 (-13) 3. 9 (-9)

1 (+3) 5.7 (-1) 3. 7 (-8) 1(0) 4. 9 (-2) 3. 6 (-10) 7. 4 (-9)

1(+3) 3. 5 (-1) 7. 3 (-9) ;(0) 3. 8 (-2) 5. 7 (-11) 1. 5 (-9)
1(+3) 4.1 (-1) 1. 3 (-7) 1(0) 5. 0 (-2) 1. 3 (-9) 2. 6 (-8)
1(+3) 3. 4 (0) 9. 5 (-10) 1(0) 6.1 (-5) 1. 2 (-14) 1.9 (-10)
1(+1) 1.4 (0) 7.4 (-12) 5(-1) 3. 5 (-2) 6.1 (-12) 3. 5 (-10)
1 (+2) 1.1(0) 3. 0 (-12) 1 (-2) 4. 6 (-3) 1. 4 (-14) 3. 0 (-10)
1(+2) 1. 8 (-1) 2. 2 (-12) 5 (-1) 8. 8 (-2) 9. 7 (-12) 2. 2 (-10)
9 (-1) 1. 0 (-2) 2. 7 (-09) 1(0) 3. 3 (-2) 8. 9 (-11) 2. 7 (-9)

E = 1. 3 (-6) z_ =7.9 (-9) [ =1.2 (-6)

ANSTEC
APERyupg
CARD

Also Available on
Aps'rturo Card

a n
9 40 610 0 09 0 i

j
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O
(X/Q)nax atnospheric dispersion paraneter at off-site point with=

highestlong-termairconcentration=2.0x10-%m (VNP-ER,
p. 5.2-10)

Afield rate constant for renoval of deposited elenent by environnental=

factorg = 18 yr-1 (equivalent to Tfield = 14 d) (Russell,
p. 92) (16)

hr radiological decay constant (yr-1)=

Q f r I-131 was obtained from this report, p. 5.2-5. Theaccumulatpadeposition of I-131 on vegetation is expected to be 4.0 x 10-4 uCi/m .

5.2.6.4 Accumulation of Radioactive Material in Soil

Accumulation of radionuclides in soil is given by the following equation:

dep x (X/0)nax ~ 1 - exp(-A L)Oa XV(Dsoil)nax =
r

Ar - "

where,

(Dsoil)rm. the deposition in soil accumulated after a forty-year=

reactor life at the point of maxinnr. X/0 (uCi/m')

reactor life (40 yr)L =

and other terms remain as previously defined 'Ihe accumulated depositicn
of I-131 on soil is expected to be 6.5 x 10-4 uCi/m ,2

t

5.2.6.5 Accumulation of Radioactive Material in Sediment

The expression camanly used to describe sediment transport is

2
KOyw (7)O =

s

where,

sedinent flow rate (g/yr)o =
g

3water flow rate (an /yr) IOg =

enpirically determined constantK =
y

2 enpirically determined constantK =

Sedinent data fram the Savannah River near the Vogtle Plant Site are
sparse. Results of analysis of recent quarterly sanples collected a
Augusta, Georgia, are reported by the U. S. Geological Survey (17)

O
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and are listed below in Table 5.2-10a. Stream flow neasurements at the 1

tine of sanpling permit calculations of Os for each quarterly sanple.
|

1

TABLE 5.2-10a j

SAVANNNI RIVER SEDI1ENT ANALYSIS _RESULTS {
l
1

River Solids Retained
Sanple Date Discharge (cfs) On Filter (mg/ liter)

11/19/70 5,150 2 .!

2/10/71 15,400 62
1

5/12/71 7,220 10

8/12/71 7,380 10

A log-log plot of Q
with a slope of 3.53,versus O , for these data approxhrates a straight lines

the value of K . The value of K2 1 wascalgulatedto be approxinntely 3.2 x 10-46 A value of Q,q = 8.9 x 1015 cm per

O year (10,000 cfs) is the annual average river flow rate, was used in equation
1 to calculate average annual codirent flow rate:

3.2 x 10 .16 (8.9 x 1015)3.569/yr (2)O =
s

1.91 x 1011Os g/yr=

'Ihe expression for concentration of an isotope in sediment is given by(:11)
IC3 (3)=

Os _.

Kd

where,

I Badionuclide discharge rata (uCi/yr)=

C 3Concentration of isotope in sedunent (cm /g)=
g

3d Distribution coefficient (an /g)K =

and other tents as previously defined.

A recent AEC report (11) gives a value for Kd of 241 cm /g for Cs-1343
and Cs-137.

.O
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O
Iqproximately 1/2 of the non-tritium liquid radioactivity deposition frm
andCs-137willbe3.5x10)3the Vogtle site will be Cs- 34 or Cs-137. The total discharge rate of Cs-134uCi/yr. Discharge rates of other long
lived isotopes will be ruch lomr, so other isotopes will be ignored in
this analysis.

Substituting in appropriate values, equation 3 becmes

63.5 x 10
C" uCi/g (4)=

15
11 + 8.9 x 101.9 10

2.4 x 102

89.5 x 10 uCi/gC =
s

Thickness of river scrliment deposits will vary, but this analysis assumes i

a thickness of 20 centimeters because the dose rate at any point above i

the deposit ceases to increase with thickness when the thickness reaches -

approximately 20 centhneters. ;

This analysis assumes further that activity in a sediment deposit 20
centimeters thick is concentrated in a very thin layer at the surface of
the deposit. Assumption of a soil density value of 3 grams per cubic

O cc"ti eter reee1te im em erem1 seas-emt oevoeitio" ve1ee of s 7 x 10-2
2uCi/m ,

5.2.7 DOSE AT THE SITE BOUNDAIE

The maximum expected whole body direct dose at the site boundary from
all radioactive sources located on the four-unit site is 1.10 x 10-3
rcm/yr. Sources considered in this evaluation were the conta.tnment
building, auxiliary building, turbine building, condensate storage
tank, refueling water storage tank, and make-up water storage tank.

5.2.8 EXPOSURE FROM PADIQACTIVE SHIPFD7IS

The total man-rem exposure resulting frm transportation of radioactive
materials to and frm the 4-unit site was determined assuming 287 truck
shipmnts per year over a 1000-mile route at an average rate of 200 miles
per day. A uniformly distributed population density of 330 people per
square mile along this route was assumd with no persons, excepting the
driver and helper, closer to the truck than 100 feet. The assumed

,

exposure rate due to the radioactive cargo was 10 mrenyhr. at 10 feet frm
the center of the truck and 0.2 mram/hr. inside the cab. For shiptents

e M to 0.1 mrem /hr. and 0.01 mrm/hr.of new fuel these values were r c
respectively. The man-rem exposures resulting flun the transport of
radioactive naterials appear in Table 5.2-11.

.

5.2-35
1/10/73

,

4

_r- . . . _ 3.,.... , , _ , - a ~ . . -_,._m_ . . _ _ ..._..,,.e.- _ . _ . , - _ , ..



.- - . . . .

I
l
'

VNP-ER

CJ rzstE 5.2-11

p%N-IDI EXPOSUPQ

CARGO PER SIIIPIENT PER YFAR (4 UNITS)
i

Driver & IIelper Population Driver & IIelper Population

-3Spent Fuel 2.2 x 10-3 3.3 x 10 0.58 0.865
P

Solid Pacho-
active Waste 9.8 x 10-3 14.7 x 10-3 2.68 3.87

New Fuel
24 Shiptents 0.6 x 10-3 0.18 x 10-3 ,014 ,004 4

Total 12.6 x 10-3 18.2 x 10-3 3.17 4.74

,

O

O
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5.3 DTIXTS OF PEIEIEED OD1ICAL AND SANITARY HASTES

,

5.3.1 mrCni OF QD11 CAL REIEASES TO THE SAVANNAH RIVIR ;

,

The increase in total dissolved solids (TDS) in the Savannah Ri"er
at the outfall fmn VNP will vary with operating conditions. The ,

anount of TDS in the discharge fmn VNP is a function of the TDS ;
ooncentraticn in tle river water and the number of cycles of con- -

centration of the main cooling towers. Table 5.3-1 shows the in-
crease in TDS at different VNP operating conditions and river flows.
The VNP discharge will meet Drinking Water Standards for 'ms and
sulfates at all expected operatina conditions. (1) |

,

Two criteria have been used to aid in determining the tolcrable
increases in total dissolved solids. (2) One criterion is based
on the osrotic concentration of body fluids of fresh water aninah
If the total dissolved nnterials are relatively innocuous, this
criterion indicates that the concentrations should not be increased
to exceed 50 milliosmoles (the equivalent of 1500 ppn sodium I
chloride). The second criterion states that TDS concentrations

O' should not be increased by nore than one-third of the concentration
that exists in the river under ambient conditions. As can be seen
fmn Table 5.3-1, the VNP discharge will never exceed 50 milliosneles.
VNP discharge, under certain conditions, could have concentrations '

greater than one-third the concentration that exists in the river.
iIbwever, after mixing with the river water at the minimum flow of

record (1040 cfs), the concentrations of TDS should not be increased
to intolerable levels. (It should be noted that at present a minimum
flow of 5800 cfs is guaranteed by the U.S. Army Corps of Ihgineers) .
'Iherefore, based on the above discussion, it is expected that the
increase in total dissolved solids will not have a significant effect
on the freshwater organisms in the Savannah River.

A small arount of phosphate (0.04-0.57 ppn) will be discharged to ;

Savannah River. After dilution by the river, the naturally occur-
ring ratios and arounts of nitrogen to total phosphorus should not t.

be significantly altered. The above has been set forth as a guideline
to prevent nuisance algal growths. (3) Based on this criterion, it
is not expected that the small phosphate discharge will have any
significant adverse environmntal effects.

'Ihe discharge fmn VNP should not increase the turbidity or color !

IcVels in the Savannah River. Also, the VNP discharge will not cause
any substantial reduction in dissolved oxygen concentration in the i
Savannah River. See Section 3.7 for more details regarding these '

three parameters. Since no changes are expected, no adverse environ- :

O, rental effects are expected.

i
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Cycles of River Ambient
Concentration Condition River

|

|

3 Max. 76.3 ppn |

Min. 41.8
Avg. 60.0 |

<

( 5 Max. 76.3 ppn
Min. 41.8 I

Avg. 60.0
,

:
I

8 Max. 76.3 ppn
| Min. 41.8

|
Avg. 60.0

|

l

NOTES:

"A" - With intenaittent waste
"B" - Without intennittent waste

After a mixing zone following*-

j o.
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Table 5.3-1

'IOIAL DISSOLVED SOLIDS
IN

P1/CII DISOIAPE IJJD SAVic;N;d! RIVER

l

SAVicJNNI RIVER DCMJSTRE7d4 F704 DISOI1GGE*
VNP DISOIARGE River Fl w 1040 cfs River Flw 5,800 cfs River flw 10,150 cfs
"A" "B" "A" "B" "A" "B" "A" "B"

111.7 ppn 105.1 ppn 90.2 ppn 87.6 ppn 78.5 ppn 78.1 ppn 77.6 pga. 77.3 ppn
64.8 58.0 50.8 48.2 43.2 42.8 42.6 42.4
89.5 82.9 71.6 69.0 61.9 61.4 61.0 60.8

114.9 ppn 107.6 ppn 91.5 ppn 88.6 ppn 78.7 ppn 78.3 ppn 77.7 ppn 77.4 ppn
66.9 59.5 51.7 48.8 43.4 42.9 42.7 42.4
92.2 84.9 72.7 69.8 62.0 61.6 61.1 60.9

115.5 ppn 107.9 ppn 91.7 ppn 88.7 pga 78.8 ppn 78.3 ppn 77.7 ppn 77.4 ppn
67.4 59.7 51.9 48.8 43.4 42.9 42.7 42.4
92.8 85.1 72.9 69.9 62.1 61.6 61.2 60.9

ANSTEC
APERTURg"
CARD

'lisclurge to the river A!So AyE!leblo
ob

O9ilureCbd

9406100000*
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There should be no free chlorine in the VNP discharge, but a
combined chlor ne residual maximum of 0.50 ppm coula occur
in the discharge. At a low flow of 5800 cfs, if 100 percent
mixing with the Savannah River is assumed, a concentration
of 0.029 ppm combined chlorine residual will result. If
only 10 percent mixing is assumed at a flow of 5800 cfs, a
concentration of 0.190 will result.

In order to interpret the possible effects of the above
concentrations, a short review of the effect of combined
chlorine from the biological literature is necessary. Fifty

percent of a population of rainbow trout were able to to grate
0.23 ppm of a total residual chlorine for only 96 hours. I

It should be noted that free chlorine was present in the test.
At residual chlorine concentrations of 0.04 to 0.05 ppm,
chlorinated sewage effluent was found to be toxic to fathead
minnows. (5)

Since residual chlorine levels in the VNP discharge will not
be continuous, and since the discharge should be rapidly diluted,
the effect on organisms in the Savannah River should be
minimal. Exposure time for organisms should not be of long
duration. Levels of residual combined chlorine concentration
in the river will only be slightly higher than levels that

(]) are reported to be toxic. For these reasons, it is concluded
that the residual chlorine discharge, while possibly having
a slight effect on the organisms in the Savannah River, should

| not have any significant effect.

The dimensions of the VNP discharge plume have not been
determined. However, a mathematical model of the plume is
being constructed. Due to the large amount of flow in the
Savannah River (5800 cfs minimum guaranteed by Corps of
Engineers), the VNP discharge will be mixed with an equal
amount of river water immediately after it is discharged.

Since no toxic metals are planned to be used in the plant,
there will be no toxic metals in the discharge unless they
are present in the Savannah River intake water.

Since the chemical concentrations in the VNP discharge are
not significantly higher than ambient river concentration,
no advarse environmental effects are expected to be caused
in the Savannah River.

5.3.2 EFFECTS OF COOLING TOWER DRIFT

The only significant chemical concentrations transported in
the cooling tower drif t will be total dissolved solids.O The concentrations of total dissolved solids in the drift are

5. 3- 3
12/1/72
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discussed in Section 3.7. It is expected that the total ;

dissolved solids in the drift will be continuously deposited j
in the immediate vicinity of the cooling towers. Much of the ;

material that is deposited will be leached into the soil by l

rainfall (approximately 39 inches annual rainf all) . Assuming [
the drift were spread over a 1-mile radius around the cooling ;

towers, under normal operating conditions, 0.014 lbs. of solids /
ft.2 will be deposited per year for 4 units. The concentrations :

of dissolved solids will meet irrigation and livestock water !
supply guidelines. (6)

;

During cooling tower chlorination,a maximum chlorine concentra-

watercontaining50ppmcausedtheinjurytoplants,jgpigationtion of 3 ppm could be present in the drift. Since ;

' there ;

should be no adverse effects from the chlorine in the cooling !

tower drift. |
t

It is not expected that the drift will cause any adverse !

effect on animals, plants, or soil, since it is within irrigation !
guidelines, due to low or zero concentrations of harmful
chemicals in the Savannah River makeup water. j

!

5.3.3 EFFECTS OF SANITARY WASTE

O The sewage treatment plant at VNP will reduce BOD and suspended ,

solids to a level that will not affect the suspended solid !
or BOD load in the Savannah River (see Section 3. 7) . The I

chlorine contact ~ tank in the sewage treatment plant will reduce
coliform organisms and other bacteria to levels that meet f

Drinking Water Standards (1) since the fecal coliforms will
,

be less than 20/100 ml.
The free chlorine in the treated discharge will be reduced
to zero in the mixing chamber,due to chlorine demand in ;

the mixing chamber. The coliform concentration will be :
+reduced to less than 1/100 ml. due to dilution by other plant

waste discharges, i
-

Therefore, due to the small amount involved, sanitary waste is i

not expected to have a significant effect on the Savannah !

River.- '

:

!
I

i
.

t

;
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5.4 01HER LTFECTS
!
1

!

5.4.1 TR7dSMLSSICH LINES t

The transmission lines necessary for WP are described in Section 3.2.
The effects on the environment of the construction of these lines ;
between the plant and the system will be limited to right-of-way effects
and the visual effects of the transnission structures,

y

t

5.4.1.3 Right-of-way Ircation
{

The eight (8) 500,000 volt (500 kV) transiciscion lines necessary for the I
V;P project wil] be grouped so that 5 separate right-of-way corridors |till be utilized for line exit frcra the plant. These corridors and the i

lines they contain are described as follows: i
f

1. North Corridor. This corridor'7ill be a right-of-way 387.5
feet in width, of which 275 feet has already been obtained.
This corridor is approximately 20 miles in length. The WP-Goshen
No.1 and No. 2 500 kV lines and the WP-Goshen 230 kV line
will occupy this corridor. The corridor generally parallels
the course of the Savannah Piver and is relatively flat with

n a f m 1 m hills and valleys where creeks fl w into the river.
.

U It is a farnung and tiniber growing region with rest of the I

timber being second growth Georgia Pine and Scrub Oaks. The '

,

corridor was laid out in the nest direct route betwen stations.

2. Northwest Corridor. This corridor is a right-of-way 275 feet
in width for a distance of approximately 70 miles. The Evans
No. 1 and No. 2 500 kV lines will occupy this corridor. These i
lines are tentatively routed to the south and west of the U.S. 2

Arry Fort Gonlon reservation. Before final route selection, ;

the possibilities of crossing this reservation in order to i
ninimize line length will be investigated. The topography of r

the line routing is relatively flat with a few 1m hills and
valleys. It is a farming and timber growing region with most '

of the timber being second growth Georgia Pine.

3. West Corridor. This corridor is a right-of-way 275 feet in
width for a distance of approximately 40 miles. For this i

distance, two 500 kV transmission lines will occupy this ;

corridor. These lines are the WP-Gainesville line and' the '

VNP-Klondike line. Frcra this point, the WP-Gainesville line !

will turn in a northerly direction and continue for a distance -

of approximately 110 miles in a right-of-way 150 feet in width.
The WP-Klondike line will turn in a northwesterly direction and

i
continue for approximately 105 miles in a right-of-way 150 feet |
in width, also. The topography of the line routings range frcm iO the re1etive1r f1et commerr eurroumdsne the vsr site in the

5.4-1
1/10/73

1

. _ . -__ --
l



VNP-ER.

Savannah River plain, through the rolling hill seccion of the.

O state, to the foothills of the mountains in the vicinity of
Gainesville.

4. Southwest Corridor. This corridor is a right-of-way 150 feet
in width for a distance of approximately 120 miles. One line,

the VNP-Bonaire 500 kV Line, will occupy this right-of-way.
This line will be routed near the town of Wadley to accommodate
a possible future 500 kV substation facil ty. This corridor
is generally routed over rolling hills, with some relatively
flat country occurring in the vicinity of VNP. Some small
amount of wetlands will be crossed. The line will primarily
traverse rural areas where farming and timber growing are the
primary activitias.

5. South Corridor. This corridor is a right-of-way 150 feet in
width for a distance of approximately 92 miles. One line,

the VNP-Plant Hatch 500 kV line, will occupy this right-of-way.
This line will be routed in the most direct feasible route
between VNP and the Edwin I. Hatch Nuclear Plant located near
Baxley, Georgia. This line will be located in the southeastern
quadrant of the state and is generally below the fall line.
The topography is all relatively flat. The area is primarily
rural, with farming and timber growing being the primary
activities.

O The three 230,000 volt (230 kV) transmission lines to be utilized as off-site
kJ power sources will be located as follows:

1. VNP-Goshen 230 kV Line. This line is already constructed, and
it occupies the North Corridor described above.

2. VNP-Waynesboro 230 kV Lines 1 and 2. These lines will occupy
a right-of-way 200 feet in width. The length is approximately
23 miles. These lines will be routed in the most direct feasible
route.,

The general routings of the transmission lines are shown in Figure 5.4-1.

At this time, no definite routes have been selected for any of these
lines (with the exception of the North Corridor, which has been partially
obtained). GPC will endeavor to minimize transmission line construction
where possible by use of the most direct feasible routings. Such 2

routings may, in some cases, utilize existing rights-of-way where portions
of the VNP 500 kV lines may parallel existing transmission or sub-transmission
lines of the GPC transmission system. Since this technique will be used
wherever feasible, its effects on overall costs, system reliability, and 1

land requirements will be taken into account by GPC. It will not

be feasible to remove existing lines along the routes and construct
the 500 kV lines in place of existing lines. The existing lines of the GPC
system serve specific purposes that cannot be fulfilled by the VNP lines.

5.4-2
Amend. 2 11/26/73
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O) One adverse environmental effect from the construction of these lines.A,m
results from some inherent restriction on the use of the land involved.
These lines will be constructed on land obtained by easements and
special permits. The use of easements and special permits enables the
property owners to continue to use their land for agricultural or other
purposes which would not interfere with the operation and maintenance
of the lines. Land along the rights-of-way will be fully available for
pasture or crops.

A tabulation of the estimated total acreage requirements and approximate
percentage and acreage of the different types of land involved is shown
in Table 5.4-1. These estimates are based on the best present estimates
of line routings and data obtained from Aerial Photo Indexes of Counties,
dated 1968.

5.4.1.2 Right-of-way Treatment

Final routes have not been selected. Routes will be selected with the aid
of aerial photography. In general the routes will be laid out in the most
direct route between terminations, with consideration being given to
location of necessary future substations and plants. However, factors
other than most direct route distance may enter into the final location
of the transmission lines. These factors generally fall into the areas of
the effect of transmission lines on the environment and the effect of the
environment on the transmission lines. The former is guided by the

t i Department of Interior / Department of Agriculture publication " Environmental
Criteria For Electric Transmission Systems". Factors in the latter categorys

are densely populated areas, airports, terrain unsuitable for the construct-
ion and operation of the transmission lines, planned use areas, etc. that 1

would conflict with the construction and operation of the lines. These
obstacles would be located by aerial photography; areas determined to be
of particular concern are visited by a route selection group representing
the System Planning, Operating, Land, and Electrical Engineering Depart-
ments of GPC. The criteria for decision are sound engineering
and environmental considerations. In the final selection of routes, due
consideration will be given to the avoidance of possible conflicts with any
natural or man-made areas where adverse effects on the envirorimer,t will
result. It is not expected that any people wili Fave to be relocated due
to the construction of these lines. Alternate routings will be considered.

Insofar as it is feasible and practical, route selection will conform to
the Federal Power Commission Publication " Electric Power Transmission and
the Environment" and the Department of Interior / Department of Agruculture
publication entitled " Environmental Criteria for Electric Transmission
Systems". It is recognized that the latter publication is rather broad
in scope, covering many types of terrain. Those guidelines applicable to

, .

the terrain encountered will be used. The terrain that these transmission
lines cross varies from low and flat to low rolling hills. Guidelines in- 1

volving highways, scenic areas, joint use of rights-of-way, natural growth,
planned land use, open expanses of water and marshlands, parks, monuments,

g'~ - recreation and historic areas, access and construction roads, and natural

( screens would apply.

5.4-3
Amend. 1 4/27/73
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Goshen Gos
#1 %

Iength (Miles) 20 20

FA4 Width 112.5 Ik
(Feet) Ret

FA1 Acres 272.80

Wooded, % 59% 5!
Acres 161.0

Fields and 36% 3(

Cultivated 98.2
Areas, %

Acres

Wetlands,% 2% 28
Acres 5.4

Urban, % 3% 3j
Acres 8.2

|

1
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AlSO Availab!e onTable 5.4-1 Aperture Card
vt2 - TRAtsMrssion Luzs

New Rig'.it -of-Way Required|

f

den Evans Evans Waynesboro Waynesboro
2 #1 #2 Gainesville Klondike Hatch Bonaire #1 (230) #2 j

70 70 150 145 92 120 23 23 '

ne 137.5 137.5 40 Mi. @l37.5 40 Mi. @l37.5
uired 110 Mi. @l50 105 Mi. @l50 150 150 100 100

1 1166.90 1166.90 666.80 666.80 1672.56 2181.60 278.76 278.76
1999.80 1908.90
2666.60T 2575.70T

)% 58% 58% 65% 68% 71% 73% 73% 73%

676.8 676.8 1733.3 1751.5 1187.5 1592.6 203.5 203.5

h% 23% 23% 25% 251 27% 242 24% 24%

| 268.4 268.4 666.6 643.9 451.6 523.6 66.9 66.9

1

I 2% 2t 4% 3% 2% 1% lb 1%

23.3 23.3 106.7 77.3 33.4 21.8 2.8 2.8

. 17% 17% 6% 4% 0% 2% 2% 2%
)

198.4 198.4 160.0 103.0 0 43.6 5.6 5.6

|

|

940610009.0- I

5.4-3a
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OU Other than loss of land as discussed in Paragraph 5.4.1.1, remaining
environmental effects caused by transmission line construction are
generally limited to effects on scenery and wildlife habitat, along with
some minor erosion resulting from the right-of-way clearing operation.
Where the right-of-way crosses wooded areas, clearing is involved.
It is planned that these rights-of-way will be cleared full-width.
Where practical and reasonable, GPC does selectively clear rights-of-
way. However, the terrain crossed by the VNP lines varies from low
and flat to low rolling hills, with the wooded areas being genertl1y
second growth Georgia pine. The combination of flat terrain or low
rolling hills and Georgia pines does not readily lend itself to
selective clearing. It would leave undesirably shaped trees in many
instances. It would also make these rights-of-way less acceptable to
many forms of wildlife, such as the quail, dove, and deer who need open
areas to feed and browse where annual and perennial weeds and grasses 1

flourish and provide food. The creation of an overstory of low-growing,
spreading trees would hinder the growth of annual and perennial weeds
and reduce or eliminate a source of food for wildlife in areas such as
those generally crossed by the VNP lines.

Wooded areas will be initially cleared using K-G blades with D-7 or
D-8 Caterpillar tractors. Stumps are sheared off at ground level to
eliminate soil disturbance that would be caused by grubbing of stumps.
Chain saws will be used to clear trees around all streams, lakes, and

( steep slopes to further minimize chance of erosion. Debris from the
N clearing operation will either be removed from the rights-of-way or

properly disposed of by burying or other methods.

Considerable research has been done by GPC's line clearing section in
the areas of right-of-way clearing and maintenance. This section is
made up of a supervisor, a landscape architect, and graduate foresters.
All are trained in fields of ecology and agronomy. One graduate
forester is located in each of 7 GPC divisions.

One area of research has been that of disposal of debris. Chipping of
debris and the scattering of these chips on the right-of-way has been
attempted. This proved to be a detriment to right-of-way management
in that the large quantity of chips on the right-of-way increases the aci-
dity of the soil to a point where growth of grasses and weeds was prohibi- 1

ted. Presently, the lack of mobility of this type of chipping equipment
makes it unsuited for cross-country clearing. Methods of crushing trees
and brush into the ground proved to be undesirable in that it hinders
landowners who often desire to utilize the cleared right-of-way for
pastures or crops. This method of disposing of debris makes the ground
very difficult to work, but it virtually eliminates erosion problems.

After clearing wooded areas, GPC will fertilize rights-of-way and seed
the cleared areas with fast-growing annuals, such as rye or wheat, mixed
with a perennial, such as sericia lespedeza, to control erosion and

a provide wildlife food and cover where it is in keeping with the sur-
Q sounding environment. Treatment of environments varying from this will

be in keeping with the environment of the corridor segment.

5.4-4
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The location of lines at highways and navigable river crossings will
comply with the requirements of the Georgia Department of Transportation
and the U.S. Army Corps of Engineers. In general, lines will not parallel
highways for any long runs and will be located with a screen of wooded
areas or cultivated fields between the lines and major highways. The VNP
transmission lines will cross railroad tracks approximately 33 times.
The National Electric Safety Code, Sixth Edition, will be the guideline

)for establishing required clearances over railroads. It is not antici-
pated that these transmission lines will closely parallel railroad tracks
and thereby possibly produce inductive coupling.

Construction of the transmission lines will involve the use of heavy
equipment for tower erection and conductor stringing. This equipment
may cause temporary rutting along the rights-of-way. Any such damage
will be repaired by GPC and planted with either grass or wildlife food;
any damage to structures will be paid for, or repaired by, GPC following
construction, and landowners will be reimbursed by GPC for the value of
crops damaged by construction activity. ;

Rights-of-way will be re-cleared every 3 years; in addition, a herbicide
will be sprayed in selected areas by helicopters every 6 years. The
re-clearing is accomplished with rotary or drum mowers and with some hand
clearing using chain saws and hand tools. No permanent access roads will be
maintained along the rights-of-way. Any damage to rights-of-way during main-

.

tenance will be repaired. The above-mentioned herbicide consists of 1-1/2

( gallons of chemical (either 2-4-5 T or 2-4-5 TP in a concentration of 4
pounds per gallon), 1 gallon of diesel fuel, and 6-1/2 gallons of water. Its

is sprayed at a rate of 9 gallons per acre using a helicopter with a micro-
foil boom. Spraying is limited to periods when the wind does not exceed
1-1/2 to 2 miles per hour. The 9 gallons per acre application is a low
rate but has proven to be adequate for the re-clearing cycle. Only broad-
leafed plants are killed. This process does not adversely affect pines and
other vegetation near the right-of-way or grasses and narrow-leafed plants
on the right-of-way. Herbicides are used to control hardwoods which, in
the Southeast, are prolific sprouters that send up many sprouts from cut 1

stumps. These clumps of sprouts become thicker and more hardy each time
they are cut. The killing of these hardwood sprouts on the rights-of-way
liberates the grasses and annual weeds for hardy growth. In sensitive
areas, such as along roadsides, around lakes, or areas surrounded by '

residential housing or crops, no spraying of herbicides is done.

Part of the land management program of GPC is the Right-of-Way Conversion
Program in which GPC will pay, at present, up to $75.00 per acre to the
landowner to plant the cleared right-of-way in pasture, crops, or game
food plots. Planting is limited to grasses, crops, and low-growing shrubs
and trees that will not reach a height that will hinder the operation of
the transmission lines. The program is actively publicized through
advertisement and is administered by GPC foresters. Since the inception
of the program, approximately 1600 acres of land have been planted under
this program. Each acre planted has an excellent opportunity of being

(~ maintained by the property owner in a manner most suitable to him and ,

!\ acceptable to GPC.

5.4-4a
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5.4.1.3 Transmission Line Structures

Standard GPC transmission line structures will be utilized for the construc-
tion of the VNP lines. The 500 kV lines will utilize galvanized on steel,
rigid base, lattice-type structures. These structures, depending on to-
pograpy, will range from 80 to 155 feet in height, with the average height
being 110 feet. Figure 5.4-2 illustrates a typical 500 kV structure. The

230 kV lines will utilize guyed steel 'H' frame structures. These structures
will range from 80 to 100 feet in height, with the average height being
90 feet. Figure 5.4-3 illustrates a typical 230 kV structure.

It is estimated that there will be approximately 4.2 lattice - type towers
per mile of 500 kV line. Approximately 5184 square feet per tower will be
required for tower construction. After construction, 38.6 square feet
of this area will be covered by concrete, leaving approximately 5145.4
square feet of the original 5184 square feet per tower that can be restored.
Foundation and tower dimensions for typical 500 kV tower are shown on
Figure 5.4-4.

It is estimated that the VNP 230 kV lines will require 4 to 4.5 H-frame
structures per mile. Approximately 24,000 square feet of area per
structure will be required for construction purposes. After construction,

approximately 18 square feet per structure will be covered by concrete
and anchor rods, leaving approximately 23,082 square feet per structure

[_s that can be restored. Structure and guy dimensions for a typical 230 kV 1

's>) H-frame are shown on Figure 5.4-5.

5.4.1.4 Production of Ozone

The possibility of production of ozone by high voltage transmission Tines
hasbeenexamjgedbyGPC.

In a study by the American Electric Power Service
Corporation l 1, ozone formation in the vicinity of 765 kV lines was not
detectable with instrumentation sensitive to 2 ppb. On sunny days, the -

natural ozone level was found to be 40 to 60 ppb. The 765 kV lines ;

1

associated with the test would have more corona discharges and higher
ozone formation than the 500 kV lines associated with VNP. Thus, the i

500 kV lines would have no significant environmental impact due to ozone |
'

formation.
|
|

l
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5.4.2 TRANSPORTATION OF FUEL

5.4.2.1 Spent Fuel

r

The U. S. Department of Transportation (DOT) regulations specify ;
'

both normal and accident conditions for which a package, designer
must evaluate any radioactive material packaging. These condi- !

tions are intended to assure that the package has requisite in-
tegrity to meet all conditions which may be encountered during ;

transport. The normal shipping conditions require that the pack-
age be able to withstand temperatures ranging from -40 F to 130*F
and to withstand the normal vibrations, shocks and wetting that
would be incident to normal transport. In addition, the packages !

are required to withstand specified accident conditions with the
release of no radioactivity except for slightly contaminated
coolant and 1,000 curies of radioactive noble gases. The acci-
dent conditions for which the package must be designed include,
in sequence, a 30-foot free fall onto an essentially unyielding
surface, followed by a 40-inch drop onto a 6-inch diameter pin,
followed by 30 minutes in a 1475 F fire, followed by 8 hours im- 5

mersion in 3 feet of water. The maximum permissible radiation
levels and releases under these accident conditions are shown in

(]) Table 5.4-2 .

i

These levels represent limits established by the regulations. In !
most cases, the containers will exhibit radiation levels and re-
leases less than those permitted by the regulations. This is
because the fuels and materials which will be handled will not ,

be at the maximum activity levels for which the containers have [
been designed. j

i

Under normal shipping conditions, no release of any radioactive
,

materials will occur and under the very severe accident condi-
'

tions postulated, the only releases expected are slightly con- ;

taminated coolant and noble gases. An accident may also result
in a minor increase in radiation levels associated with the re- |
duction of shielding.

Prior to shipment, the fuel will be retained at the plant for a
minimum of 3 months with the result that essentially all radio-

7

active noble gases, with the exception of Krypton-85, will have ,

decayed and the iodine 131 will have decayed to a very low level. !
Further,'the decay heat will have been reduced to about 0.1 per-
cent of the heat which has been generated by the fuel during ;

reactor irradiation. This, coupled with the high melting point |

|

5.4-5
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:
TABLE 5.4-2 i

CONTAINER DESIGN REQUIREFENTS

NORMAL ACCIDENT '

CONDITIONS CONDITIONS
,

EXTERNAL RADIATION LEVELS

Surface 200 MR/hr

3 ft. from surface 1000 MR/hr ,

6 ft. from surface 10 MR/hr
,

PERMITTED RELEASES

Noble Gases None 1000 Ci

Contaminated Coolant None .01 Ci alpha, 0.5 Ci

mixed fission products

() 10 Ci Iodine ',

Other None None

CONTAMINATION LEVELS '

2Beta and Gamma 2200 dpm/100 cm

Alpha 220 dpm/100 cm2

i

[

,
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of the fuel pellets assures that during a shipping cask accident,
there is very little potential for any radioactivity other than
the noble gases being released into the cask cavity.

There are several features which are typical of all shipping casks,r

such as heavy steel shells on the inside and outside, separated
by dense shielding material, such as depleted uranium. Addition-
ally, the cask has an extended surface area for dissipation of
decay heat, and will be equipped with an energy absorbing impact
structure such as fins, to absorb the energy in case of a fall,
and to limit the forces imposed on the cask and contents. The
cask also will contain a basket which will be provided to support
the fuel during transport. Additionally, for high exposure fuel,
provisions will be made for a moderator material, such as water,
to provide for absorption of the fast neutrons generated through
spontaneous fission and alpha-n reactions of the transuranium
isotopes. '

The principal normal environment effect from these shipments will
be the direct radiation dose from the shipments as they move from ,

'

the reactor to the reporcessing plant. For the purpose of this

(]) calculation, it has been assumed that the shipments will be made
at the maximum permitted level of 10 mrem per hour at a distance
of 6 feet from the nearest accessible surf ace. Based on this as-
sumption, and assuming that the nearest person will be 100 feet
from the centerline of the tracks, it is estimated that the dose
rate would be 0.2 mrem per hour. This would be reduced to 0.01
mrem per hour at a distance of 300 feet and beyond this distance
the radiation exposure received would be negligible.

A principal environmental effect from an accident would be whole
body radiation due to the increase radiation levels caused by the
release of noble gases. Exposure to personnel could result from 1

direct radiation. Because of the dose attenuation effects with
distance, it can be concluded that the direct radiation dose ef-
fects to the general population will be negligible. Even if this
accident is evaluated in accordance with the Department of Trans-
portation hypothetical accident criteria set forth in 49CFR173,
which considers that 1000 Ci of gaseous activity is released to
the environment, the population exposure should be negligible. A
similar conclusion may be reached regarding thyroid dose from
iodine.

|5.4.2.2 New Fuel

O New fuel is expected to be shipped by truck in containers designed !
to protect them from physical damage due to the normal handling

5.4-7
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C:)
and vibration of transportation. Because new fuel contains prac- .

!tically no fission products or radioactive gases, the results of
an accident, even if the fuel should be damaged, would be only
economic loss.

!

l

5.4.2.3 Conclusions

It is currently expected that new fuel will be shipped by truck |
to VNP and that spent fuel will be shipped from the plant by
rail. All shipments will be made in accordance with DOT regula-
tions as well as any other applicable regulations in effect at
the time.

As the result of having the alternates of barge, railroad and high-
way transportation from the plant, GPC is in a position to select
the mode of shipment for fuel that will have the least risk of
accident and minimal environmental impact when shipments are made.
Since nuclear fuel shipping technology is still developing, GPC
considers it important to have these alternates for fuel shipment.

<

O
5.4.3 EFFECTS ON GROUND WATER

5.4.3.1 Raising / Lowering of Ground Water Levels

Design use of ground water by VNP is 5000 gpm and the expected
'

useis2}{0gpm. This is well below the capacity of the Tuscaloosa
aquifer, ,21 and should have no effect on the ground water level.
Pumping tests by GPC indicate that lowering of plezometer levels
will be negligible beyond a distance of 1000 feet from the pumping
site.

5.4.3.2 Chemical and Radiological Contamination ,

i

|

Spills of liquids containing chemical or radioactive contaminants
would be restricted to the shallow ground water by the marl aqui-
clude which is found throughout the VNP site and would not affect
the deep Tuscaloosa aquifer. The migration of any spills would
be controlled by the permeabilities of the soil in the saturated
ground water zone and is estimated to be in the order of 350 years
as indicated in the following calculations.

O

5.4-8
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1. Permeabilities; ;

Field: 200 to 250 ft/yr

Laboratory: 10 to 20,000 ft/yr

Assume permeabilities of 8000 ft/yr and 200 ft/yr

2. Ground Water flow paths and gradients:
,

Minimum flow path of 2500 feet .

Gradient over initial 1000 feet: 4.5 x 10-3

Gradient over last 1500 feet: 10-2

3. Seepage velocities: '

'

v = ki/p y = seepage velocity
k = Coeff. of permeability
i = hydraulic gradient
p = porosity (assume 45%)

O ,

When k = 8000 ft/yr and i = 4.5 x 10-3

y= 8 x 10+3 x 4.5 x 10-3
= 80 ft/yr

4.5 x 10-1

When k = 200 ft/yr and i = 10-2 |
:
'

v = 2 x 10+2 x 10-2
= 4.5 ft/yr 4

4.5 x 10-1 |

4. Estimated time to traverse minimum flow path: '

1000/80 = 12.5 years and 1500/4.5 = 333 years

Total years = 12.5 + 345.5 years, say 350 years

5.4.4 VNP INTERACTION WITH OTHER NUCLEAR FACILITIES

.
Three nuclear facilities exist in the 50-mile radius surrounding
the VNP site. Ther are the Savannah River Plant, the Barnwell
Nuclear Fuel Plant, and Chem-Nuclear Services, Inc.

5.4-9
]
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A major mode of interaction between VNP and these nuclear facili-
ties (SRP, BNFP and Chem-Nuclear Services , Inc.) is a comparison
of the combined estimated man-rem doses from all 4 plants with the
estimated man-rem doses due to natural background.

,

The Barnwell Nuclear Fuel Plant Environmental Report estimates a
dose of 17 man-rem /yr within a 50 mile radius of BNFP. The BNFP
Environmental Report also states that " published SRP data suggeggspotential exposure valves similar to those expected from BNFP;"\ )
therefore, a similar valve of 17 man-rem /yr will be estimated for
S RP . Chem-Nuclear Services, Inc. has no planned releases of radio-
activity (see Subsection 2. 8-3) . The estimated man-rem dose from i

VNP (see Section 5.2) is approximately 16.6 man-rem /yr.

The estimated man / rem dose due to natural background radiation is
approximately 95,000 man-rem /yr (see Section 6.1 or 5.2).

The combined estimated man-rem /yr dose from all 4 nuclear facili-
ties in the area is approximately 50.6 man-rem /yr, which is 0.05
percent of the population dose due to natural background radio-

() activity.

:

!

t

,

5.4-10
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5.5 ASSESSMENT OF ENVIRONMENTAL EFFECTS OF PLANT OPERATION

5.5.1 EXPECTED BACKGROUND

5.5.1.1 Natural Sources

There is no evidence or reason to suggest that sources of natu-
ral radiation in the area are untypical of the southeastern i

United States. The extensive data obtained in the studies of |

the Savannah River Plant (SRP) (1) support this belief; the pre-
operational studies for VNP should provide further evidence in
this connection.

5.5.1.2 Man-made Sources

There are at present 3 principal sources of man-made radiation
and radioactivity in the area: SRP, Chem-Nuclear Services, Inc.,O and fallout from nuclear detonations. In a few years the Allied-
Gulf Nuclear Services plant at Barnwell, South Carolina, will
constitute a fourth source.

The environmental monitoring program of the SRP started in 1951,
before the plant went into operation. The program has included '

measurements of gamma radiation at the plant perimeter and at ,

a distance of 25 miles from the plant, of atmospheric radio- ;

activity collected on filters at the plant perimeter and at 25
and 100 miles from the plant, and of radioactivity in the
Savannah River upstream and downstream from the plant. discharges.
This program has included numerous additional measurements, but
these 3 are of particular importance in the present connection.
Semi-annual reports of the results of the Savannah River Plant
environmental program are available at least as far back as

|1962.(1)

The recent gamma radiation measurements available from the
Savannah River Plant environmental program are summarized in
Table 5.5-1. Several conclusions may be drawn from this table.
These conclusions are

1. The operation of the plant has had no significant in-

(") fluence on the gamma dose rates at the perimeter of
the plant.

5.5-1
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Table 5.5-1
,

<

GAMMA RADIATION DOSE RATES IN THE VICINITY

OF THE SAVANNAH RIVER PLANT

mR/24 Hours mR/24 Hours
,

Plant Perimeter 25-Mile Radius
,

!

Year Ave. High Low Ave. High Low

1966 0.27 0.41 0.18 0.23 0.32 0.12

1967 0.25 0.50 0.12 0.24 0.44 0.13
'

1968 0.23 0.59 0.06 0.22 0.71 0.03

O
1969 0.26 0.79 0.07 0.24 0.77 0.02

,

1970 0.17 0.28 0.11 0.18 0.41 0.10 ,

0.24 - - 0.23 ,

(88 mR/Yr) (84 mR/Yr)

t

First
llalf

1971 0.18 0.27 0.08 0.17 0.25 0.08

!

|
i

e

h

l

O |
|
|
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2. The average dose rate over the area covered by the

survey for the 5-year period is 86 mR (milliroentgen)
Der year. This is not significantly different from
the value of 74 mrad per year measured at Sylvania,
Georgia, in 1968. (2)

3. Variation about the averaae is large; the interval of
150 percent of the average for any one year encompasses
only about half of the extreme values in the table.

The measurements of filterable beta radioactivity in air since
1961(1) show variations with a ratio of high reading to low
reading of about 400 to 1; the highest values occurred in the
spring of 1963, and the lowest values occurred in late summer
of 1967. Throughout this 10 year period, the 3 sets of mea-
surements (plant perimeter, 25-mile radius and 100-mile radius)
show no systematic variations from one another. From this it
may be concluded that the operation of SRP is having no ap-
preciable influence on airborne filterable beta radioactivity
at the perimeter of the plant or beyond.

() Measurements of radioactive iodine in air since 1966 (3) show
only occasional positive values at the perimeter of the Savannah
River Plant, and these are matched in almost every instance by
similar values at the 100-mile radius. It thus appears that
the plant is having no appreciable effect on airborne radioac-
tive iodine at the perimeter.

Table 5.5-2 summarizes the measured concentration of airborne
tritium collected on silica gel. It is evident from this table
that concentrations of airborne tritium at the plant perimeter
have been about 3 times those at a distance of 25 miles from
the plant. It is clear, therefore, that the operation of SRP
is increasing concentrations of airborne tritium by measurable
amounts at the plant perimeter. These concentrations are very
small in comparison to the maximum permissible concentrations.

Table 5.5-3 summarizes conditions of radioactivity in the
Savannah River during 1970. Clearly, the operation of SRP is
contributing measurable increases in the radioactive concen-
trations of the river. The significance of the last row in
the table is not immediately evident. A negative value in t

this row indicates that less radioactivity appears in the river
than is released by the plant. This lost activity possibly has

(") been taken up in the sediments and swamps, or in the case of
tritium, has been lost by evaporation.

;

,
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Table 5.5-2

CONCENTRATIONS OF TRIT 1UM IN AIR IN THE

V1C1NITY OF TIIE SAVANNAH RIVER PLANT

uCi per cc

Year Perimeter 25 mile radius

-10
1966 1.9 x 10-10 0.6 x 10

-10
1967 2.0 x 10-10 0.7 x 10

-10 -10
- 1968 2.7 x 10 0.9 x 10
1 ~

-10
1969 1.7 x 10 0.5 x 10

1970 1.7 x 10-10 0.5 x 10-10

,

O ;

1
1
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RADI0A

1. Above the SRP, pCi/cc

2. Above the SRP, Ci/ year

3. Below the SRP, pCi/cc

4. Below the S.RP, Ci/ year

5. Apparent plant contrib
(row 4-row 2) Ci/yr.

r- SRP Additions

6. Four Mile Branch Ci/yr

7. Pen Branch, C1/yr.

8. Steel Creek, Ci/yr.

9. Lower Three Runs, Ci/y

10. Total SRP Addicions, C

11. Balance (row 5-row 10)

o

.
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Table 5.5-3

(IVE MATERIALS IN THE SAVANNAH RIVER FOR THE YEAR 1970(3)

11 - 3 Sr-89 Sr-90 Cs-137 S-35 Non Volatile '

Beta

8x10~ 7x10 - - 2x10-9
~

-

4,572 - 3.7 - - 22.

5.9x10-6 1.4x10 ' 1.1x10-9 1.2x10~ 4.1x10 7x10~
~ ~9

36,345 2.2 6.5 5.3 26.0 38. ;

cion,

31,773 2.2 2.8 5.3 26.0 16.

i

16,539 1.4 2.2 7.9 - 22

9,262 0.9 0.3 1.4 - 2

11,455 3.5 1.7 9.2 - 21.

0.157. 0.01 0.01 0.1 -
>

yr. 37,313 5.8 4.2 18.6 0 45,

1/yr. -5,540 -3.6 -1.4 -13.3 +26. -29.

i

ANSTEC
APERTURE
CARD

Also Avahble on
Aperture Card

.

1 ., ~.

9406100000- p
5.5-5
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5.5.1.3 Measurements of Background Radiation for VNP

Ten provisional locations for external radiation monitors (thermo-
luminescent dosimeters, TLD's) and 2 provisional locations for air- 3
borne radioactive material samplers have been selected and are shown
in Figure 5.5-1. The external radiation monitors were set out in
January 1972. Several months of the data are given in Table 5.5-4.

One air sampling unit was put into operation on the north side of the

|
site in 1973. The other was set up at the meteorological tower in

| February, 1974. These locations are shown on Figure 5.5-1. These 3
stations will be operated until about July 1, 1974 and then discontinued
until about two years prior to fuel loading. Other background radiation
measurements are described under the preoperational program in Subsection
5.5.3.

|

|

| 5.5.2 CRITICAL PATINAYS
|

| The expected liquid and gaseous releases of radioactive materials from
VNP are given in Table 3.6-2 and 3.6-3, respectively. In view of ex-
pected rates of releases, half-lives, and concentration factors in
the food chain, it is considered that the principal pathways of human

(} exposure will be among those given in Table 5.5-5.

The following studies will provide the information necessary to estab-
|

lish which human food pathways are critical, the degree to which the !

ptincipal radioactive isotopes may be concentrated in these pathways, j
and the volume of food which moves along these pathways: '

1

Biological studies (aquatic, terrestrial and j
'

agricultural)

Stable element concentrations

5.5.2.1 Biological Studies

i

The biological studies are intended to supplement, where necessary,
the available information on the present state of the environment,
to provide a system of observation sensitive and efficient enough to
detect changes in any of the 3 biological communities - aquatic,
terrestrial, and agricultural - and to provide samples and guidance
for the design of the radiological portion of the program.

($)
5.5-6
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Table 5.5-4

PRELIMINARY DATA FROM EXTERNAL RADIATION BACKGROUND STUDY

DATA PERIOD
February, 1972

NET MREM

Station 1st 2nd 3rd 4th 5th Average 2d

00 Control 8 8 7 7 8 7.6 1 1.0

01 10 11 11 11 10 10.6 1 1.0

02 10 12 11 10 12 11.0 1 2.0 i

03 10 9 12 10 11 10.4 1 2.2

04 10 10 10 10 10 10.0 1 0.0
i

05 9 9 10 9 9 9.2 1 0.8

06 12 12 12 11 12 11.8 1 0.8
0

07 10 10 11 11 10 10.4 1 1.0

08 10 10 12 11 12 11.0 1 2.0

09 11 11 10 11 11 10.8 1 0.8

10 11 12 13 12 11 11.8 i 1.6

NOTES:

1. Station numbers correspond to Figure 5.5-1.

2. Each dosimeter contains 5 individual chips. A dose reading
is obtained from each chip.

3. Dose due to beta plus gamma.

O

5.5-7
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- Table 5.5-4

PRELIMINARY DATA FROM EXTERNAL RADIATION BACKGROUND STUDY |

DATA PERIOD ,

March, 1972 '

NET MREM

Station 1st 2nd 3rd 4th 5th Average 1 2cf
j

00 Control 6 6 6 6 6 6.0 1 0.0

01 9 10 8 9 9 9.0 1 1.4 i

02 11 9 11 10 10 10.2 1 1.6

03 9 10 9 11 11 10.0 + 2.0

04 10 11 11 9 9 10.0 1 2.0
*

05 9 8 10 9 9 9.0 1 1.4

06 11 12 12 11 13 12.2 1 1.6

07 10 10 11 9 10 10.0 1 1.4

08 9 9 9 9 10 9.2 1 0.8

09 9 9 9 9 9 9.0 1 0.0

10 9 10 9 8 10 9.2 1 1.6

l

,

b

O
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O Table 5.5-4
;

PRELIMINARY DATA FROM EXTERNAL RADIATION BACKGROUND STUDY

DATA PERIOD
April, 1972

!

i

NET MREM

Station 1st 2nd 3rd 4th 5th Average I 2d
i

00 Control 9 7 8 9 8 8.2 I 1.6

01 14 10 12 11 14 12,2 3.6

02 12 10 10 12 10 10.812.2

03 10 8 8 10 9 9.012.0
04 12 9 10 10 12 10.6 2.6 +

05 10 11 11 10 10 10.4 1.0

06 10 13 13 11 10 11.413.0
07 10 9 12 10 12 10.612.6

'

08 9 8 8 9 9 8.6 1.0

09 9 8 9 9 9 8.8 0.8

10 9 9 9 9 9 9.010.0

1

|

|

1

1O
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Table 5.5-4

PRELIMINARY DATA FROM EXTERNAL RADIATION BACKGROUND STUDY

DATA PERIOD
May, 1972

NET MREM

+
Station 1st 2nd 3rd 4th 5th Average - 2v

00 Control 6 7 6 6 5 6.0 1.4

01 10 11 10 8 11 10.012.4

02 10 10 12 11 12 11.0 1 2.0

03 11 9 10 12 11 10.6 + 2.2

04 10 10 10 10 9 9.8 0.8

05 11 11 11 9 9 10.2 1 2.2

O De 11 11 11 12 13 11.e 1 1.8

07 10 11 11 9 11 10.4 1 1.8

08 10 11 10 12 10 10.6 1 1.8

09 11 10 11 11 11 10.8 1 0.8

10 10 10 10 10 11 10.2 1 0.8

O
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Table 5.5-5

PATHWAYS TO HUMAN EXPOSURE

Radioactive Material Released to Pathway to Humans

noble gases atmosphere direct exposure

-

atmosphere ~
drinking watertritium - -

river

iodine atmosphere milk
river fish

~

cesium

cobalt

molybdenum " wild birds
river_

rubidiump
.J. -

strontium fish

tellurium _ irrigated crops
,

5.5-11
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,

These studies were initiated in 1971. With this information it will
be possible to relate the discharge rate measured by the plant |

effluent monitors to the resulting maximum and average dose to ,

individuals in the area. This information will play a large part
in the final design of the radiological monitoring program and will |

permit the limits of detection of this program to be expressed in
terms of plant discharge rates. [

5.5.2.1.1 Aquatic Studies

Studies of the benthic macroinvertebrate comunity and the fish
!ocmunity are currently being conducted by GPC and are described

in detail in Section 2.7. The principal purpose of these studies ,

is to gather pre-operational data that will all w GPC to detect any
ecological changes in the river that might occur in either the
construction or operation of VNP. These studies will also serve
two secondary purposes - the selection and collection of species
for stable element analysis and the selection of suitable species
for radiological nonitoring. The criteria used for selecting the '

species for these two secondary purposes are given belw in Sub- i

sectio = 5 s 3- !O ,

Sampling station locations for the benthic macroinvertebrate |

camunity are as follws: (
GPC Biol. 1: River mile 159 !

GPC Biol. 2: River mile 153 |
|

GPC Biol. 3: River mile 150.4 (VNP site)
?

GPC Biol. 4: River mile 148

GPC Biol. 5: River mile 145.5
:
'

The locations of these stations are shown on Figure 5.5-2.

Sampling station locations for the fish cormunity are as follws: |

GPC F.B. 1: River mile 169.6

GPC F.B. 2: River mile 153
e

GPC F.B. 3: River mile 148.4

GPC F.B. 4: River mile 128.5
.

1

P
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Thelocations of these stations are shown on Figure 5.5-2. !

Benthic macroinvertebrate sampling currently is being conducted
on a six-week basis at all five sampling stations. Collecting

.

techniques currently being cuployed include the use of itdified
Dendy-artifical substrates, rock-filled baskets, and dredge
samples. Each sample is analyzed for species present and the
relative numbers of each. Data are expressed in terms of species
diversity indices.

Fish are currently being sampled on a six-veek basis at two of the .

four fish stations. Collecting techniques currently being erployed
include electrofishing, gill nets, and seining. Species are identified,
the number of each species determined, and the length and weight of
each individual recorded. Four more stations recently have been
selected for collection of a wide variety of aquatic organisms for
stable element concentration studies. At present these staticas
are not fixed as the work has just been started. However, the
following ranges for these stations on the Savannah River can be i

indicated: !

S.L. 1: between river mile 158 and 162
r

S.L. 2: between river mile 151.7 and 153.6
4

S.L. 3: between river mile 148.4 and 144

S.L. 4: below river mile 128.5
i

The locations of these stations are shown on Figure 5.5-2. These
locations will not be narrowed to a nere definite range in distance
for several months. The stable element concentration studies
are described in Paragraph 5.5.2.2.

All of the above listed stations - benthic macroinvertebrate,
fish, and stable elatent concentrations - are subject to change
as nore data beccmes available. Sampling frequencies may also
be changed.

5.5.2.1.2 Terrestrial Studies

The principal stresses WP will have on the terrestrial environ-
ment will be fran heat, water vapor and chemicals frcm the cooling

O

5.5-13
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tcwers and fran radioactive effluents. The radiological nonitoring ,

program, described in Subsection 5.5.3, will detect radioactivity
at levels far less than those which have ever been observed to
cause any ecological change. Suitable methods for nonitoring
ecological changes caused by heat, water vapor, and chemicals are

*

being sought. A program to ronitor deposition of chanicals (both
rate and arount), deposition of water, and movement of organisms [

on the plant site is currently under consideration. {

Terrestrial studies also will identify the species of wild game -

important for hunting, estimate the annual harvest of game
species in the area, and collect samples for stable element analysis.
A survey of terrestrial plant comunities was conducted by GPC
and is described in detail in Section 2.7.

3
;

4

5.5.2.1.3 Agricultural Studies ;

A census will be taken of the food and fodder crops and of the ,

dmestic animals and dm estic birds in the area. Available sources *

of information (county agents, farm and dairy associations, etc.)
will be utilized and supplemented by field studies where necessary. ;

O. Particular attention will be paid to the use of river water for
irrigation and watering stock.

.

!

The data obtained from this census will be presented in the form [
of a series of maps which shcw the production and distribution !

of each of the principal agricultural products within 50 miles of |
the VNP. >

5.5.2.2 Stable Element Concentration Studies f

'Ihe determination of the concentrations of certain stable elements !

in water and in a variety of biological species enables one to
mke three estimates irportant for the radiological program: (1)
upper limits an the degree to which radioactive materials discharged i

fran the plant into the river will be recancentrated in human ,

food derived fran the river, (2) the population dose produced by
the anticipated liquid radioactive discharges from the plant, and
(3) the cancentrations of plant-produced radioactive mterials in
fish fran measurements of cancentratians of these materials in -

nonitor organisms, such as clan's or aquatic plants.
,

t

:O
i

,
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These applications of stable elmont concentrations are based I

on two premises: (1) that there is in the environnent no |
physical, chemical, or biological mechanism which can discrimi- i
nate anoung the isotopes (stable and radioactive) of a chemical
element to any significant degree, and (2) that the radioactive
isotopes in plant liquid wastes are present in much lower concen-
trations than are the corresponding stable analogs in the river
water.

The chemicals which will be included in the stable element study
are derived from consideration of the radioactive isotopes
expected to occur in the WP liquid wastes. Table 3.6-2 gives
the isotopes which are expected in the liquid waste from a
pressurized water reactor. The thirteen elments selected for
study on the basis of expected releases, half-lives, concentra-
tion factors, cud ITC's in water, as well as lead, mercury,
and* zinc, because of their importance in non-radioactive
pollution, are listed in Table 5.5-6. Concentrations of these
16 elements will be measured in river water, sediment, and biolo- '

gical materials.
',

O Table 5.5-7 lists the kinds of samples, numbers of sampling [
stations, and sampling frequency being considered for the
stable element study. The selection will be guided by infor-
mation gained fran the biological studies, e.g. importance,
availability and size.

locations of sampling stations in the Savannah River for the
stable element concentration study are given in Paragraph
5.5.2.1.1 ;

5.5.2.3 Other Studies
!

The purpose of the studies described below is to provide support idata for the biological and stable elsrent concentration studies -

as well as to assess the effects of construction and plant opera- -

tion on the environnent.
.

,

O
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O Table 5.5-6

STABLE ELEMENT STUDY

Selected Elements

Barium Mercury

Cerium Molybdenum

Cesium Niobium

Cobalt Strontium

Iodine Tellurium

Iron Yttrium

Lead Zinc

Manganese Zirconium

O

O
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Table 5.5-7

TYPES OF SAMPLES TO BE CONSIDERED FOR THE MEASUREMENT OF

CONCENTRATIONS OF STABLE ELEMENTS
I

,

SAMPLING
STATIONS [

Indi- * Back- * Sampling
Sample material cator ground periods

2 (Fall)
Spring

Water (filtered) 2-3 1-2

Sediment (extractable) 2-3 1-2 2( 8

Bottom organisms (e.g.
2 (Fall)

Spring
clams, snails) 2-3 1-2

IRooted aquatic plants (e.g.
2 (p,P E

water weed, parrot's feather) 2-3 1-2

Game Fish 1-2 1-2 2( 1"E

(Plankton-feeder, e.g. gizzard
shad; bottom-feeder, e.g. carp
or sucker; omnivore,'e.g. one >

of the catfish; carnivore, e.g.
pickerel, sunfish)

Wild game and birds
1 1 1 (hunting(deer, squirrels, duck,

pheasant, quail, etc.) season)

Corps 1 1 1 (at har-
vest)

<

Domestic animals 1 1 1(atslaughoj
ter)

|

* Refer to paragraph 5.5.3.1.1 for definition
of station types.

O
.
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5.5.2.3.1. Water Quality Studies

Dissolved oxygen and temperature measurements are taken once weekly
at several stations on the Savannah River both above and below the
plant site (see Section 2.5). Temperature data are recorded con-
tinuously by the USGS at river miles 156.83 and 138.80. This program

3was begun in October 1971. Daily maximums, minimums, and averages
are availabic in the U.S.G.S. Water Resources Data for South Carolina.

A Yellow Springs Instrument Model 54 0xygen Meter is used to measure
D.O. (dissolved oxygen) and temperature. The instrument is calibrated
to the nearest 0.1 ppm before and after each survey by the Modified
Winkler Method for dissolved oxygen. Measurements are taken at the
1 , 3 , 5 , and 10-foot depths and also at the bottom. The survey
was begun in July 1971.

To date, the lowest D.O. recorded in the river has been 3.9 ppm on
the bottom with a temperature of 21.2*C at river mile 154 in August
1971. A D.O. of 1.8 ppm was recorded at the mouth of Lower Three
Runs Creek (river mile 129.3) with a temperature of 23.6"C in July
1971. The highest temperature recorded in the river was 25.l*C at

f-(,)s river mile 129 during September 1971. A temperature of 36.0*C was
recorded at the mouth of Four Mile Branch in September 1971. No
D.O. or temperature stratification has been noticed. At times the
temperature of the river increases about 1.0*C from river mile 158
to river mile 129.

The D.O. and temperature survey will be continued on a weekly basis until
June 1974. After June 1974, the survey will be discontinued until approxi- 3

mately one year before the plant begins operation. Figure 5.5-3 shows

the locations of the weekly survey points.

Once every 3 months, grab samples are taken at 2 locations, and
analyses are run. One sample is taken at river mile 150. The other
sample is taken in Beaverdam Creek. Samples were first analyzed in
June 1971. A typical analysis of a sample taken at river mile 150 is
given in Table 5.5-8. An analysis for Beaverdam Creek is given in
Table 5.5-9. A more thorough analysis for Beaverdam Creek is not yet
available. Samples at these 2 locations will be taken quarterly
during construction and into plant operation.

A permanent monitoring station for background water quality will be
set up approximately 1 mile upstream of the VNP intake structure, and
another permanent indicator water monitoring station will be set up 2

approximately 1 mile downstream from the plant site.

(v~)
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TABLE 5.5-8 {
SAVANNAH RIVER )

-O RIVER MILE 150 |
<

WATER QUALITY ANALYSIS u

by |
GPC '

January 20, 1972 !

!
:

.i
.

!
i

Color, color unite........................ 40 '

7brbidity, J.T.U.......................... 18 :

Ammonia (N), ppm.......................... O.22 |
Aluminum (A1), ppm........................ 0.00 |
Barium (Ba), ppm *......................... 0.0 |

Beryllium (Be) ppm *........................ 0.0 ,

Boron (B), ppm *........................... 0.0
Calcium (Ca), ppm......................... 56 |
Chloride (C1), ppm........................ 0.0
Total Chromium (Cr), ppm.................. 0.0 -

Cobalt (Co), ppm **........................ 0.0 |
Copper (Cu), ppm.......................... 0.00 ,

Fluoride (F), ppm......................... 0.00 |
Iodide & Iodine (I) , ppm * . . . . . . . . . . . . . . . . . 0.0 ;

Iron (Fe), ppm............................ O.18 |

() Lead (Fo), ppm *........................... 0.0 ;

Magnesium (Mg), ppm....................... 58 !
Manganese (Mn), ppm **..................... 0.0
Molybdenum (Mo), ppm *..................... 0.0 i
Nickel (Ni), ppm *......................... 0.0 - !

Phosphate (P), ppm........................ 0.01
Potassium (K), ppm........................ 1.8
Silicon (S1), ppm......................... 47 i

Silve.r (Ag), ppm.......................... 0.0 |
Sodium (Na), ppm.......................... 4.2 |
Strentium (Sr), ppm *...................... 0.0 .

Sulfate (S), ppm.......................... 2.1 !
Titanium (Ti), ppm *....................... 0.0 !
Vanadium (V), ppm *........................ 0.0 i

Zine(Zn), ppm ** .......................... 0.0 i

Zirconium (Zr), ppm **..................... 0.0 !

pH, elec troraetric . . . . . . . . . . . . . . . . . . . . . . . . . 6.4 ,

Total Dissolved Solids, ppm............... 41.8 ;

Nitrates and Hitrites (N), ppm............ O.17 i
!Ha rd ne s s as CACO , ppm . . . . . . . . . . . . . . . . . . . . 38.0

3
Cyanid e ' ( CN ) , ppm . . . . . . . . . . . . . . . . . . . . . . . . . 0.08 -|
Detergent, ppm............................ 0.0 ,

Thanin and Lignin, ppm................. O.39 !
Oil and Grease, pre.................... 72 {

4

O
NOTE: * Recorded as 0.0 - is less than 0.1 PPM '

** Recorded as 0.0 - is less than 0.01 PPM |
i
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' TABLE 5.5-9

( BEAVERDAM CREEK

WATER QUALITY ANALYSIS
by
GPC

December 20, 1971
,

i

t

|
1

Silica (SiO 7.4
Iron (Fe). 2)................................. 0.24...................................

Manganese (Mn)................................ 0.0
Calcium (Ca).................................. 5.6
Magnesium (Mg)................................ 3.9 ,

Sodium (Na)................................... 7.6
Potassium (K)................................. 1.9
Carbonate (C0 )............................... 0.0() Bicarbonate (SCO

"

S ul f a t e ( SO ) . . 3 ) . . . . . . . . . . . . . . . . . . . . . . . . . . .
2 9. 3
6.5..............................

4
Chloride (C1)................................. 6.0 ;

Fluoride (F).................................. 0.0
'

Nitrate (N)................................... 0.06
Phospha,te (PO ),.............................. 0.14

4
Total Dissolved Solids............ .......... 61.3
Total liardness as CaC0 ...................... 30.0

3
Alkalinity as CACO *

3
Phenolphtha1cin........................... 0.0

Tota 1.................................... 24.0
pli, electrometric............................. 6.9 t

Conductivity;,micrombos....................... 59
'

Free Carbon Dioxide (C0 )..................... 6
7 6.5Turbidity, J.T.U. ............................

Color, color un1ts........................... 29
Ionic Balance:

Cations................................... 0.979
Anions.................................... 0.780

NOTE: All values are expressed as parts per million, except the pli,
conductivity, turbidity, color and balance.

,

I

I
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The exact locations for these stations have not been decided upon

yet. The water quality parameters to be monitored have not been
decided upon yet, although dissolved oxygen, temperature, chlorides,
pH, conductivity, and others are being considered.

,

5.5.2.3.2. Air Quality Studies-Sulfur Dioxide

A background sulfur dioxide study has been initiated to provide ambient
air quality data in the vicinity of VNP. The study consists of 12 lead
dioxide sulfation plates located at 1 , 5 , and 10-mile radii from the
plant site. These sulfation plates are changed on a monthly basis. (See
Figure 5.5-4 for approximate locations of sulfation plates.)

The sulfation plates give an estimation of long-term mean concentrations
of sulfur dioxide in an atea. This technique is best used to identify ,

areas of sulfur dioxide pollution and to aid in locating continuous

O monitoring instruments in the most strategic locations, if required.
Figure 5.5-5 shows a plot of results to date of the sulfation plate net-
work of VNP. About July 1, 1974, this survey will be discontinued until I3approximately one year prior to plant operation.

5.5.2.3.3 Wet Cooling Tower Fogging and Icing Impact

This topic is discussed in Subsection 5.1.5.

5.5.2.3.4 5-M11e Survey

Starting 2 years prior to plant operation, a survey of the area within
5 miles of VNP will be conducted annually to determine the approximate
numbers of milk cows, goats, and vegetable gardens and the location of i

the nearest potential pasture land. Data obtained from the surveys will |2 '

be used to determine locations for obtaining samples for radiological
analysis. The SRP reservation will not be surveyed since access to
this area is limited.

A preliminary survey of this nature was conducted in July, 1973.
Figure 5.5-10 shows the results of this survey. ;

i
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5.5.2.4. Mathematical Models for Exposure Estimates

Estimates for this and other nuclear power plants indi-
cate that the following pathways of exposure are likely -

to account for most of the radiation exposure to people i

within 50 miles of the plant.

1. External exposure to the radiations from air- *

borne noble gases.

2. Internal exposure from the air-food-man pathway,
,

in particular iodine-131 in milk. .

3. Internal exposure from the water-fish-man path-
way, in particular fresh-water fish and estuarine
shell-fish.

There are, of course, many other potential pathways of i

exposure, but none of them which has been examined con- '

tributes appreciably to the exposure from the three path-
ways enumerated above.

() Mathematical models have been developed to estimate the
'

annual dose from measurements made on the effluent streams.
Environmental measurements made at points along the
exposure pathway serve to confirm, or refine the models
for early stages of the pathway and to provide the input '

for models which describe later stages of the pathway.
Figure 5.5-Sa illustrates the relations among effluent
measurements, environmental measurements and the environ-
mental models.

For purposes of dose estimation, five mathematical models
have been developed.

1) External dose model: gives the whole body dose
,

which results from air containing radioactive
noble gases.

2) Atmospheric ingestion rate model: gives the rate
of ingestion for each isotope in the atmospheric
effluent. Note in Figure 5.5-Sa that this includes

,

the Atmospheric Dispersion Model, Deposition Model, I

the Terrestrial Translocation Model, and the
Population Ingestion Model.

3) Atmospheric dispersion model: gives the values of
X/0, the dispersion parameter used in the atmos-
pheric ingestion rate model, number 2 above.

5.5-21a 11/22/72
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4) Iqueous ingestion rate model: gives the rate of ingestion
for each principal isotope in the aqueous effluent. Note

,

in Figure 5.5-5a that this includes the Aquatic Dispersion i

Fbdel and the Population Ingestion Model.
,

;

5) Organ dose bbdel: gives the annual organ doses frcm all
important sources of exposure by ingestion. ;

'

5.5.2.4.1 External Dose hbdel

The basic mathematical model used to calculate the whole body
exposures is defined in reference 4 and modified as follows:

4 13

9 b ,b [C Ci fi X G dy dz dt (4)y gystability 1sotope y z t
J=1 1-1 ;

%here
:

Cloud gamma dose (rem) [D =
g

4
Ci Conversion factor (3.7x10 Dis /sec-pCi)=

Ci Flux to dose conversion factor for the ith=

isotope (rcn/sec-7/'cc)

i
Number of photons of the ith isotope emitted perf =

disintegration ( 7 's/ dis)
Dose attenuation kernel for the ith isotopeG =y
(dimensionless) _

- .

}dy2 2
fXy 3 04 exp _z _ y= pR (5) i

2 2

2 1r u cf cr T, 2c7 )Y~ ~

,_ Y y z _

hhere

y Average annual isotopic airborne concentration ofX =

of the ith isotope (uCi/cc)

f. Accumulative frequency for wind speed, stability=

3 and sector (chmensionless)

.

O
1

5.5-21b
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Plant release rate of the ith isotope (uCi/sec)O =
g

#yfz= Horizontal and vertical diffusion coefficients
(cm)

Wind speed (cr/sec)u =

y,z = Horizontal & vertical distances fran plume centerline
(an)

@ Sector angle over which plume is averaged (radians)=

Distance frun release point to detector position (an)R =

5.5.2.4.2. Atmospheric Ingestian Rate Fbdel

This nodel starts with the discharx3e rate of individual isotopes
to the atrosphere (Qair) and calculates the rate of ingestion(- ) for each isotope in terrestrially derived food. There are
15 'vidual stages to this calculation, which are set forth
below.

O
(a) Rate of deposition: (5)

R = (Og) (Vdep) (X/Q)

note that Cg (Qair) (VO)=

where Cair = cancentration of isotope in air
If the deposition velocity is taken to be

10-2 ny'secV =
dep

(10-2) (g ir) (X/Q), u CiR =
dep a m2 - year

|

|

(b) Maximum rate of deposition:

JRdq) m IO&) (Vdep) IWO) max , uCi*

me - year

(c) The rnximum accumulated deposition on soil is irportant
only for long-lived isotopes:

(Dggii)n, (Rdep) max -(L) (Asoil)
=

O x son
1_e

5.5-21c
11/22/72
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where:

A soil (6) = elimination constant for soil 0.04 year-1=

L = Life of the plant = 40 years

substitution of these values gives

(Dggii) max 20 (R=
dep max,

(d) The maxinun accumulated deposition on vegetation:

(7) ( ep) max(Dveg) max
=

uCi
A field + Ar 2n

where:
A field = elimination constant while growing in the field =

18 year-1

Ar = radioactive decay constant, which is characteristicO for the isotope

(e) Concentration in edible vegetation due both to recent
deposition and to soil accumulation for the life of
the plant; uptake frm the soil is important only for
strontium - 90 for which:

1 x 103 (pdep) m pCi40yC potato =

kg wet wt.

3C 1 x 10 (pdep) m pCi40y flour =

kg wet wt.

40y green veg = 4 x 104 (pdep) m pCiC

kg wet wt.

At the end of plant life (40 years), these concentrations in
vegetation are derived predcminatly frczn the strontium -90 accu-
mulated in the soil, and only to a smll extent frcm that which
deposits directly on the growing plant. The factors for these
three materials are obtained frcrn data on calcium and strontium -90
concentrations and the general relations given in Russell, Radioactivity
and the Humn Diet.I7)

(f) Concentration in edible vegetation frcm direct deposition
O cm1v cienores uetexe from the soi1):

5.5-21d
11/22/72
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O vur-ta

6C (Fny) (Dena) m w (L) (10 ), pCidep ev =

kg wet wt.

Y ev
where:

fraction of the accumulated deposition onF =
ev vegetation which falls on edible vegetation

D = accumulated depositicn on vegetation where ground-veg a level concentration in air is a maximum

1( ratio of wet weight of vegetation to the dry weight=

yield of edible vegetation kg dry wt/m2V ev =

106 converts uCi to pCi=

Take as representative values F q 0.1, Yev = 0.1 kg 9 wt./m2e
Yu= 0.25 kg (dry) /kg (wet)

dep ev = 2.5 x 105 (D ,eg e , pCilC

O *e wet we-
(g) Deposition rate at the dairy farm which has the highest

ground concentration:

(X/0)m4,3 (pdep) max, uCiI(R =
dep milk

(X/0) max me - year

where:

(X/Q) g the nnximum value of the dispersion=

parameter at a dairy fann

the maximum value of the dispersion(X/0) max
=

parameter

m ximum rate of deposition, see (b)(R I =
dep m

above

(h) Accumulated deposition on vegetation at the dairy
farm which has the highest ground concentration:

(X/Q) -
.

(Dveg) milk (Dyeg) m
milk '= .

uC1g ,

2m

O
5.5-21e
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This relation applies only for strontiun -89

(i) Concentration in milk:

2.7 x 103 K( g dep rate) (Edep) milk)iC =
milk
pCi
liter

where:

K the constant which relatesmilk dep rate =

Cmilk to (Rdep) milk

Deposition rate at the dairy
fare. )Elc$ has the highest ground concentration,(Rd

=.

w
see (g) , above.

This relation applies for iodine -131, cesium -137 and strantiun
-90. For strontiun -89, see (j) , below

O (3) encentreum of e-u -891m s1x:

1 x 106 (milk dep) (Dveg) milkCmilk =

where:

K(milk dep) See (i) above

(Dveg) milk frcm (h) above

OLe

5.5-21f
11/22/72
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(k) Depostion rate at the beef-producing farm:

(Edep) beef 0} Mef*

(Rdep) m
(X/Q) max

The value of the dispersion parameterwhere: (X/Q) g f =

at the beef-producing farm
.

(Rdep) m See (b) abcwe
i

This relation applies only for cesium -137 and strontium -90.

(1) Concentration in beef:

2.7 x 103 ( eef dep rate) IEdep) beefEC =
beef

pCi
kg wet wt.

where: .

the constant relating the concen-(beef dep rate)K =

tration in beef to the total
'

deposition rate at the beef-pro-
ducing farm

(Rdep) beef See (k) above

This relation applies only for strontium -90 and Cesium -137.

(m) Rate of ingestion by way of milk:

(Cmilk) IEcons) milk(R33g) milk =

*

is given by (i) and (j)where: CMik
irate of milk consumption, liter / day(Pm) g =

1 liter / day for a child, then* take (R g) =

' PCi .(Ring) milk bilk*
tday
i

O rute re1 tiom is imeorteat om1r for -131, sr-90 sr-89 e=a ce-137.

5.5-21g
11/22/72
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(n) Rate of ingestion by way of beef: f

(g) gf (Q) (R )g=

where: (f is given by (1) (above)
rate of beef consumption, kgR ) =

f
wet wt. .

0.1 kg wet ht./ day, then
mns)) beef

take R =

0.1 (Cbeef) pCiR =
ing beef ,

day

This relation is important only for cesium -137 and strontium -90.

(o) Rate of ingestion by way of vegetables:

(Cev) (R s) ,(Ring) ev =

where C is given by (e) or (f) (above)ev

O <a_s) . rete of ccas#=etiaa of eaiste veseted1ee,=

kg wet wt./ day

0.1 kg wet wt./ day, thentake (R
f)ev

=

0.1 (Cev) pCi(Rbg =
ev

day

C (Sc)Note: for Sr-90, use C =gev

5.5.2.4.3. Atnespheric Dispersion Tbdel

This nodel is used to derive the annual average ground-level value
for X/Q. The formula is that given by Slade (ref. D. H. Slade,
editor Meteorology and Ataric Energy, TID-24190,1968, p.113):

0.01 f
- 2

-

= (h1/2 .
exp ~h

iX

Oair cr i 5 , (2 W n) 2 e 2
g, ,

1 3 *J - zi -

where:

ground level air concentration at down-X =

O
5.5-21h
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wind distance x in a given sector (Ci/m3)

effluent discharge rate to air (Ci/sec)Qair =

atmospheric stability classi =
;

!frequency of stability class i in the sectorf =
i

:

standard deviation of the vertical concentration I6zi =

distribution at distance x for stability class !
i (m) !

'

uj average wind velocity for wind class j (Wsec)=

downwind distance (m)x =

number of sectors (16) >

n =

stack height (m)h =

The on-site meteorological data should be available by Decanber,1973

O (eee sectio" c) -

5.5.2.4.4 Aqueous Ingestion Rate Model

This model gives the rate of human ingestion for each isotope in the aqueous
effluent. There are three individual stages to this calculation, which are
set forth below.

.

(1) Aquatic dispersion: Calculate the average annual
concentration in river water

bater O"*'"'"

R ygg ;f
:
I

where:

average annual liquid effluent dischargeC =
water rate for each isotope (uCi/cm3 )

'average annual liquid effluent discharge0 =

rate for each isotope (uci/ year)

average annual river flow (cra3/ year)R =
figg

;

t

O !

5.5-21i
1/15/73
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This relation assumes instantaneous and ccnplete dilution of the
effluent by river water. This condition will be realized within
several miles dcr.mstream frun the outfall. It is unlikely that
many fish spend their entire lives in this mixing zone and even less
likely that such fish constitute a significant fraction of any
individual's diet of fish.

The relation above also assumes constant, continuous rates of effluent

release and river flow. Seasonal variations of river flow and discrete
but frunent nuclide discharges are unlikely to influence dose
estimates appreciably. Such annual averaging is cu mistent with the
reccnmendations of 10 CFR 20.

The annual average river flow estimated from 34 years of data is:

3 28.9 x 1015 cm / yearR =
figg

(2) Aquatic translocation: Calculate the average concentration
in each important aquatic organism.

C (FC =
aq org water conc org

where: Cag org = average annual concentration for each isotope in
the aquatic organism ( uCi/g)

average anmal concentration for each isoC =
water

in river water, See (1) above ( uCi/an )

(F nc)org concentration factor for each isotope in=

3the organism ( uCi/gev uCi/an)

Values for the concentration factor, (F ) are obtained fran
Chapnan, et al, VCRL-50564, December 19k Jib,and Eisenbud,
Radiation Data and Reports, vol. 13, No. 5, May 1972; Freke, Health
Physics l_3_: 743-758, 1967; and fran pre-operational studies at the3
site.

(3) Population ingestion: Calculate the average annual
rate of ingestion of an isotope by eating aquatic
organisms.

I

O
5. 5-21j Amend. 2 11/26/73



._..

VNP-ER

O

where:
)

(R "9)IU"
limiting rate of ingestion of the=

isotope (pCi/ day)
:

610 converts uCi to pCi

Then for any medium

{R medium(Ring) medium =
cons medium

where (Ring) neditml rate of ingestion of the isotope=

by way of the medium ( pCi/ day)

(Rcons } ndian
rate of consumption of the mcd- :=

ium ( g/ day)

medium g ncentration of the isotopeC =

in the medium (pci/g)
i

the ratio of organ dose to organ dose [Lot F =
, d se Ibnlimit for any organ

O 1

:

t hen

(R ng) meditnF 4dose lim 5 ,

,

(Ring lin i

(2) The situation with strontium -89, strontium
-90 and iodine -131 is different from that with other
isotopes because the Federal Radiation Council has
recommended specific intake rates which are expected to !

deliver the maximum permissible population dose to the ;
critical organ.

Isotope (R4p ) 191_ >

I-131 80 pCi/ day
Sr-89 6,000 pCi/ day
Sr-90 6 00 pCi/ day

,

used for other isotopes kphlidd*
the same expression

f
With these values for (R ) ,

dose Ibn 5 (R ,g)- diunF 4 t

(Ring) lbn
O

5.5-21 1
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(3) The organ dose from ingestion can be calculated
from

1 1 FN dose limit
organ dose organ dose limit media isotopes

where the organ dose limits are
.

Organ Rorgan dose limit

Whole body, gonads,
bone marrow 0.17 rem / year

Thyroid, skin 0.5 rem / year

other organs 0.5 rem / year

Note:

'

The following data are necessary in the formulary of
5.5.2.4. They are given here, with the source.

O Symbol Value Reference

-2V 10 m/sec 5, p. 207dep
!
'

L 40 years SAR

~1Asoil 0.04 year 6 .

Afield 18 year ~1 7, p. 92

~1Ar year S

K 0.25 kg (dry ) /h;g (wet > 11, p. 42y

F 0.1 dimensionless 9, & 7 , p. 193ev
2

Y 0.1 kg (dry) /m gev

h- 1. 7 uC1,'1 per uCi/m -day 6 f2
milk dep rate (for I-131

4.9 for Cs!137 6 i

0.23 for Sr-90 6 i

t

O
5.5-21m

11/22/72
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beefkep rate 23 uCi/kg (wet) per uCi/m -day 62

(for Cs-137)
0.94 for Sr-90 6
0.03 for Sr-89 7

(Roons) beef 100 g/ day wet (1/4 of meat) 7, p. 68 i

(Reons) ev 100 g/ day wet 12, p. 200

(Rcons) milk 1 liter / day 10
;

!

!

5.5.3 SIMLING FEDIA, IOCATIG!S MO FREQUE2K.Y

5.5.3.1 'Ihe pre-Operational Phase

O' '

5.5.3.1.1 Basis for the Choice of Sanpling locations
.

>

r

'Ihe radiological survey program is designed on the principle that
samples and reasurem2nts are to be taken at two kinds of

,

f

i

[

<

!

t

O
5.5-21n
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locations: indicator stations, where concentrations of plant-
produced radioactive materials are expected to have equal
long-term or maximum values, and background stations, where
concentrations of plant produced radioactive materials will
be insignificant. Indicator samples provide the most sensitive
indications of plant emissions, while background samples
provide concurrent measures of radiological conditions not
associated with the plant operation. The latter type of infor-
mation enables GPC to distinguish changes brought about by fall-
out from nuclear detonations, emissions from other nuclear
plants, discharges from nuclear medicine clinics, and other
sources from those changes produced by plant discharges. Before-
and-after comparisons do not permit this distinction to be made.

5.5.3.1.2 Indicator Stations for Atmospheric Radioactivity

Stations for atmospheric radioactivity, both indicator and
background, will contain a continuous air sampler, a precipi-
tation collector and one or more devices for measuring external
beta and gamma radiation. The continuous air sampler wills

consist of a pump able to draw at least one cubic foot per
minute (300 cubic meters per week) through the filter train
consisting of a dust filter and an iodine-trapping cartridge,
a pressure gage, and a running-time clock, or a gas-volume
meter. The precipitation collector consists of a plastic funnel
of known area and a plastic jug. Devices suitable for measuring
external beta and gamma radiation are photographic film dosi-
meters, dessicated and sealed, or TLD's.

Optimum locations for the indicator stations are determined
from the data. generated by the meteorological program described
in Subsection 5.5-7 These data are used to calculate the
average annual ground-level concentrations and doses which
would occur if radioactive gases were emitted continuously from
the plant at a constant rate. The results of such calculations
are plotted on a map as isopleths of equal doses. The indica-
tor stations will be placed, as far as practical, along an
isopleth of equal concentration which falls inside the site boun-
dary.

5.5-22
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5.5.3.1.3 Background Stations for Atmospheric Radioactivity

Background stations will be placed 10 to 15 miles from the
site at locations not expected to be significantly influenced
by plant operations. The location of neighboring nuclear .

facilities and the direction from which the prevailing winds
come will aid in determining the locations.

5.5.3.1.4 External Radiation Monitors

A monitor for external beta and gamma radiation (film badge
or TLD) will be placed at each of the indicator atmospheric
monitoring stations. Ten additional monitors will be placed
at intervals midway between these stations on the same isopleth.
Each of the background atmospheric monitoring stations will
contain two external radiation monitors to provide sufficient
background data as reference for the indicator readings.

(
5.5.3.1.5 Surface Water Monitoring Stations

There will probably be 4 stations for monitoring surface water,
two background stations upriver from the point of discharge

;of VNP and two indicator stations below the discharge. Sediment '

and aquatic organisms will also be collected at three of these
stations. The locations for these stations will be established
on the basis of the information obtained in the preliminary
phase and, consequently, cannot be given at this time. Several
species of rooted aquatic plants exist in the river,and the
expectation is that at least one of these species can be used
as a monitor organism for radiological purposes.

5.5.3.1.6 Ground Water Monitoring Stations

There will be 5 indicator wells drilled to the surface of the
ground water (30 to 40 feet below grade). These will be 1500
to 2000 feet from the center of the plant to the east, south-
east, south, southwest and west. There will be one background
well about 2000 feet north of the plant center.

5.5-23
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5.5.3.1.7 Agricultural Samples

When the types and locations of various agricultural activities
in the area have been established, the selection of agricultural
materials suitable for radiological monitoring will be considered.
For each type of indicator sample, a corresponding background
sample will be designated.

5.5.3.2 The Operational Phase

Table 5.5-10 summarizes the present plans for the Operational
Phase of the radiological program. The other samples which
are assayed for radioactivity will be analyzed by appropriate
means for those isotopes which occur in the corresponding
waste discharge to an appreciable extent.

Table 5.5-10 indicates that three sampling regimes will be used.
Regime I involves the analysis of only the radiation dosimeters

O and the collection of only airborne dust and precipitation.
These samples could not be collected soon enough after an
unanticipated release to give information about such a release.
If no unwanted release occurs during the collection period, the
samples of airborne dust and precipitation are discarded without
analysis. Regime II will be used when plant discharges are
sufficiently large that they may produce measurable levels of
radioactivity in the environment. Regime III is an intensive
program which will be used when plant discharges are several
times larger than those which call for Regime II. For the
first 12 months of commercial operation, Regime II will be used
regardless of how low the discharges may be.

5.5.3.2.1 Basis for the Choice of Sampling Media
1

i

The environmental media to be sampled have been selected because
they are the most sensitive, the most reliable, and the most
readily interpreted in terms of the environmental parameters
(dispersion, dilution, deposition and concentration) which con-
trol the population dose resulting from any given rate of discharge.

O
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SAMPLE

External Radiation

Airborne Dust

.

Precipitation

ANSTEC
APERTURE

""
.

C/4Qg Other Agricultural !
Products

'fC #Wallable on River Water
, penure cara' ;

,

<

i

River Sediment

Aquatic Organisms
,

Groundwater i

Notes:

(1) Milk or other agr
areas where the o
concentration.

,

(2) Thestationwateh

(3) Key: F dessican
S collect @
C collect @
G a grab s

11 - 5 2 a grab @
P survey @

The number @l
, _
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Table 5.5-10

Tentative Schedule for the Operational Radiological Program

V0GTLE NUCLEAR PLANT

SAMPLING FREQUENCY

NUMBER OF STATIONS (See Notes Below)
REGIME

INDICATOR BACKGROUND 1 11 III TYPE OF ANALYSIS

20 5 F-13 F-13 F-4 Film badges and/or TLD's will be
read by outside firms with in plant per-
sonnel providing periodic checks.

10 5 S-1 C-1 C-1 Filters will be assayed by gross beta,
followed, if necessary by gamma scan.

10 5 S-4 C-4 C-4 Precipitation will be assayed by gamma
spectrometer.

(1) (1) None G-4 G-1 Analyzed for lodine by gamma spectrometer.

(1) (1) None 11- 5 2 11- 4 Analyzed by gamma spectrometer.

2 2 (2) None C-4 C-1 River water will be assayed by gamma
spectrometer. At 1 cast quarterly a sample
will be filtered and assayed and insolu-
able material will be scanned for gross
beta.

2 1 None P-52 P-13 Sediment will be surveyed by underwater
gamma probe.

2 1 None G-13 G-4 Soft muscle portion and fillets will be
assayed by gamma spectrometer.

5 1 None G-13 G-4 The entire sample will be assayed for
'

tritium.

icultural products will be included in the program only if they are produced in
round concentration of plant effluent is 1/10 or more of the site boundary

intake will provide the second background station for river water.

ed film badge or TLD read at the end of the exposure period
d and discarded without analysis
d continuously and assayed for radioactivity
ample assayed for radioactivity
ample at harvest, 11-4 a grab sample at 4-week intervals during the growing season
f. sediment with an underwater gamma prob 940610009G *

after the letters give the sampling period in weeks. I l 5.5-25

.
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For example, organisms which move over an extensive area are not
generally suitable as sample media because there is no way to know
what location they represent.

5.5.3.2.2 Basis for the Choice of Sampling Frequency

The frequencies of sampling of the 3 monitoring regimes given in
Table 5.5-10 are adjusted to correspond to the amount of radioactive
material released. When the amounts released are large, the frequency

of sampling of the affected media will be high. The converse is also
true. At discharge rates where prediction and measurement indicate
that no detectable quantities of plant-produced materials occur, the
sampling frequency will drop to zero. In some cases the sampling fre-

quency is determined by inherent characteristics of the medium: air
filters can be run only for a week before excessive pressure-drop
arises; agricultural crops are best sampled at the time of harvest.

5.5.3.2.3 Plans for Implementation of Table 5.5-10

5.5.3.2.3.1 Indicator Stations for Atmospheric Radioactivity.

These stations will contain a film badge and/or a thermoluminescent
N dosimeter for measuring external beta and gamma radiation, a continuous

air sampler for sampling airborne dust, and a precipitation collection
jug. There will also be an elapsed running-time clock or a gas-volume
meter for use with the continuous air sampler. The air sampling pumps
will be Bell and Gossett Motor Vacuum Pumps, Model STC 19-1, equipped
with in-line aluminum charcoal cartridge holders coupled to an aluminum
filter holder for 47 mm paper.

There will be 10 indicator stations placed approximately 36 degrees
apart on the site. These 10 stations will be located on, or as near

as practical to, an isopleth of equal long-term ground level concentra-
tion. 1sopleths will be calculated using data generated by the on-site
meteorological tower.

One on-site air sampling station was established in 1973 and another in
February, 1974. The locations of these two stations are shown on
Figure 5.5-1. These stations will be operated until about July 1, 1974 3

and then discontinued until about one year prior to fuel loading when
all of the indicator air sampling stations will be installed. The
locations of the two stations already installed may change based on
meteorological data and the isopleths calculated.

5.5-26
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5.5.3.2.3.2 Background Stations for Atmospheric Radioactivity.

These stations will contain the same instruments and will perform the
same functions as the indicator stations. However, these stations will
contain 2 external radiation dosimeters to provide adequate background
data. Three of these stations will be located in Georgia 10 to 15 miles
from the plant, approximately 72 degrees apart. Two stations will be
located in South Carolina--one on the SRP reservation and the other at
Johnson's Landing, S.C. Four of these five stations were installed in
1973 and the fifth (located at Johnson's Landing, S.C.) will not be in-
stalled until about one year prior to fuel loading. The locations of
these stations are shown on Figure 5.5-6. These locations are as follows:

Station 1 is located on Horseshoe Road in Richmond County, Georgia
about 0.2 miles from Georgia Highway 56 and about 14 miles northwest
of the VNP site.

Station 2 is located at the GPC district office in Waynesboro,
Georgia about 14 miles west of the VNP site.

"

3Station 3 is located in downtown Sardis, Georgia on Georgia High-
way 24 about 11.5 miles south of the VNP site.

(I Station 4 will be located at Johnson's Landing, South Carolina
about 18 miles southeast of the VNP site.

Station 5 is located at the intersection of South Carolina Highway
125 and SRP 1 about 13 miles north of the VNP site.

P

These stations will be operated until about July 1, 1974 and then dis-
continued until about one year prior to fuel loadino. The locations
of these stations may change based on meteorological data and the iso-
pleths calculated.

5.5.3.2.3.3 External Radiation Monitors.

External radiation monitors will be located as far as practical in
accordance with Paragraph 5.5.3.1.4.

*: the Fresent time there are 10 on-site external radiation monitoring
etations det up to obtain background data (also described in Subsection

5.5.1.3). Each station contains 1 thermoluminescent dosimeter (TLD). 3
The TLD is exchanged quarterly. These stations were located so as to
cover the site adequately and to be out of the way of construction
activities. The station locations are given on Figure 5.5-1. These
stations were established in January 1972 and will be continued until
isopleths have been calculated. Then these stations will be relocated

() in accordance with Paragraph 5.5.3.1.4. Some results of this program E3
are given in Table 5.5-4.

5.5-27
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5.5.3.2.3.4 Station locations. The proposed sampling program for t

the radiological survey is given in Table 5.5-10. All the infonnation
necessary to determine the locations for proper sampling is not yet '

available. Ikuwer, fram preliminary surveys, the following can be
given as tentative sampling locations:

.

I

1. External Radiation, Airborne Dust, and Precipitation-
,

Sampling stations will be located as stated in Para- !

graphs 5.5.3.2.3.1, 5.5.3.2.3.2, 5.5.3.2.3.3, and as
shown on Figure 5.5-6.

2. Milk and Agricultural Products - If milk or other
agricultural products are produced in areas where the
ground concentration of plant effluent is 1/10 or more
of the site boundary concentration, these areas will
be used as indicator stations and background stations
will be located at areas not significantly influenced
by the plant. '

3. River Water - Background stations for nonitoring river
water will be located about 1 mile upstream and at the :

river intake structure. Indicator stations for noni- -

toring river water will be located about 1 mile down-
stream and about 7 miles downstream.

4. River Sediment - A background station for river sediment
will be located about 1 mile upstream. Indicator stations

>

will be located about 1 mile downstream and about 7 miles
downstream.

'

5. Aquatic Organisms - A background station for aquatic
;onJanisms will be located about 1 mile upstream. In-

dicator stations will be located about 1 mile down- |

,

stream and 7 miles downstream. '

|
i

6. Ground Water - A background well for ground water will
be located about 2000 feet north of the plant center.
Indicator wells will be located 1500 to 2000 feet to the )

cast, southeast, south, southwest, and west of the plant (center.

i5.5.4 ANALYTICAI. SENSITIVITY J

i

Table 5.5-10 and Figure 5.5-7 give a brief description of tentative plans
for and types of analyses to be performed and the measuring equignent to be

,used. A nore detailed description follows.
|

'O
5.5-28
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5.5.4.1 Manitoring DIuirrent

The Vogtle Nuclear Plant environmental nonitoring progr. 'n will
use the follming apparatus:

Gross beta - thin windm , wide-area,
lm-level beta counter

H-3 - liquid scintillation counter {
'Ganma Spectrcrretry - 4" x 4" NaI crystal in a shielded

cave. Spectrometry will be perform-
od by a nulti-channel analyzer

!
5.5.4.2 Sarple Characteristics * ,

The characteristics of samples will vary depending upon the
nedium and the analysis:

Gross beta - 2" diannter paper or glass fiber
filter

O H-3 - small volume of water distilled frm
sample

Ganma Spectrcretry -
Liquid - large volume of untreated liquid in

Marinelli beaker

Organisms - flesh separated frm btaes, shells,
etc. j

Charcoal - small mass of charcoal granules
(^50 gm) in canister or vial. i

5.5.4.3 Sample Size

Air samples will be limited in size by collection techniques. t

Water and milk samples will be limited in size by analytical
techniques. Aquatic organism sample sizes will probably be !

limited by availablility. Anticipated sample sizes are listed
in Table 5.5-10a.

5.5.4.4 Imer Detection Limits and Sanple Sensitivities

An equatidl3) universally used to estimate the 95% confidence
level uncertainty is:

,

~*O i a.E = + 1.96 t ts b
_

5.5-29 11-22-72
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Table 5.5-10a

VNP FADICIOGICAL MCtTIORING PROGPN1 SAMPIE SIZES AND SENSITIVITIES

REGIFE III

Collection Sample

Sample Types Frequency Sample Size Analysis Iower Detection Limit Efficiency Sensitivity

Agricultural bbnthly 500 g. Y-Spec. 80 pCi/ sample 100% 15 x 10 pCi/g 1 2
wet i

3

Airborne Dust M:ekly 400 m B 5 x 10-1 pCi/ sample 100% 1 x 10-3 pCi/mProducts 3
3

Airborne Iodine Weekly 400 m3 I-131 80 pCi/ sample 25% 8 x 10-1 pCi/m

External Radiation bbnthly 1 mo. Read mut <10 mrem / period 100% <10 mran/no.

? Precipitation Monthly 3.5 1. Y-Spec. 80 pCi/ sample 100% 20 pCi/l

| T Precipitation bbathly 0.005 1. H-3 2.5 pCi/ sample 100% 5 x 102 pCi/l

! $ River Water Weekly 3.5 1 Y-Spec. 80 pCi/ sample 100% 20 PCi/l
2

River Water Weekly 0.005 1. H-3 2.5 pCi/ sample 100% 5 x 10 pCi/1

River Water Weekly 3.5 1 I-131 80 pCi/ sample 100% 20 pCi/l

Milk R:ekly 3.5 1 Y-Spec. 80 pCi/ sample 100% 20 pCi/l

Milk Weekly 3.5 1 I-131 80 pCi/ sample 100% 20 pCi/l

River Benthos bbnthly 500 g. Y-Spec. 80 pCi/ sample 100% 1.5 x 10-1 pCi/g
wet

River Fish bbnthly 500 g. T-Spec. 80 pCi/ sample 100% 1.5 x 10-1 pCi/g
wet

3" Well Water bbnthly 3.5 1 Y-Spec. 80 ECi/ sample 100% 20 pCi/l

I $ Well Water bbnthly 0.005 1 H-3 2.5 pCi/ sample 100% 5 x 102 pCi/l

Well Water bbnthly 3.5 1 I-131 80 pCi/ sample 100% 20 pCi/l"
.

ro

k

u

!

|
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For I-131 on charcoal, a one-pint freezer jar geometry is assumed.
Assuming 100% collection, efficiency, the corresponding sample sensi-
tivity is 5 x 10-2 pCi/m". If the sample configuration could be reduced
in size, the lower limit of detection would decrease.

The general form for sample sensitivity is

Ioser Limit of Detection ( pCi }
Sample Sensitivity pCi (sample f=

unit Sample Size units x Collection
sampl efficiency (%) x 100

5.5.4.5 Collection Efficiency

Collection efficiency for airborne dust is taken as 100% because filters
to be used are to be membrane type or glass-fiber efficiencies of
which are approximately 100% for airborne particles. I

There is some disagreement about the efficiency of charcoal and iodine-
impregnated charcoal, as illustrated in the results of two experiments.

1. Craig, et al. found that charcoal and its impregnated charcoal
had CH I efficiencies of ~ 90% at Mi = 75%, temperature = 22%-3

and concentrations rangig frun 2.3 x 10-6 ug/cc to 2.7 x 10ug/cc. (PMPC = 1 x 10- ug/cc).a

However, they found that absorption of I2 depended upon up- |stream concentration belcw 1 x 10-5 ug/cc. The efficiency i

fell to about 50 % at 5 x 10-8 ug/ce, the lowest concentra-
tion used in the experiment. Efficiency was related to concen-
tration by a power function. In all cases, temperature ranged

0frun 20-25 C, and MI ranged frtxn 60-80%.

Linear flow rate for the test facility is e |

been 2501 fpm (1000 cfm flow through 4 ft.gtimated to havecross-section).

2. Kel]:x, et al.(16) observed different results at lower incident I

concentrations. Tney found efficiency of charcoal and iodine- ;

impregnatod charcoal exceeded 99% for elemental iodine. For
these tests, linear flow rate ranged from 40 to 200 ft/ min, i
relative humidity ranged frcm #

to 10-1iconcentgtionrangedfrom10-8uCi/mlisequivalentto1x10-g/cc.(PMPC,=
1 x 10- ug/cc).

5.5-30b
11/22/72
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Data frcm Keller, et. al, for G I also contradict the findings3
of Craig, et al. Efficiencies varied with linear flow rate,
ranging from 20-35% at 2001 fpn to 50-70% at 501 fpn for
charcoal and iodine-impregnated charcoal. The authors
speculate that efficiencies were also affected by canister
design, and provide data fran a test of silver zeolite in a
conmercial canister to support that speculation.. The CH I3
tests were conducted with an incident I-131 concentration of '

1 x 10-10 ug/cc and 75% relative humidity.

This work bases iodine collection efficiencies on the experiment
of Keller, et al., for two reasons. First, the collecticn devices
tested are the devices planned for use as samplers. (Craig, et al.

were testing large-scale air cleaning devices.) Second, the in-
cident iodine concentrations used in Keller's work more nearly
approach anticipated environmental levels than do Craig's.

The collection device planned for use has a 1.5-inch inside diameter,
and a 1.5 cfm flw rate. The corresponding linear velocity is 125
feet per minute. Keller, et al. detennined collection efficiency of
charcoal to be~100% for rolecular iodine and~25% for methyl iodide
at this flow rate.

5.5.5 DATA ANALYSIS AND PRESENTATION

If exposure rates or isotope concentrations in background samples
do not exceed sample sensitivities (i.e., if these results are
"not detectable"), no statistical analysis need be perfonned. The
nean value for indicator stations is translated to dose using nodels
described in 5.5.2.4. It is anticipated that data frcm all I-131
analyses, all H-3 analyses, and analyses of ganna emitting nuclides
in water may be treated this way.

Other measurenents will probably require statistical analysis. The
technique planned for use is Student's "t" test for the difference
between two normal means. A fl w chart for applying this test to
environmental nonitoring data is presented in Figure 5.5-8. Tems
are defined as follows:

.

xi = measurement at indicator station

= number of indicator stationsNi

xb = measurenant of background station

N = number of background stations3

O
,

5.5-30c
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N

E = mean value = x
3

j=1

- -3
N a

S = standard deviation = ) (x3 - E )2
,

j=1
t

N-1
._ _

Subscripts "i" and "b" are not used in the flow chart because of the
2 2requirerent that s > s . However, the application should be clear.

O - ve1- fA eteusu-1 teb1ee ere dr- f- reb 1e 5.5-10b
and 5.5-10c. Note that in this "t" test values for "both tails" are '

used for t
eal'

If significant differences are discovered, factors derived fran nodels
if 5.5.2.4 are used to translate these differences to dose.

If differences are not significant, minimum detectable differences
will be calculated, noted, and translated to dose.

ThecalculationforminimumdetectabledifferenceisgivenbyPelletieh
as:

!
'

l 1
M=t b 1 2+table P ,

!
;

ktere

M = minimum detectable difference in same units as sample f
sensitivity

-2ttable = the me' tailed value of t for DF = Ny+N2 ,

obtained fran Table 5.5-10c for P = 0.01 i

'O
5.5-30d
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Table 5.5-10b
!

Values of F Table
t
t

f

D F,
,

_

*

l 2 3 4 5 6 7 8 9 10 20 30 m

o

I 4052 5000 5403 5625 5761 5859 5928 $982 6022 6056 6209 6261 6366

2 98.50 99.00 99.17 99.25 99.30 99.33 99.36 99.37 99.39 99.40 99.45 99.47 99.50 |
3 34.12 30.82 29.46 28.71 28.24 27.91 27.67 27.49 27.35 27.23 26.69 26.50 26.13 ;

e4 4 21.20 18.00 16.69 15.98 15.52 15.21 14.98 14.80 14.66 14.55 14.02 13.84 13.46 i

Il- |

O 5 16.26 13.27 12.06 11.39 10.97 10.67 10.46 10.29 10.16 10.05 9.55 9.38 9.02 [
6 13.75 10.92 9.78 9.15 8.75 8.47 8.26 8.10 7.98 7.87 7.40 7.23 6.88

7 12.25 9.55 8.45 7.85 7.46 7.19 6.99 6.84 6.72 6.62 6.16 5.99 5.65

8 11.26 8.65 7.59 7.01 6.63 6.37 6.18 6.03 5.91 5.81 5.36 5.20 4.86

9 10.56 8.02 6.99 6.42 6.06 5.80 5.61 5.47 5.35 5.26 4.81 4.65 4.31

10 10.04 7.56 6.55 5.99 5.64 5.39 5.20 5.06 4.94 4.85 4.41 4.25 3.91 .

11 9.65 7.21 6.22 5.67 5.32 5.07 4.89 4.74 4.63 4.54 4.10 3.94 3.60 +

12 9.33 6.9) 5.95 5.41 5.06 4.82 4.64 4.50 4.39 4.30 3.86 3.70 3.36 t

5.74 5.21 4.86 4.62 4.44 4.30 4.19 4.10 3.66 3.51 3.17

6.70 |-
13 9.07

6.5I 5.56 5.04 4.69 4.46 4.28 4.14 4.03 1.94 -3.51 3.35 3.00 .

14 8.86 '

15 8.68 6.36 5.42 4.89 4.56 4.32 4.14 4.00 3.89 3.80 3.37 3.21 2.87O 16 8.53 6.23 5.29 4.77 4.44 4.20 4.03 3.89 3.78 3.69 3.26 3.10 2.75
'

17 8.40 6.11 5.18 4.67 4.34 4.10 3.93 3.79 3.6S 3.59 3.16 3.00 2.65

18 8.29 6.01 5.09 4.58 4.25 4.01 3.84 3.71 3.60 3.51 3.03 2.92 2.57

19 8.18 5.93 5.01 4.50 4.17 3.94 3.77 3.63 3.52 3.43 3.00 2.84 2.49 ;

20 8.10 5.85 4.94 4.43 4.10 3.87 3.70 3.56 3.46 3.37 2.94 2.73 2.42

21 8.02 5.78 4.87 4.37 4.04 3.81 3.64 3.51 3.40 3.31 2.88 2.72 2.36 !
'

22 7.95 5.72 4.82 4.31 3.99 3.76 3.59 3.45 3.35 3.26 2.83 2.67 2.31

23 7.88 5.66 4.76 4.26 3.94 3.71 3.54 3.41 3.30 3.21 2.78 2.62 2.26 ;

24 7.82 5.61 4.72 4.22 3.90 3.67 3.50 3.36 3.26 3.17 2.74 2.58 .2.21 i

25 7.77 5.57 4.6S 4.18 3.85 3.63 3.46 3.32 3.22 3.13 2.70 2.54 2.17

26 7.72 5.53 4.Gt 4.14 3.82 3.59 3.42 3.29 3.18 3.09 2.66 2.50 2.13

27 7.68 5.49 4.60 4.11 3.78 3.56 3.39 3.26 3.15 3.06 2.63 2.47 2.10

28 7.64 5.45 4.57 4.07 3.75 3.53 3.36 3.23 3.12 3.03 2.60 2.44 2.06 ;

29 7.60 5.42 4.54 4.04 3.73 3.50 3.33 3.20 3.09 3.00 2.57 2.41 2.03 ,

4

30 7.56 5.39 4.51 4.02 3.70 3.47 3.30 3.17 3.07 2.98 2.55 2.39 2.01 i

40 7.31 5.18 4.31 3.83 3.51 3.29 3.12 2.99 2.89 2.80 2.37 2.20 1.80 |
60 7.08 4.98 4.13 3.65 3.34 3.12 2.95 2.82 2.72 2.63 2.20 2.03 1.60

120 6.85 4.79 3.95 3.48 3.17 2.96 2.79 2.66 2.56 2.47 2.03 1.86 1.38
~;.

m 6.63 4.61 3.78 3.32 3.02 2.80 2.64 2.51 2.41 2.32 1.8S 1.70 1.00 ;
.

!

I
a

:

O
i
,

t I
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Table 5.5-10c

O !

.

Values of t Table

r = 0.05 I ? - 0.0'1 .

DF One Tail Bath Tails One Tail [ Both Tatis | ,

1 6.32 12.8 31.9 63.7
2 2.92 4.30 6.96 9.92
3 2.35 3.18 4.54 5.84
4 2.13 2.78 3.75 4.60
5 2.02 2.57 3.36 4.03

6 1.94 2.45 3.14 3.7I i

7 1.90 2.36 3.00 3.50
8 1.86 2.31 2.90 3.36

'

9 1.83 2.26 2.82 3.25
10 1.81 2.23 2.76 3.17

Ii 1.80 2.20 2.72 3.11

12 1.78 2.18 2.68 3.06
13 1.77 2.16 2.65 3.01 -

'
14 1.76 2.14 2.62 2.98O 15 1.75 2.13 2.60 2.95

16 1.75 2.12 2.58 2.92

17 1.74 2.11 2.57 2.90
18 1.73 2.10 2.55 2.88
19 1.73 2.09 2.54 2.86 ,

20 1.72 2.09 2.53 2.84 j

21 1.72 2.08 2.52 2.83

22 1.72 2.07 2.51 2.82 ,

23 1.71 2.07 2.50 2.81

24 1.71 2.06 2.49 2.80 <

25 1.71 2.06 2.48 2.79

26 1.71 2.0'6 2.48 2.78

17 1.70 2.05 2.47 2.77'
28 1.70 2.05 2.47 2.76
29 I.70 2.04 2.46 2.76 E

30 1.70 2.04 2.46 2.75

e I.64 1.96 2.33 2.58
,

.

%)

f
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S,N,N2 = values used or derived in the "t" test.y

A typical form for statistical analysis is given in Figure 5.5-9.
i

Results of the radiological monitoring program will be reported in
a format similar to Table II, Appendix A of the AEC Safety Guide
Number 21 on bblitoring and Reporting of Effluents and Environ-
mental Levels, dated June 23, 1971.

5.5.6 PIOGRAM STATISTICAL SDJSITIVITY

The assay of background samples of a given medium will give a mean
and standard deviation on the mean; corresponding statistics will
result frm the assay of indicator samples. If the indicator mean
is significantly greater than the background rean, the difference
is a measure of plant-contributed radioactivity and radiation. This
difference can be used in the mathmatical models developed in 5.5.2.4
to estimate a population dose.

Becognizing that the important isotope from the standpoint of ingestion
O 1e -131 (1 eametic oreemiems end in m11k) ena thet ene most im- :

portant exposure pathway is exposure to a noble gas cloud, it is
clear that the sensitivity of the program will be limited by sen- >

sitivities of these analyses.

Based on statistical analysis of the Edwin I. Hatch Nuclear Plant TLD
data found in Section 2.6 of the Hatch FSAR, the program should be
sensitive to 20 mram/yr whole body gamra dose frm a noble gas +

cloud.
;

Based on sample sensitivities for I-131 in milk and aquatic organisms, |
and assuming consumption rates of one 1/ day and 0.1 kg/ day respectively

'

the program should be sensitive to rates of intake of 15 FCi/ day
frm aquatic organisms and 20 FCi/ day frm milk. Using FRC relations
between rate of intake and dose, these int'akes correspond to 100
mreiv' year and 130 mreWyear to the thyroid. ;

5.5.7 GJSITE FETDOIOLOGICAL MEASUREMDES PROGRAM

The onsite meterological neasurment program comenced operation in *

April, 1972. Instruments for measuring pertinent meteorological
parameters are installed on a 150-foot tower located in a cleared
area south of the plant site (see Figure 2.1-3) . The tcwer is not

O
5.5-30g
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affected by large plant structures, as it is approximately 3000 feet
~i

frm the nearest large structure. The base of the tm er is at elevation j
245 feet, which is approximately that of plant grade (220 feet) . In- !

tstrument elevations and descriptions are given in Table 5.5-11.
,

The data are continuously reaarded on strip chart recorders, and in ,

addition, are recorded in digital form on magnetic tape at one minute !

or less. The instruments are monitored 3 times a week, and pre-
ventative maintenance is performed by Georgia pcuer Cmpany personnel j

in accord with the instrument manuals. The personnel are also avail- t

able on a " rapid call" basis for omergency repair work to minimize i

outages and to assure maxinum data recovery. Calibrations are per- ;

formed at approximately 6-nonth intervals in accord with the in-
strument manuals. An inventory of spare parts is maintained by the i
repair personnel, and new parts are ordered as they are used, presently ,

there are no on-site repair personnel. However, repair personnel
should be based on-site in the near future. :

i

Routine processing of the data will be by digital computer using I
'

tl.e magnetic tape records frun the site. These data will be con-
verted to engineering units and sumarized to provide averages ,

representative of each hour of data. These hourly averages will be
stored on magnetic tape frcm which nonthly, seasonal, and yearlyO sumaries can be tabulated as required.

,

,

i

Useful data frm the tower will be available after at least one
cmplete year of data has been compiled. A year's data should be
available by Deceber, 1973. Due to equipment problems the tower
did not become operational unitl November, 1972. j

i

|
i

;

P

!

!
:

!
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Approximate Height
Above Tower Base 1

150' Wind 1
(mounted on SE -
side of tower)

35' Wind !
(mounted on SE
side of tower)

100' Vertig
(mounted on SE Angle .
side of tower :

b150' Tempe

95' Temp ^

33' Temp

33' Refe
ture f.
with 1

33' Dew B

6' Solar )

Ground Rainfa

* All parameters are reco
signals from a Climet M
to six per minute. Addli
(Esterline Angus Model
Outputs from sensors as**

which provides input to 0

!,
..

%we

1

!
t

'
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Table 5.5-11

VoGTLE oNSITE WEATHER INSTRUMENTS !
|

Sensed Recorded *
>arameter Parameter Instrument Characteristics **
: peed & Direction Wind Speed (Hecorder #1) Climet-Model WS-001 (speed) 0. 6 mph

& Direction (Recorder #2) threshold; and model 012-10 (direction).
Distance constant is 5 feet, vane has 0. 75
mph threshold & damping ratio of 0. 4.

: peed & Direction Wind Speed (Recorder #1) Climet (same as above)
& Direction (Recorder #2)

al & Horizontal Vertical & Horizontal Climet Bivane Model 012-11
Angle (Recorder #3)

rature - Thermistor (Climet 15-3) in aspirated solar
radiation shield (Climet 016-1). Accuracy
+ 0.15 C.

__

rature - (Same as above) ANSTEC
rature Ambient Temperature (Same as above) APEmiJRE

(Recorder #5) Gj(r .9
nd (Same as above)nee Tempera- T150, - T33,

r Comparison "'' T
iO' & 95' Levels 95' .33' (Both Ae m - ,a

T ~T

Recorder #4)
aint Solar Radiation Dew Point Sensor (Climet 015-12) Shield

(Climet 016-2)
:tadiation Solar Radiation Pyramometer (Climet 503-1). Responds

(Recorder #6) to wavelengths of . 32 to 2. 5 microns.

ll Rainfall (Recorder #6) Climet Model 0501-1

rded on Kennedy incremental tape recorder (Model 1600-360). This tape drive receives
adel 100 sequential sampler and analog to digital converter which has sampling rates of up
lonally, each parameter is recorded on one of six dual channel servo strip chart recorders
s1102S). Recorders are numbered 1-6 on the table.
, input to a Climet Model 060 multipurpose, multi-parameter signal conditioner module
le strip chart recorders and to the A-D converter for the tape drive.

: 5.5-31
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1. Effect of the Savannah River Plant on Environmental Radioactivity,
semi-annual reports by the Health Physics Section of E. I. du Pont
de Nanours and Caupany, January-June,1962. (DPSPU 63-30-12),
January-June,1963 (DPSPU 63-30-32) , July-DeccTi;er,1963 (DPSPU
64-30-1) , January-June,1964 (DPSPU 64-30-2) , July-December,1964
(DPSPU 65-30-1) , January-June,1965 (DPST-65-30-2) , July-December,
1965 (DPST-66-30-1) , January--June, 1966 (DPST-66-30-2) , July-Decan- -
ber,1966 (DPST-67-30-1, January-June,1967 (DPST-67-30-2) , July-
December, 1967 (DPST-68-30-1) , January-June,1968 (DPST-68-30-2) ,
July-December,1968 (DPST-69-30-1) , January-June,1969 (DPST-69-30-2) ,
July-December,1969 (DPST-70-30-1) , January, Tune,1970 (DPST-70-30-2) ,
July-Decanber,1970 (DPST-71-30-1, and January-June 1971 (DPSPU
71-30-16).
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1 ppm = 0.0037 pg SO2
'
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"
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1
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Range from maximum0.2 .

|
to minimum value

' ' s e e e , ,0
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1971 MONTH OF MEASUREMENT 1972

<

0 To convert to an approximation of ppm SO2 -

use the conversion factor 0.0037.
00 Written correspondence between C. M. Dixon, If I Uff [MEIEW.

Ca. Power Co., and Robert Corning, Corning
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6. ENVIRONMENTAL EFFECTS OF ACCIDENTS

6.1 GENERAL BASIS FOR ANALYSIS OF POSTULATED ACCIDENTS

This section evaluates the environmental impact of postulated
accidents and occurrences which may occur, however remote the
possibility, during the operating life of the Alvin W. Vogtle
Nuclear Plant. The evaluation follows the guidelines given in
the AEC document " Consideration of Accidents in Implementation
of the National Environmental Policy Act of 1969", published
in the Federal Register December 1, 1971, hereafter referred
to as the AEC guide. (1) The results of this evaluation reveal
that the consequences of the postulated accidents and occurren-
ces have no significant adverse environmental effects.

The average natural background radiation exposure in Georgia
is about 125 mrem /yr. The largest computed total body dose at
the site boundary is 2.4 mrem for the large pipe break loss of
coolant. The annual integrated exposure from natural background() to the population within 50 miles of the plant is 95,000 man-
rem. The largest computed incremental exposure to the same
population from any postulated accident is 1.7 man-rem for the
large pipe break loss of coolant. Thus, the exposure resulting
from any accident is well within the increment of exposure to
the general public from natural background.

The postulated accidents and occurrences are divided into the
nine accident classes identified in the AEC guide of December
1, 1971 and shown in Table 6.1-1. The environmental impact of
the postulated incidents is evaluated using the assumptions con-
tained in the AEC guide, as opposed to the conservative assump-
tions used in the Preliminary Safety Analysis Report (PSAR).
The radiological consequences of an accident are evaluated on
the basis that average meteorological conditions and the popu-
lation distribution at the midpoint of plant life exist at the
time of an accident. This is considered realistic for random
events.

6.1.1 EVENT CLASSIFICATION

In the following pages, typical accidents for each class are

(]) described and their consequences evaluated. Consideration of
the 9 classes reveal that these classes can be conveniently
grouped on the basis of their likelihood of occurrence as fol-
lows:

6.1-1

_ _ _ - _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _
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Table 6.1-1

Classification of Postulated Accidents and Occurrences

i

Class Description Accidents

1 Trivial Incidents Small spills and leaks inside containment

2 Small Releases Outside Small spills and leaks of radioactive materials
Containment outside containment

3 Radwaste System Failures 1. Equipment leakage or malfunction
2. Release of waste gas storage tank contents
3. Release of liquid waste storage tank

contents

4 Fission. Products to Primary Not applicable to Vogtle Nuclear Plant
System (BWR)

5 Fission Products to Primary 1. Fuel cladding defects and steam generator
and Secondary Systems (PWR)- leakage - considered under normal operation

for expected range of variables
2 Off-design transients that induce fuel failure

O ' eve the e exrected =a te = se=er t t te '
3. Steam generator tube rupture

6 Refueling Accidents 1. Fuel assembly drop in containment
2. Heavy object drop onto fuel in core

? Spent Fuel Handling 1. Fuel assembly drop in fuel storage pool
Accident 2. Heavy object drop onto fuel rack

3. Fuel cask drop

8 Accident initiation Events 1. Loss of coolant accident - small break
Considered in Design Basis 2. Loss of coolant accident - large break
Evaluation in the Safety 3. Break in instrument line from primary system
Analysis Report that penetrates the containment

4. Rod ejection accident
5. Steamline break - small break
6. Steamline break - large break

9 Design Basis Accidents Discussion.not required for this report,
Assuming Multiple Failures per the AEC guide. >

O

6.1-2
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Class 1 through Class 5

This group deals with events which are likely to occur at one ,

time or another during the life of the plant. The compilation
of a complete list of postulated events which fall in this group,
with their corresponding frequencies, is neither practical nor

I

necessary. The environmental impact of each event, as will be
shown later, is very small. Throughout plant operating life

ia record of the magnitude and consequences of each event is
maintained and the cumulative effect of subsequent occurrences
is evaluated. This procedure gives timely identification of
any possible cumulative effects or trends leading to unaccept-
able environmental effects. This also allows corrective actions
(such as equipment repair, changes in procedure, frequent in-
spection, or temporary plant shutdown) to be taken before a
significant adverse impact on the environment can occur.

Postulated occurrences for Classes 2 through 5 are considered
in the following pages. Class 1 events, which are considered
to consist of small spills or small leaks inside the contain- ,

ment, are a part of normal operation and are not considered in '

() this accident evaluation.

Classes 6 and 7

This group deals with refueling and fuel handling accidents
inside and outside the containment. Detailed procedures are
provided to insure proper handling of irradiated fuel. However,

considering the large number of fuel assembling handled during
the life of the plant, an incident falling in this category
could conceivably occur. The consequences of such an accident,
as shown in the subsequent pages, have no significant adverse
environmental impact.

Class 8

This class includes those accidents that are not expected to
occur during the life of this plant and whose initiation events
are considered in the PSAR. Accidents falling in this class
have no significant adverse environmental effects because:

(]-)
i) hypothetical PSAR types of accident initiation events are

not expected to occur during the life of this plant because
of the numerous steps taken in design, manufacture, con-
struction, operation, and maintenance to prevent them,

6.1-3
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ii) and, the expected environmental consequences if any one of

the accidents were to occur are even below the limits con-
sidered safe for normal operation (10 CFR 20) .

Class 9

This accident class involves hypothetical sequences of failure
more severe than Class 8, i.e., successive failures of multiple

barriers normally provided and maintained. .

Considering as an example the rupture of a Reactor Coolant
System pipe, Class 8 covers the case of this initiation event
and expected performance of plant safeguards. Class 9, on the
other hand, would consider the initiation event, rupture of a
Reactor Coolant System pipe, occurring simultaneously with hy-
pothetically deteriorated performance of plant safeguards; i.e.
failure of outside power supply, and/or failure of a contain-
ment spray pump, and/or failure of a containment spray valve,
etc. This chain of failures can, theoretically, be carried as
far as an individual's imagination can go.

t

The PSAR contains studies on the consequences of many succes~
sive failures. The likelihood of the combination of the ini-
tiation event and these successive failures is extremely re-
mote. The consequences, as presented in the PSAR, are within
the allowable limits for remote probability accidents (10 CFR
100 limits). The product of the occurrence frequency and the
consequences of successive failures as presented in the PSAR
or beyond is so minimal that the environmental risk is extremely
low. llence, it is not necessary to discuss these multiple
barrier failures in this report.

6.1.2 EVENT ANALYSIS

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, manufacture, in-
stallation and operation to essentially eliminate the possi-
bility of its occurrence, a list of the 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 PSAR. The basic difference between the

() PSAR evaluations and those presented in this section is repre-
sented by the values of the parameters used as input in the
analytical models. The PSAR analyses performed in this report

6.1-4
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are based on assessments of the performance of the nuclear
plant safeguards. The values suggested by the AEC guide are
used throughout. Where an additional assumption has been made,
it has been clearly identified by an asterisk.

The radionuclide concentrations in the primary and secondary
coolants are required to compute the activity releases associ- |

ated with coolant releases. Only the noble gases and iodine
concentrations are given, since there are only gaseous releases
associated with the accidents considered in this section. The
filters provided in the plant are very effective in removing
airborne particulates from the gaseous effluents.

The primary and secondary concentrations are based on the
assumptions of the AEC guide, i.e. a fuel defect level of 0.5%,
a steam generator leak rate of 20 gpd, and a steam generator
blowdown rate of 10 gpm/ generator. The assumptions on fuel
defects and blowdown rate are not the same as those used in
Section 3.6 Radwaste System. It is the intent to follow the
AEC guide as closely as possible in this accident evaluation

O to facilitate regulatory review. This does not imply that the
applicant considers the guide assumptions applicable to this
plant.

The primary concentrations are given in Table 6.1-2, and the
secondary concentrations in Table 6.1-3.

6.1.3 RADIOLOGICAL DOSE MODELS

Three radiological doses are calculated for each accident, the
average thyroid dose at the side boundary, the average total
body dise at the site boundary, and a total dose to the popu-
lation within a 50 mile radius of the site. The average site
boundary total body dose includes beta and gamma contributions.
However, the population dose, which is a measure of the gene-
tically significant and long-term somatic effects, is derived
from the gamma contributions only.

The demographic data is given in Section 2.2. It is assumed
that the average off-site population that will be potentially
affected by operation of the Vogtle Nuclear Plant can be approxi-
mated by the estimated population distribution that would exist

\ at the midpoint of the plant's 40-year useful life. The data
for 1997 from Figure 2.2-2, 2.2-3 and 2.2-4 were used.

6.1-5



VNP-ER

TABLE 6.1-2

AVERAGE PRIMARY COOLANT RADIOACTIVITY LEVELS **

Isotope Concentration (pc/gm)

I-131 1.23

I-132 0.44
,

I-133 1.92

I-134 0.27

I-135 1.03

Kr-85 0.068

Kr-85m 1.03
O\/ Kr-87 0.62

Kr-88 1.85

Xe-133 41.8

Xe-133m 0.82

Xe-135 2.95

Xe-135m 0.089

Xe-138 0.33

** Calculated for 0.5% fuel defects and 3565 MWt steady power

operation.
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TABLE 6.1-3

AVERAGE SECONDARY COOLANT RADIOACTIVITY LEVELS

Isotope Concentration (pc/gm) * *

I-131 4.0 x 10-4

I-132 2.2 x 10-5

I-133 4.1 x 10-4

I-134 5.7 x 10-6
~4I-135 1.2 x 10

Primary to Secondary
Isotope Release Rate (pc/sec)

Kr-85 0.06

Kr-85m 0.90

Kr-87 0.54

Kr-88 1.62

Xe-133 36.7

Xe-133m 0.72

Xe-135 2.58

Xe-135m 0.08

Xe-138 0.29

** Calculated for 20 gpd primary-secondary leak rate.
10 gpm blowdown / steam generator.

O Total steam generator water mass of 385,680 lbs.
0.5% fuel defects and 3565 MWt steady power operation.
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The estimates of atmospheric diffusion used in the dose analyses
are based on one tenth of Safety Guide 4(2), as recommended by
the AEC guide. The specific model utilized is one tenth of
Pasquill Type F with a wind speed of 1 meter /second. The popu-
lation doses are calculated by weighing the effects in different
directions by the frequency the wind blows in each direction,
as given in Figure 6.1-1. The integral of the weighted X/Q
times the population is 1.42 x 10-2 man-sec/m3 The X/Q at the
siteboungarv.usedforthethyroidandtotalbodydoses, is
3. 6 x 10 , which is the X/O at the site boundary distance weighted
by the maximum wind frequency in any sector, 10.9 percent for
the NE sector. The radioactivity is assumed to be released at
ground level and natural radioactive decay is not considered
after the activity is released to the environment.

The models used to compute the thyroid, total body and popu-
lation doses are presented below:

(a) Thyroid Dose

The average thyroid dose at the site boundary is computed using
the equation:

Thyroid Dose (X/Q)S.B. (Ai x DCF )X 3 *=
i

1

where:

Ai - activity released to the environment of isotope
i (curies)

DCFi = dose conversion factor of isotope i (rem / curie)

5 = breathing rate of the average man (20 m / day) ]

(X/0)S.B.= weighted X/Q at the site boundary (sec/m )

|
(b) Total Body Dose |

|

The average total body dose, including the beta contribution,
at the site boundary is computed using the equation for a semi- '

infinite spherical cloud as given by:

O
T + hi)D x (X/Q) S.B.Total Body Dose * A X=

i
f
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where:

A = activity released to the environment of iso-i
tope i (curies)

5 = gamma energy of isotope i (MEV/ dis)7

E_ = beta energy of isotope I (MEV/ dis.

1

(X/0)S.B. = weighted X/O at the site boundary (sec/m3)

D = conversion f actor = 0.246 m3 rem /MEV

The assumption of a semi-infinite spherical cloud is conserva-
tive.

(c) Population Dose

O
The population dose is computed using the equation:

X

[Af 7fx E [[g PPopulation Dose = Dx
1 r d r,p r,p

where:

Ai,D and E = are the same as given for the total71,

body dose model, and

r'M
= the annual average X/O for a givenX/O

sector (p) and distance (r) (sec/m3)

P = the population estimate for a givenr,g
sector (p) and distance (r) (men).

The values for the various parameters in the dose equations are
given in Section S.2.

O
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6.2 CLASS 2 - SMALL RELEASES OUTSIDE CONTAINMENT

6.2.1 DISCUSSION

Class 2 events include spills and leaks from equipment outside
the containment. Small valve leaks and pipe leaks may be ex-
pected during the lifetime of the plant. Also, a low level of
continuous leakage may be expected from components such as
valve packing and stems, pump seals, flanges, etc. Infrequent
increases in leakage from specific components might occur; how-
ever, these would be detected by operators and/or inplant moni-
toring and appropriately repaired to minimize any potential off-
site effect. Liquid releases would not be released to the en-
vironment since they would be contained by the drain systems
and processed by the Liquid Waste System. Gaseous releases,
however, would be released to the building ventilation system
and ultimately to the plant vent steck and the environment.

6.2.2 VOLUME CONTROL TANK RELEASE

O
6.2.2.1 Event Description

A significant valve and/or pipe leak in the reactor coolant
letdown line may occur during the lifetime of the plant. A
representative example of such an occurrence is 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 de-
tect the activity and with appropriate operator action the re-
lease could be limited to 10 percent of the gaseous contents
in the tank. The event used to evaluate the environmental ef-
fect is defined as the release to the outside atmosphere of
10 percent of the gaseous activity in the volume control tank.

6.2.2.2 Discussion of Remoteness of Possibility

The volume control tank is designed to 75 psig internal pressure
at 250*F with a normal internal operating pressure of approxi-
mately 15 psig at 127'F. The volume control tank design philo-
sophy provides for level alarms, pressure relief valves and auto-
matic tank isolation and valve control to assure that a safe() condition is maintained during system operation. Quality control ,

in the design, manufacture, and installation introduces a high
degree of reliability and confidence to further assure that no

6.2-1
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failure in this system will occur. The volume control tank
is designed to ASME III, Class 2. Since the volume control
tank is not subject to high pressure or stress a rupture of
the tank is considered very remote.

A release of ten percent of the gaseous inventory is considered
to represent the accidents or occurrences falling in this class.

6.2.2.3 Assumptions

The tank volume is 400 ft3 Based on experience, it is nor-
mally about 1/3 full. The following assumptions are used in
the evaluation of the release of the volume control tank ac-
tivity.

a) The activity in the tank, as presented in Table 6.2-1,
is based on 0.5 percent equivalent fuel defects.

TABLE 6.2-1

VOLUME CONTROL TANK AVERAGE ACTIVITY

Isotope Gaseous Activity (curies)

I-131 4.2 x 10-6
I-132 1.5 x 10-6
I-133 6.6 x 10-6
I-134 9.0 x 10-7
I-135 3.5 x 10-6

Kr-85 0.34
Kr-85m 2.05
Kr-87 0.95
Kr-88 3.9

Xe-131m 1.35
Xe-133 187.
Xe-133m 3.4
Xc-135 8.35
Xc-135m 0.05
Xe-138 0.25

O
i
1

6.2-2
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*b) The coolant has passed through a mixed bed demineralizer
with a decontamination factor of 10 for halogens.

,

*c) The halogen partition factor between the liquid and vapor
space is 200 (pc/cc liquid)/ (pc/cc vapor) .

*d) Ten percent of the gaseous inventory is released.

I*e) Immediately after the gaseous activity escapes from the
volume control tank, it is released from the auxiliary
building at ground level to the outside atmosphere.
Holdup in the auxiliary building is expected, thus re-
ducing even further the environmental effect of this
occurrence. However, no credit for holdup is taken in
the analysis. 3

f) The halogens are exhausted to the atmosphere through
filters with a 99% efficiency,

s

6.2.2.4 Doses at the Site Boundary and Population Dose
t

() The thyroid inhalation dose and the total body dose at the site ;

boundary are 7.9 x 10-6 mrem and 0.045 mrem, respectively. The
population dose is 0.059 man-rem. The site boundary doses may
be compared with the proposed 10CFR50, Appendix I guidelines of .

I5 mr/yr thyroid and 10 mr/yr noble gas.

,

_

O *Not specifically an assumption from the AEC guide since none are
given for Class 2 events.
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6.3 CLASS 3 - RADWASTE SYSTEM FAILURES

i

6.3.1 DISCUSSION

!
Class 3 events cover equipment malfunction and human error which
may result in the rcJease of activity from the Waste Disposal
System. A leaking valve or the inadvertent 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. ,

,

6.3.2 EQUIPMENT LEAKAGE OR MALFUNCTION

This incident is defined as the release of 25 percent of the
,

'
,

liquid and gaseous contents of the largest storage tank in the
'

radwaste system. The waste gas storage tanks and the liquid ;
'

waste storage tank are considered separately below.
:
{

The only other tanks in the waste processing system that contain !() significant radioactivity are the spent resin storage tanks.
However, these tanks contain liquid waste only, no gaseous
activity. All tanks in the radwaste system and all tanks in
the Chemical and Volume Control System (CVCS) that contain
significant liquid radioactivity are below grade level in the
support systems building. Therefore all liquid release from
these two systems would be contained in the building with no ,

escape to ground water or the Savannah River.

The only tank in either the radwaste or CVCS systems that
contains significant gaseous radioactivity, other than the
waste gas storage tanks which are considered separctely below,
is the volume control tank. A release of 10 percent of its
contents was evaluated in Section 6.2. Therefore, the doses t

resulting from a 25 percent release of the contents of this
tank would be simply 2-1/2 times the results in Section 6.2,
or 2.0 x 10-5 mrem thyroid and 0.11 mrem total body at the '

site boundary with a population dose of 0.15 man-rem.

I

6.3.3 GAS DECAY TANKS I

i

6.3.3.1 Event Description

(:) '

The major collection point for gaseous activity outside the
containment is the Gaseous Waste Processing System (GWPS) . The |

|

6.3-1
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gas decay tanks contain the gases vented from the reactor
coolant system and the volume control tank. Sufficient volume
is provided to store the gases tripped during a reactor shud-
down. The incident evaluated is a malfunction or operator error
which would allow initiation of an activity release from the
tanks. This activity would be exhausted to the plant vent
stack by the ventilation fans. The radiation monitors would
detect this release and transmit an alarm signal to the control
room.

6.3.3.2 Discussion of Remoteness of Possibility

The gas decay tanks are carbon steel, designed to ASME III,
Class 3. The design pressure is 150 psig at 1800F. At the
beginning of life the tanks will operate under a pressure of
3 to 5 psig, with the maximum anticipated pressure at any time
not exceeding 50 psig.

Most of the gas received by the GWPS during normal operation is
cover gas displaced from the chemical and volume control system--

and consists mostly of hydrogen and nitrogen. This mixture is
pumped to a catalytic hydrogen recombiner where enough oxygen
is added to reduce the hydrogen to a low residual level.

The release of the entire contents of one of the gas decay tanks
is considered highly improbable.

6.3.3.3 Assumptions

*a) Tank volume = 600 ft3

b) Inventory (Table 6.3-1) based on 0.5 percent defective fuel

*c) Activity is divided evenly between the 7 tanks

d) Release of total contents of one tank

n -

V
*Not specifically an assumption from the AEC guide.

,
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TABLE 6.3-1

AVERAGE GAS DECAY TANK ACTIVITY

Isotope Activity (Curies tank)

Kr-85 305

Xe-133 2470

6.3.3.4 Doses at Site Boundary and Population Dose

The total bod; ose at the site boundary is 0.44 mrem. The
calculated population dose is 0.26 man-rem.

6.3.4 LIQUID WASTE STORAGE TANK

The waste holdup tank stores all contaminated liquids from the
plant that are to be processed by the waste evaporator before
discharge. The tank has a volume of 10,000 gallons and is
normally filled to about 25% before processing. The postulated
incident is the release of the entire tank contents. The tank
inventory is given in Table 6.3-2.

TABLE 6.3-2

WASTE HOLDUP TANK AVERAGE INVENTORY

Isotope Activity (Curies)*

I-131 4.7

I-133 7.3

I-135 3.9

() * Based on operation with 0.5% fuel defects

6.3-3
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The waste holdup tank is located f.n the auxiliary building below -

ground level. The top of the tank is more than 40 feet below
grade. Therefore any liquid leakage will be contained within
the building (the building is assumed to remain intact during
the incident) and cannot contaminate the ground water or the
Savannah River. The piping and valving of the liquid waste pro-
cessing system is such that inadvertent activation of the waste
evaporator feed pump cannot result in direct discharge to the
dilution line. The waste holdup tank is maintained at atmospheric
pressure. There is an inconsequential gaseous radioactive in-
ventory in this tank and it is continuously vented through char-
coal filters to the auxiliary building exhaust system. Therefore,
any gases released would be considered as a part of the plant's
routine operations. Therefore, no radiation doses are presented >

Ior this incident.

.

O

f
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i
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6.4 CLASS 4 - FISSION PRODUCTS TO PRIMARY SYSTEM (BWR)
:
;

This class of incidents i.s not applicable to VNP, which utilizes !
pressurized water reactors.

,

f
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6.5 CLASS 5 - FISSION PRODUCTS TO PRIMARY AND SECONDARY ,

SYSTEMS (PWR) ,

6.5.1 DISCUSSION <

,

The Class 5 events are defined as those events that transfer
radioactivity from the reactor coolant into the secondary
system through steam generator tube leakage, with a fraction
of the transferred radioactivity in turn being released to
the environment through the condenser air ejectors. Radioactiv-
ity releases to the environment resulting from the events in
this class require a concurrent occurrence of the two indepen-
dent events of fuel defects and steam generator tube leakage.
This has occurred in some operating plants.

>

6.5.2 FUEL CLADDING DEFECTS AND STEAM GENERATOR LEAK

,

6.5.2.1 Event Description .

Over the forty year life of the VNP, it is possible that
concomitant fuel defects and steam generator tube leaks will ,

occur. The values that would be considered in the normal
range are 0.5 percent fuel defects with a steam generator leak
rate of 20 gpd and a blowdown of 10 gpm/ steam generator. ;

i

If the plant is operated with fuel defects and 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 side is a func-

'

tion of the amount of defective fuel in the core and the
primary-to-secondary leak rate. The radioactivity releases
from the secondary system are proportional to the secondary
system coolant activity. Since the condenser air ejector
effluent is monitored with a radiation monitor, it would
indicate the steam generator tube leakage and the resultant
radioactivity releases. In addition, the steam generator blow-
down liquid sampler monitor provides backup information to .'

indicate primary-to-secondary leakage.

O
,

i

5
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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 were insignifi-
cant, the operator could continue to operate the plant until
a convenient time is available to shut down and repair the
leaking steam generator. If the releases became significant,
the steam generator blowdown would be terminated and prepara-
tions made for shutdown of the leaking unit.

Plant operation with 0.5 percent equivalent fuel defects and a
20 gpd steam generator leakage is considered routine and is
not separately considered in this section on the environmental
effects of accidents.

6.5.2.2 Discussion of Remoteness of Possibility

Steam generators have leaked to the extent they have had to
be repaired. The leaks have been of two types, one attributed4

0 to a tube sheet-clad separation and the other to defects in
the tubes. The first cause of leakage has been eliminated
through a design change. Leakage through tube defects has
occurred in 2 of 5 domestic Westinghouse plants with Inconel
steam generators. The possibility of leakage of this type thus
cannot be considered negligible.

6.5.2.3 Doses at Site Boundary and Population Dose

No doses from this routine operation are presented in this
accident evaluation section of the report. (See Section 5.2),

6.5.3 OFF-DESIGN TRANSIENTS THAT INDUCE FUEL FAILURE

6.5.3.1 Event Description

VNP is designed so that all anticipated transients may be met

O with no damage to the fuel or to the plant.

6.5-2
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However, a transient is postulated which results in the release
,

of 0.02 percent of the reactor core inventory of fission products
'

(equivalent to 2 percent fuel defects) to the reactor coolant.
A specific mechanism for this transient cannot be identified.

i

I

6.5.3.2 Discussion of Remoteness of Possibility

As discussed in Chapter 15 of the PSAR, VNP is designed to |
survive all Condition I and II transients with no fuel damage
or loss of capability to return to full power. By definition,
these transients do not propagate to a more serious fault and ;

thus will not lead to the postulated fault. Condition III '

transients are faults which may occur infrequently during the
life of the plant with at most the failure of a small fraction
of the fuel rods.

Several of these transients are analyzed in the PSAR, including i

minor primary and secondary pipe breaks, inadvertent loading
O* of a fuel assembly into an improper position, and a complete .

loss of forced reactor coolant flow. !

!

A specific transient leading to the postulated fault cannot be
identified, therefore a discussion of possibilities is not ,

possible. ,

i

6.5.3.3 Assumptions |
!

'

a) Primary system equilibrium activity based on 0.5% fuel
(Table 6.1-2) .

b) Secondary system equilibrium activity based on 20 gpd leak
rate and 10 gpm blowdown / steam generator (Table 6.1-3).

c) Additional fuel damage resulting in the release of 0.02% of )
the reactor core inventory of noble gases and halogens to i

'

the primary coolant.

*d) Blowdown terminated upon initiation of the transient i

(') *e) Duration of transient in one day

*Not specifically an assumption from the AEC guide.
i

6.5-3 |
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f) Steam generator halogen partition factor of 0.1 pc/gm steam ;

pc/gm water
(Reference - Item 8.3.a.b. of the AEC guide)

pc/gm steam
g) Condenser halogen partition factor of 100

,pc/cc air

*h) Air ejector flow rate of 26 scfm

Doses at Site Boundary and Population Dose

.

'

The additional activity released by this incident is given in
Table 6.5-1. Based on these data, the thyroid inhalation dose
and the total body dose at the site boundary are 2.5 x 10-3
mrem and 5.9 x 10-2 mrem, respectively. The population dose is
0.17 man-rem.

6.5.4 STEAM GENERATOR TUBE RUPTURE

6.5.4.1 Event Description

This accident consists of a complete single tube break in a
steam generator. Since the reactor coolant pressure is greater
than the steam generator shell side pressure, contaminated
primary coolant is transferred into the secondary system. A .

portion of this radioactivity would be vented to the atmosphere
through the condenser air ejector. A general sequence of
events following a tube rupture is as follows:

The operator would be made aware of a radioactivity
release within seconds by the condenser air ejector vent
monitor.

Pressurizer water level would 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.

__

- ,

(:)
*Not specifically an assumption from the AEC guide

:
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TABLE 6.5-1

ACTIVITY RELEASE FOR INCREASED FUEL DEFECT LEVEL

Isotope Activity (Curies)*

I-131 1.4 x 10-3

I-132 8.7 x 10-5
I-133 2.0 x 10-3

-5I-134 2.1 x 10

I-135 7.0 x 10-4

Kr-85 0.058

Kr-85m 2.23

Kr-87 4.19

Kr-88 6.04

Xe-133 14.3

Xe-133m 0.34

Xe-135 2.98

Xc-135m 2.95

Xc-138 10.3

*0.02% of core inventory in primary coolant

O
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The unit trip would shut off steam flow through the |

turbine, open steam bypass valves and bypass steam to
the condenser.

Automatic actions and cooldown procedures are as follows:

Boration by high head safety injection pumps.

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.

Operator-controlled steam dumping to the-condenser in
order to: reduce the reactor coolant temperature; main-
tain primary coolant subcooling equivalent to a suitable
over-pressure; minimize steam discharge from the affected
steam generator.

Isolation of the affected steam generator would be achieved by:

Identifying the affected steam generator by observation
of rising level and use of the blowdown liquid sample
activity monitor.

Closing the steamline isolation valves connected to the
affected steam generator.

Terminating the feedwater flow to the generator.

!
,

6.5.4.2 Discussion of Remoteness of Possibility

The potential for catastrophic failure of a steam generator
tube is considered minimal. The steam generator tubes are ,

made of Inconel 600, a highly ductile material. The primary i

side design pressure is 2485 psig, and the secondary (shell) '

side design pressure is 1285 psig, resulting in a nominal
design pressure differential across the tubes oftl200 psi.
However, the tubes have been designed to the requirements of +

the ASME Nuclear Power Plant Components Code assuming 2485 psig
as the normal operating pressure differential. Further,

,

() based on ultimate strength at design temperature, the calculated
bursting pressure of a steam generator tube is 17000 psi.

.i

6.5-6
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The steam generator is hydrotested at 3107 psig on the primary
side and zero psig on the secondary side. The normal operating
pressures are 2250 psia on the primary side and 1990 psia on
the secondary, or a dif ferential of bl260 psi. Hence there
is a large margin between nominal operating conditions and
pressures which would lead to a tube rupture.

It is expected that rupture would be preceded by cracking,
which failure would be induced by fretting, corrosion, erosion
or fatigue. This type of failure is of such a nature as to
produce detectable leakage. The activity in the secondary
system is continuously monitored via the condenser air
ejectors discharge and periodic sampling, and continued unit
operation is not permitted if the le.akage exceeds technical
specification limits. As a result, any failure of this
nature would be detected before the large safety margin in
pressure strength is lost and a rupture developed.

i

Finally, in over 400,000 tube years for Westinghouse built
steam generators, there have been no gross tube ruptures.

(]) This experience, combined with stringent quality control require-
ments in the construction of the generator tubes and constant
monitoring of the secondary system renders the likelihood of
a steam generator tube rupture highly remote.

This accident is one of the Condition IV events considered in
the PSAR and should be included in this report as a Class 8
event. It is discussed here in Class 5 in conformance with
the AEC guide.

|

6.5.4.3 Assumptions !

,

a) Activity in primary coolant based on 0.5% equivalent fuel r

defects. The accident would cause no additional fuel
damage. (Table 6.1-2)

b) The equilibrium secondary system activity is based on -

steam generator leakage of 20 gpd and a blowdown of 10 gpm/
generator. (Table 6.1-3)

c) 15% of the primary coolant is carried over to the secondary

{} side.

:
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d) Steam generator halogen partition factor of 0.1 pc/gm steampc/gm water
(Reference: Item 8.3.a.b of AEC guide).

e) Condenser halogen partition factor of 1000pc/gm steampc/cc air

* f) Blowdown terminated at the initiation of the incident.
*g) Faulty steam generat.or isolated in 30 minutes.

6.5.4.4 Doses at S'.te Boundary and Population Dose

The activity released to the atmosphere by this incident is
given in Table 6.5-2. Based on these data, the thyroid
inhalation and total body doses at the site boundary are
4.8 x 10-3 mrem and 0.6 mrem, respectively. The population

dose is 1.05 man-rem.

O

|

O |
*Not specifically an assumption from the AEC guide

I
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TABLE 6.5-2

STEAM GENERATOR TUBE RUPTURE ACTIVITY RELEASE

Isotopr; Activity (Curies)

-31-131 2.6 x 10

-4I-132 9.1 x 10

-3I-133 4.0 x 10

I-134 5.6 x 10-4

I-135 2.1 x 10-3

Kr-85 2.87

Kr-85m 42.7

Kr-87 25.8

Kr-88 77.4

Xe-133 1749.

Xe-133m 34.5

Xe-135 123.

Xe-135m 3.78

Xe-138 13.8

O
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6.6 CLASS 6 - REFUELING ACCIDENTS

6.6.1 DISCUSSION

Accidents which fall into accident Class 6 are: a fuel assembly
dropped inside the containment and the dropping of a heavy object
onto the fuel in the core.

,

The only events in the accident class which could possibly result in
a release of radioactive gases from a fuel assembly are the mishandling
of a fuel element or the dropping of a heavy object onto the fuel in
the core. The fuel handling procedures are such that no objects can
be moved over any fuel elements being transferred from the core
through the refueling canal to the transfer tube. A loss of cooling
in the transfer tube will not cause the cladding of a fuel assembly

*

to be damaged since the residual heat generated by the assembly would
be removed by natural convection.

6.6.2 FUEL BUNDLE DROP

O
6.6.2.1 Event Description

The accident is defined as the mishandling of a spent fuel assembly.
The accident is assumed to result in damage to the equivalent of one

!

row of fuel rods (15 fuel rods) in the assembly. The radioactivity

subsequently released from the damaged fuel elements will bubble
through the water covering the assembly, where most of the radio-
active iodine will be entrained. The remainder will be released
to the containment atmosphere'. For the first 5 minutes following
the accident, activity is drawn through the containment purge line

;

to the environment. After 5 minutes the purge line is isolated and
the only means of escape of any radioactive gases airborne in the
containment is by means of leakage through the containment, which is
negligible since this accident does not generate a positive pressure
in the containment. |

,

6.6.2.2 Discussion of Remoteness of Possibility

The possibility of the postulated fuel handling incident is remote ,
'due to the administrative controls and physical limitations imposed

on fuel handling operations. All refueling operations are conducted

O- in accordance with prescribed procedures under the direct surveil- 1

lance of personnel technically trained in nuclear safety. In i

,

6.6-1 i
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addition, before any refueling operations begin, verification of
complete rod cluster control assembly insertion is obtained by
tripping each rod individually to obtain indication of rod drop
and disengagement from the control rod drive mechanisms. As the
vessel head is raised, a visual check is made to verify that the
drive shafts are free in the mechanism housing. 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 shaft is free of the control cluster as the
lifting force is applied.

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 facilities in both the containment and
in the spent fuel pit area outside the containment.

Adequate cooling of fuel during underwater handling is provided by
convective heat transfer to the surrounding water. The fuel assembly
is immersed continuously while in the refueling cavity or refueling
canal. Even if a spent fuel assembly becomes stuck in the transfer
tube, natural convection will maintain adequate cooling.(])
6.6.2.2.1 Criticality

Boron concentration in the coolant is raised to the refueling con-
centration and verified by sampling. The refueling boron concentra-
tion is sufficient to maintain the clean, cold, fully loaded core
subscritical by at least 10 percent opwith all rod cluster control
assemblies inserted. At this boron concentration the core would
also be more than 2 percent op subcritical with all control rods with-
drawn. The refueling cavity is filled with water meeting the same
boric acid specifications.

Two Nuclear Instrumentation System source range channels are con-
tinuously in operation and provide warning of any approach to
criticality during refueling operations. This instrumentation pro-
vides a continuous audible signal in the containment and would
annunciate a local horn and a horn and light in the plant control
room in the unlikely event that the count rate increased above a
preset low level.

O' Only one fuel assembly is transferred at a time, effectively pre-
cluding any possibility of inadvertent criticality in the refueling
canal.

6.6-2



_ _

,

VNP-ER

O
6.6.2.2.2 Mechanical Damage

Special precautions are taken in all fuel handling operations to
minimize the possibility of damage to fuel assemblies during trans-
port to and from the transfer tube and during installation in the
reactor. All handling operations on irradiated fuel are conducted
under water. The handling tools used in the fuel handling opera-
tions 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 maximum speed.

.

The design of the fuel assembly is such that the fuel rods are
supported laterally along their length by Inconel 718 grid clip
assemblies which provide a total axial restraining force of 60
pounds on each fuel rod. If the fuel rods are in contact with the
bottom plate of the fuel assembly, any force transmitted to the
fuel rods is limited by the restraining force of the grid clips.
The force transmitted to the fuel rods during 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 absorb
the shock and thus' limit the force on the individual fuel rods.O
After the reactor is shutdown, the fuel rods contract during the
subsequent cooldown ,and would not be in contact with the' bottom
plate of the assembly. Analyses have been made assuming the ex-
tremely remote situations of a fuel assembly dropping 14 feet and
striking a flat surface and of one assembly being dropped on another.
The analysis of a fuel assembly assumed dropped and striking a flat
surface considered the stresses the fuel cladding would be subjected
to and any possible buckling of the fuel rods between the grid clip
supports. The results show that the axial load at the bottom section
of the fuel rods, which would receive the highest loading (approxi-
mately 100 lb.) would be below the critical buckling load (250 lb.)
and the stresses would be relatively low and below the yield stress.
For the case of one assembly assumed dropped on top of another fuel
assembly, the loads would be transmitted through the end plates and
the RCC guide tubes of the struck assembly before any of the loads !

would reach the fuel rods. The end plates and guide thimbles would
absorb a large portion of the kinetic energy as a result of bending :

in the lower plate of the falling assembly. Also, energy would be !
absorbed in the struck assembly top end plate before any load would '

be transmitted to the fuel rods. The results of this' analysis indi-
cate that the buckling load on the fuel rods would be below the
critical buckling loads and the stresses in the cladding would be
relatively low and below yield.

6.6-3
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Based on the above, it is unlikely that any damage would occur to
the individual fuel rods during handling, and the assumption of a
failure of an entire row of rods is a conservative upper limit.

No fuel cladding integrity failures resulting in measureable radio-
activity releases have occured during any fuel handling operations
involving over 50 reactor years of Westinghouse PWR operating ex-
perience in which more than 2200 fuel assemblies have been loaded.
or unloaded.

6.6.2.3 Assumptions

a) The accident occurs one week following reactor shutdown.

b) The accident results in the rupture of the cladding of 15 fuel
rods, the equivalent of one row.

*c) The damaged assembly is one that had operated at the average
power level,

d) One percent of the inventory of fission products in the 15 rods
with ruptured cladding is released to the refueling canal at
the time of the accident.

e) The refueling canal 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 sub-
ject to hydrolysis reactions. A decontamination factor of 500
for the halogens is used in this analysis,

f) The fission products which are not retained by the water are
dispersed from the refueling canal water directly to the upper

'
half of the containment.

*g) The purge line flow rate is 25,000 cfm.

*h) The purge is terminated by a high radioactivity level within the
containment, a safety injection signal, or a containment isola- ;

tion signal. For-this analysis it is assumed to be terminated
'

within 5 minutes of accident initiation.

i) Containment purge system halogen filter efficiency is 99%. |

'
j) After isolation of the containment, the leak rate through the

fS containment is minimal since the pressure differential across the '

V

*Not specifically an assumption from the AEC guide since none are
given for class two events.

6.6-4
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containment is negligible. The amount of activity leaked from
the containment is assumed negligible compared to that escaping
through the purge line during the first 5 minutes prior to
isolation.

6.6.2.4 Doses at Site Boundary and Population Dose

The activity released to the environment with the above assumptions
is given in Table 6.6-1. Based on these data, the doses at the site

,

boundary are 4.4 x 10-4 mrem thyroid inhalation and 4.3 x 10-3 tota 1
~

'

body. The population dose is 0.003 man-rem.

6.6.3 HEAVY OBJECT DROP

6.6.3.1 Event Description

This accident is defined as the dropping of a heavy object onto the i

fuel in the core during refueling. The accident is assumed to result() in damage to the equivalent of all the rods in one fuel assembly.
The radioactivity released from the damaged fuel assembly will bub- !

ble through the water covering the reactor cavity, where most of the
radioactive iodine will be entrained, the remainder being released
to the containment atmosphere.

:

,

6.6.3.2 Discussion of Remoteness of Possibility
;

,

Operating procedures prohibit the carrying of heavy objects over the
core. However, of necessity the vessel head and the internals must,

be handled over the core during installation and removal. Special
lifting fixtures are provided to safely handle these components. In ;

addition, the cranes and rigging are adequately sized for the ex- !

pected loads.

:
All equipment is completely checked out prior to use. All refuel- )
ing operations are performed under the direct surveillance of per-
sonnel technically trained in nuclear oafety. Thus the possibility ,

of dropping a heavy object onto the reactor core is considered very j
remote.

1

O
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TABLE 6.6-1

ACTIVITY RELEASED TO THE ENVIRONMENT FROM A

FUEL BUNDLE DROP INSIDE CONTAINMENT

r

Isotope Activity (Curies)

I-131 3.6 x 10-4
-6I-133 3.8 x 10

Kr-85 0.32

Xe-133 27.0

Xe-133m 0.21

O

O

"
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6.6.3.3 Assumptions

a) The accident occurs 100 hours following reactor shutdown.

b) The accident results in the damaging of one fuel assembly.

c) The damaged assembly is one that had operated at the average
power level. !

d) One percent of the inventory of fission products in the damaged
assembly is released to the refueling water covering the reactor
vessel at the time of the accident.

e) The refueling 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 500 for the
halogens is used in this analysis,

f) The fission products which are not retained by the water are
dispersed from the refueling water directly to the upper half
of the containment.

() *g) The purge line on the containment is isolated within 5 minutes
after the accident. The flow rate through this purge line is
25,000 cfm.

!

h) The halogen removal efficiency of the containment purge system
,

filter is 99%. '

i) After isolation of the containment, the leak rate through the
containment is minimal since the pressure differential across '

the containment is negligible. The amount of activity leaked
from the containment is assumed negligible compared to that
escaping through the purge line during the first 5 minutes prior
to isolation.

i

6.6.3.4 Doses at Site Boundary and Population Dose
,

The activity released to the environment with the above assumptions
is given in Table 6.6-2. Based on this table, the doses at the site
boundary from a heavy object drop onto the fuel in the core are 0.08
mrem thyroid and 0.97 mrem total body. The population dose from this '

accident is 0.65 man-rem.

O *Not specifically an assumption from the AEC guide since none are
given for class two events.
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TABLE 6.6-2 |
!

!

ACTIVITY RELEASED TO ENVIRONMENT FROM DROP OF A HEAVY !

!

OBJECT ONTO FUEL IN THE CORE ,.

!

!
Isotope Activity (Curies) |

;

-2 -

I-131 6.4 x 10

I-133 7.3 x 10-3
,

Kr-85 50.2 |
|

Xe-133 6080.
>

Xe-133m 74.6 !

Xe-135 1.4 !
:

C) |
:
i

!

l

|

|
!
!
t
;

t

t

':

1

I

|

|

O
|
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6.7 CLASS 7 - SPENT FUEL HANDLING ACCIDENTS

6.7.1 DISCUSSION

Accidents which fall into Class 7 are: dropping of a fuel
assembly in the fuel storage pool, the dropping of a heavy
object onto fuel outside the containment, or dropping of a
loaded shielding cask.

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 a fuel assembly. The fuel handling procedures
are such that no objects can be moved over any fuel elements
being transferred or stored. The shielding and shipping casks
are designed so that if dropped there would be no subsequent
damage to the cask or the assembly.

6.7.2 FUEL ASSEMBLY DROP IN FUEL STORAGE POOL

() 6.7.2.1 Event Description

'

The accident is defined as the mishandling of a spent fuel
a s s'e mbly . The accident is assumed to result in damage to 15
fuel rods; the equivalent of one row in the assembly. The
subsequent release of radioactive gases from the damaged fuel
rods will bubble through the water covering the assembly,
where most of the iodine will be entrained, the remainder being
released to the fuel handling building atmosphere. The gases
would then be er ' c anted through charcoal filters to the
environment via the olant vent.

6.7.2.2 Discussion of Remoteness of Possibility

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

i

addition, the design of storage racks and manipulation facilities

(]) in the spent fuel pit is such that:

:
.

6.7-1
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Fuel at rest is positioned by positive restraints in an
eversafe, always subcritical, geometrical array, with no
credit for boric acid in the water.

Fuel can be manipulated only one assembly at a time.

Violation of procedures by placing one fuel assembly
in any position with a group of racked assemblies will not
result in criticality.

In summary, those factors which are discussed under Section
6.6.2.2 " Mechanical Damage" regarding remoteness of possibility
of fuel handling accidents within the containment also apply
here.

6.7.2.3 Assumptions

a) The accident occurs one week following reactor shutdown.

b) The accident results in the rupture of the cladding of

(]) 15 fuel rods, the equivalent of one row.

*c) The damaged assembly is one that had operated at the average
power level,

d) One percent of the inventory of fission products in the 15
rods with ruptured cladding will be released to the spent !

fuel pit water at the time of the accident. |

|e) 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 500 for the halogens is used in
this analysis.

f) The fission products which are not retained by the water |

are dispersed into the air above the spent fuel pit and -

Iexhausted through charcoal filters with a halogen efficiency
of 99%.

|

O
*Not specifically an assumption from the AEC guide since none
are given for class two events.

|
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6.7.2.4 Doses at Site Boundary and Population Dose

i

I

The activity released to the atmosphere, based on the above
assumptions, is given in Table 6.7-1. The doses at the site
boundary from a refueling accident outside the containment
are 4.6 x 10-3 mrem thyroid and 0.05 mrem total body. The
population dose from this accident is 0.03 man-rem.

6.7.3 HEAVY OBJECT DROP ONTO FUEL RACK
1

6.7.3.1 Event Description

The accident postulated is a drop of a heavy object over the
spent fuel racks such that all of the fuel rods in one assembly
are damaged. The subsequent releases of radioactive gases
from the damaged fuel elements will bubble through the water
covering the assembly, where most of the iodine will be entrained,
and be released to the fuel handling building atmosphere. The
activity would then be exhausted through charcoal filters to

O o e#viromme e via ene P eat veae.
,

1

6.7.3.2 Discussion of the Remoteness of Possibility

The design of the spent fuel storage area and equipment is
such that it is not possible to carry heavy objects, such as
a spent fuel transfer cask, over the fuel assemblies in the
storage racks. The possibility of occurrence of this accident
is remote.

6.7.3.3 Assumptions

a) The accident occurs 30 days following reactor shutdown.

b) The accident results in the rupture of the cladding of all !

the fuel rods in one assembly.
,

i

c) The damaged assembly is the one that had operated at the j
average power level. ;

d) One percent of the inventory of fission products in the !

O assembly will be released to the spent fuel pit water at ;

the time of the acciBent.

6.7-3
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TABLE 6.7-1

ACTIVITY RELEASED TO THE ENVIRONMENT FROM A

FUEL ASSEMBLY DROP IN THE FUEL STORAGE POOL

Isotope Activity (Curies)

I-131 3.7 x 10-3
I-133 5.8 x 10-5

Kr-85 3.7

Xe-133 308.
'Xe-133m 2.3

Xe-135 6.2 x 10-4 '

O

i
1

l

l

>

.

l

)
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c) The spent fuel pit water retains a large fraction of the
gap activity of halogens by virtue of their solubility and 1

hydrolysis. Noble gases are not retained by the water as
they are not subject to hydrolysis reactions. A decontamina- 2

tion factor of 500 for the halogens is used in this analysis.

f) The fission products which are not retained by the water are
dispersed into the air above the spent fuel storage pool and
exhausted through charcoal filters with a halogen efficiency
of 99%.

6.7.3.4 Doses at the Site Boundary and Population Dose

With the above assumptions, the activity released to the
atmosphere is given in Table 6.7-2. The thyroid inhalation dose
and the total body dose at the site boundary are 8.5 x 10-3 mrem
and 0.04 mrem, respectively. The population dose is 0.03 man-rem.

6.7.4 FUEL CASK DROP

O 6.7.4.1 Event Description

This accident is a drop of a fully loaded (assumed to hold 6
assemblies) fuel cask as it is being transferred out of the
auxiliary building. The fall is of such a distance that the
cask is breached and all of the fuel rods in all of the
assemblies are ruptured. All of the noble gases contained in
the pellet-clad gaps are released directly to the atmosphere.

6.7.4.2 Discussion of the Remoteness of Possibility

Loaded fuel casks are handled under carefully detailed procedures
with adequately designed equipment. The probability of dropping
a cask is low. However, the cask is designed to satisfy a 30
foot drop test onto an unyielding surface without rupture, as
required by DOT regulations. Since the cask will survive this
drop without rupture and the fuel assemblies are protected by
restraints within the cask, a release of radioactivity is
considered only remotely possible.

(3
s_/-
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TABLE 6.7-2

ACTIVITY RELEASED TO THE ENVIRONMENT BY

A HEAVY OBJECT DROP ONTO SPENT FUEL RACK

Isotope Activity (Curies)
'

-3
I-131 6.9 x 10

Kr-85 50.

Xe-133 203.

Xe-133m 0.03

O

;

.i
|

|

}

|
,

O
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6.7.4.3 Assumptions

*a) The cask is loaded with 6 fuel assemblies.

b) One percent of the total noble gas inventory in all 6
assemblies is released to the atmosphere. ;

c) The fuel cask drop occurs 120 days after reactor shutdown.
,

6.7.4.4 Doses at the Site Boundary and Population Dose

With the above assumptions, the activity released to the
atmosphere is given in Table 6.7-3. The total body dose at ,

the site boundary is 0.06 mrem. The population dose is 0.002
man-rem.

TABLE 6.7-3 i

ACTIVITY RELEASED TO THE ENVIRONMENT IO IN A FUEL CASK DROP t

t

i

Isotope Activity (Curie s ) *

Kr-85 296.
:

Xe-133 0.09
;

-

!

i

:

O
*Not specifically an assumption from the AEC guide since none
are given for class two events.

'
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6.8 CLASS 8 - ACCIDENT INITIATION EVENTS CONSIDERED IN DESIGN
BASIS EVALUATION IN THE PRELIMINARY SAFETY ANALYSIS REPORT

6.8.1 DISCUSSION

Accidents considered in this class are loss of coolant, steam
line break, and control rod ejection. These extremely unlikely
accidents are used, with highly conservative assumptions, as
the design basis events to establish the performance requirements
of safety features. For purposes of this report, the accidents
are evaluated on the realistic basis th'at these engineered
safeguards will be available and will either prevent the
progression of the accident or mitigate the consequences.

6.8.2 LOSS OF COOLANT ACCIDENT (LOCA) - SMALL PIPE BREAK

6.8.2.1 Event Description

O
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 up to the first closed valve. Leaks
or ruptures of a small cross section would cause expulsion of
the coolant at a rate that can be accommodated by the charging
pumps. The pumps would maintain an operational water level
in the pressurizer permitting the operator to execute an orderly
shutdown. A small quantity of the coolant containing fission
products normally present in the coolant would be released to
the containment.

Should a break occur beyond the capacity of the charging pumps,
depressurization of the RCS causes fluid to flow from the

,

pressurizer to the break resulting in a pressure decrease in ;
the pressurizer. Reactor trip occurs when the pressurizer low ,

pressure set point is reached. The Emergency Core Cooling |
System (ECCS) is actuated when the pressurizer low pressure '

and low level set points are reached. ECCS actuation and
reactor trip are also provided by a high containment pressure

,

signal. The ECCS is comprised of high pressure passive j
accumulators which discharge water into the cold leg of each
coolant loop, and high head safety injection and charging pumps
and low head residual heat removal pumps that deliver through

() the cold legs. These countermeasures limit the consequences of
the accident in two ways:

6.8-1
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a. Reactor trip and borated water injection supplement void

formation by causing rapid reduction of the core thermal
power to a residual level corresponding to the delayed
fissions and fission product decay.

b. Injection of borated water ensures sufficient flooding of
the core to limit the peak fuel cladding temperature such
that clad damage does not result.

The fission products present in 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 through minute
leaks to the enclosure building. These minute leaks could be
expected to be choked by water and water vapor, although credit
for this was not taken in evaluating releases. Activity in the
enclosure building is further reduced by recirculation filters.
A small fraction of the activity is released to the environment
through the filters of the purge system used to maintain a
negative pressure in the enclosure building.

() 6.8.2.2 Discussion of Remoteness of Possibility

The rupture of a reactor uuolant pipe or a pipe connected to
it is not expected to occur because of very careful selection
of design, construction, operation and quality control
requirements. A very strict and detailed " Quality Assurance
Program" is followed to make sure that the specific requirements
are met during the various stages of design, construction,
erection and fabrication.

The reactor coolant system is designed to withstand a Safe .

'

Shutdown Earthquake (for the VNP site defined as a maximum
horizontal ground acceleration of 0.2g) and assure capability
to shutdown and maintain the nuclear facility in a safe condition.
Pressure-containing components of the reactor coolant system
are designed, fabricated, inspected and tested in conformance
with ASME III, Class 2 or USAS 16.5, as applicable. The design
loads for normal operational fatigue and faulted conditions
were 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 floods, tornadoes, and high wind.

6.8-2
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1 ht e::erials and components of the reactor coolant system are
t. e ited to thorough non-destructive inspection prior to opera-
tion and a pre-operational hydro test is performed at 1.25 times
the design pressure.

The plant is operated under very closely controlled conditions
to ensure that the operating parameters are kept within the
limits assumed in the design. For example, the concentrations
of oxygen and chlorides are kept to low levels below 0.'10 and
0.15 ppm, respectively, to minimize corrosion of the reactor
coolant system surface. The reactor pressure vessel is paid
particular attention because of the shift in nil ductility transi-
tion temperature (NDTT) with irradiation. Therefore, technical
specification limits are imposed on the maximum heatup and
cooldown rates to make sure that the vessel wall temperature is
above the NDTT to prev.ent brittle fractures whenever the stresses
become significant. Materialn of construction are selected for
the expected environment and service conditions in accordance
with the appropriate code requirements.

() It is expected that for pipes of the size, thickness, and material
used in the RCS significant leake.ge will occur before catastrophic
failure. The plant is provided with various means of detecting
leakage from the reactor coolant system, i.e. containment sump
level, containment humidity and air particulate measurement,
maintenance of water volume inventories, routine surveillance
of charging header flow, and radiation monitoring. Leak rates
less than one gpm can be detected within a matter of hours..
The sensitivity of these leak detection systems gives reasonable
assurance that a small crack will be detected and repaired be-
fore it reaches the size that will cause failure.

Furthermore, provisions are made for periodically inspecting
all the areas of relatively high stress in order to discover po-
tential problems before significant flaws develop. The inspec-
tion processes vary from component to component and include such
inspection techniques as visual, ultrasonic, and radiographic
examinations. The in-service inspection program (as described
in the PSAR) provides additional assurance of the continuing in-
tegrity of the Reactor Coolant System.

To further demonstrate the adequacy of the reactor coolant system,
certain abnormal conditicp3 are analyzed in detail in the PSAR.

() Those credible transients which could cause pressure surges are
analyzed and protection demonstrated by actuation of the follow-
ing:

5.8-3
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a. Reactor protection system trips

b. Pressurizer relief and safety valves

c. Steam side safety and relief valves

These safeguards insure that the system pressures and tempera-
tures attained under unexpected modes of plant operation or antici-
pated system interactions will be within the design limits, giving
further assurance that a rupture of the Reactor Coolant System is
very remote.

6.8.2.3 Assumptions

a) Equilibrium activity in the primary coolant based on 0.5%
fuel defects. This data is given in Table 6.1-2.

b) All the primary coolant released to the containment.

c) A halogen reduction factor of 20 inside the containment due() to plateout and the containment spray system.

*d) Vogtle Nuclear Plant has a double containment. The inner
containment free volume is 2,750,000 ft3,

*e) There is complete mixing in the enclosure building.

*f) The enclosure building recirculation system charcoal filters
(external to the containment) have a halogen filter efficiency
of 99% and a flow q." 25,000 cfm.

g) The leak rate to tho aclosure building is 0.15%/ day for the
first 24 hours and 0.075%/ day for the next 29 days.

*h) The uncontrolled leak rate from the enclosure building is
zero.

*i) The enclosure building purge system charcoal filters have a
halogen efficiency of 99% and a flow of 250 cfm.

!

* Not specifically an assumption from the AEC guide since none
O- are given for class wo events.
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6.8.2.4 Doses at Site Boundary and Population Dose I

!With the above assumptions, the activity released from the con-
tainment is given in Table 6.8.1. The thyroid inhalation and
total body dose at the site boundary are 2.8 x 10-5 mrem and
0.008 mrem, respectively. The population dose is 0.005 man-rem. ,

,

6.8.3 LOSS OF COOLANT - LARGE PIPE BREAK
,

6.8.3.1 Event Description

This incident is the rupture of a large pipe (greater than 6"
diameter) with a resulting loss of coolant. The operation of
the ECCS is as described in Section 6.8.2 - Small Pike Break, |
except the injection of borated water is insufficient to pre- '

vent clad damage, although it is sufficient to prevent clad
melting. ,

Although the ECCS prevents fuel clad melting, as a result of

() the increase in cladding temperature and the rapid depressuri-
'

zation cladding failures may occur in the hotter regions of
the core. Some of the volatile fission products contained in
the pellet-cladding 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 remain-
slowly released to the enclosure building through minute leaks
in the containment. These minute leaks could be expected to

'

be choked by water and water vapor although credit for this was
not taken in evaluating releases. The activity in the enclosure
building is partially removed by the enclosure building recircu-
lation and purge filters before a small fraction is released
to the external environment.

6.8.3.2 Discussion of Remoteness of Possibility

:

The discussion in Section 6.8.2 - Small Break, is applicable
to the large break, also. However, the possibility that a
large break would occur is much less than the possibility of
a small break. The critical crack length * increases as the
pipe diameter and wall thickness increase. Since leakage

O * Critical crack length is that crack which will propagate '

to pipe rupture during the life of the plant. :

6.8-5
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TABLE 6.8-1

LOSS OF COOLANT RELEASE FROM CONTAINMENT - SMALL BREAK

Isotope Activity (Curies)

I-131 2.1 x 10-5

I-132 1.1 x 10~
-6

I-133 5.0 x 10

-8
I-134 1.5 x 10

~

I-135 9.5 x 10

Xe-133 5.0 x 10+1

Xe-133m 3.1 x 10-1

Xe-135 5.5 x 10-2
-6

Xe-135m 1.2 x 10

Xe-138 5.7 x 10-6
-2

Kr-85 4.6 x 10

-3
Kr-85m 4.9 x 10

2.4 x 10-4Kr-87

-3
Kr-88 3.5 x 10

O
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{)
from the pipe is proportional to the size of the crack, leak-
age will be greater for a larger pipe than a smaller pipe. A
greater amount of leakage before pipe rupture reduces the pos-
sibility of pipe rupture in that a) it is easier to detect, and
b) more time is available for corrective action once leakeage
is detected, since the detection threshold is a constant in-
dependent of leak rate. In addition, service experience indi-
cates that circumferential rupture of a small branch line at
the connection point to a pipe run is much more common than a
failure in that pipe run.

6.8.3.3 Assumptions

a) Equilibrium activity in the primary coolant based on 0.5%
fuel defects (Table 6.1-2)

b) 100% fuel cladding failure, releasing 2% of the core inven-
tory of noble gases and halogens to the containment. (2% of
Table 3.6-3)

c) All of the primary coolant is released to the containment
O d) 0.5% of the halogens in the containment are in organic form

e) A halogen reduction factor of 20 inside the containment due
to plateout and the containment spray system

*f) Vcgtle Nuclear Plant has a double containment. The free
volume of the inner containment is 2,750,000 ft3

*g) There is complete mixing in the enclosure building

*h) The enclosure building recirculation system charcoal filters
(external to the containment) have a halogen filter efficiency
of 99% and a flow of 25,000 cfm

*i) The leak rate to the enclosure building is 0.15%/ day for the
first 24 hours and 0.075%/ day for the next 29 days

*j) The uncontrolled leak rate from the enclosure building is
zero

*k) The enclosure building purge system charcoal filters have a
halogen efficiency of 99% and a flow of 250 cfm.

O *Not specifically an assumption from the AEC guide since none
are given for class two events.

.
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6.8.3.4 Doses at the Site Boundary and Population Dose

'

With the above assumptions, the activity released from the con-
tain3ent is given in Table 6.8-2. The thyroid inhalation and
the total body dose at the site boundary are 0.16 mrem and 2.4
mrem, respectively. The population dose is 1.7 man-rem.

'

,

6.8.4 BREAK IN INSTRUMENT LINE FROM PRIMARY SYSTEM THAT
PENETRATES THE CONTAINMENT [

IThis incident is not applicable to the Vogtle Nuclear Plant since
this plant does not have any instrument lines connected to the ;

primary system that are not provided with isolation capability j
t

inside the containment.

i
'

6.8.5 ROD EJECTION ACCIDENT (PWR)

!

6.8.5.1 Event Description

A highly unlikely rupture of the control rod mechanism housing,
creating a full system pressure differential acting on the drive ,

'

shaft, must be postulated for this accident to occur. The opera-
tion of a plant with chemical shim control is such that the
severity of an ejection accident is inherently limited. Since
control rod clusters are used to control load variations only, ;

'and the core depletion is followed with boron dilution, there
are only a few partially inserted control rods in the reactor ,

at full power.
,

The design of the control system utilizes the flexibility in
the selection of control rod cluster groupings (both radial lo- i

cations and axial positions may be adjusted as a function of
load) to minimize the peak fuel and clad temperatures for the |
worst * ejected rod. Analyses of the possible reactivity tran-
sients at beginning and end of life at full and zero power, in-
dicate that the resultant power transients do not result in
melting of either the fuel pellet or cladding. The 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 flux signal.

I

* Rod with maximum reactivity effect.

!

6.8-8
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TABLE 6.8-2

LOSS OF COOLANT RELEASE FROM CONTAINMENT - LARGE BREAK

Isotope Activity (Curies)

I-131 1.2 x 10-1

I-132 2.6 x 10-3

I-133 4.2 x 10-2

I-134 1.0 x 10-3
~

I-135 1.3 x 10

2
Kr-85 4.7 x 10

1Kr-85m 1.4 x 10

O o
xr-82 2.2 x 10

1Kr-88 1.5 x 10

4Xe-133 1.2 x 10

2Xe-133m 1.4 x 10

2Xe-135 1.2 x 10

~1
Xe-135m 1.2 x 10

~1
Xe-138 1.4 x 10

O
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Minor cladding perforation occurs as a result of this accident.
Activity in the primary coolant is released to the containment,
where sprays and plateout partially reduce the airborne fission
ptoduct concentration. Fission products escaping tc the exter-
nal environment do so through minute leaks in the inner con-
tainment structure and the enclosure building purge filters.

6.8.5.2 Discussion of Remotene'ss of Possibility

A failure of a control rod mechanism housing sufficient to al-
low a control rod to be rapidly ejected from the core is con-
sidered very remote. Each control rod drive mechanism housing
is completely assembled and shop tested at 4100 psi. On-site,
the mechanism housings were individually hydrotested as they
are installed, and checked again during the hydrotest at 3107
psig of the complete Reactor Coolant System. These pressures
are considerably higher than the normal operating pressure of
2250 psia.

Design of the mechanism considered the stresses due to antici-O pated system transients at power and the thermal movement of
the coolant loops. Moments induced by the dafe shutdown earth-
quake can be accepted within the allowable primary working
stress range specified by ASME III for Class I Components. The
latch mechanism housing and rod travel housings are each a
single length of forged type-304 stainless steel. This material
exhibits excellent notch toughness at all temperatures that
will be encountered. The joint between the latch mechanism j

housing and the vessel head adapter, and between the latch 1

mechanism housing and the rod travel housing, are threaded joints,
reinforced with canopy type seal welds.

l
|

The significant margin of strength in the elastic range to- |
gather with the large energy absorption capability in the plas-
tic range gives additional assurance that gross failure of the
housing will not occur. Finally, periodic inspections of the
housings are made during the plant lifetime to insure against
defects.

Because of the conservative design, the number of pre-operational
tests, the material of construction and the periodic inspection
program, the potential of rod ejection accident is considered )
minimal.

,

I
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6.8.5.3 Assumptions !

.

a) Equilibrium activity in the primary coolant based on 0.5% ,

'

fuel defects (Table 6.1-3).

b) 0.2% of the core inventory ( 10% fuel defects) released to {
the coolant. i

:

c) All of the primary coolant released to the containment.
.

1

'

d) A halogen reduction factor of 20 inside the containment due
to plateout and the containment spray system.

,

*e) Vogtle Nuclear Plant has a double containment. The free
volume of the inner containment is 2,750,000 ft3, ,

*f) There is complete mixing in the enclosure building

*g) The enclosure building recirculation system charcoal filters !

(external to the containment) have a halogen filter effi-
ciency of 99% and a flow of 25,000 cfm. |

() *h) The leak rate to the enclosure building is 0.15%/ day for !
the first 24 hours and 0.075%/ day for the next 29 days. q

*i) The uncontrolled leak rate from the enclosure building is !
zero,

i

*j) The enclosure building purge system charcoal filters have |

a halogen efficiency of 99% and a flow of 250 cfm.
!

6.8.5.4 Doses at Site Boundary and Population Dose

i
!

With the above assumptions, the activity released from the con-
tainment is given in Table 6.8-3. The thyroid inhalation and ,

total body doses at the site boundary'are 0.015 mrem and 0.32
mrem, respectively. The population dose is 0.29 man-rem. .

:

6.8.6 STEAM LINE BREAK - LARGE BREAK

t

.

(
"Not specifically an assumption from the AEC guide since none !

are given for Class two events, j
i

!

'
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TABLE 6.8-3

ROD EJECTION ACCIDENT RELEASE FROM CONTAINMENT ,

Isotope Activity (Curies)

I-131 1.1 x 10-2 |

I-132 2.3 x 10-4
-3I-133 3'8 x 10 ;

.

-5I-134 9.0 x 10

-3
I-135 1.2 x 10

0Kr-85 4.8 x 10

0
Kr-85m 1.3 x 10

() Kr-87 2.2 x 10-1

Kr-88 1.5 x'10+1

Xe-133 1.8 x 103
1Xe-133m 1.4 x 10

0Xe-135 7.0 x 10

-3 ;
Xe-135m 5.5 x 10

~

Xe-138 2.4 x 10

,

:

()
.

t
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6.8.6.1 Event Description

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 from any of the.following:

a) Coincident low pressurizer pressure and level signals.

b) High differential pressure signals between steam lines.

c) High steam line flow in two main steam lines in coin-
cidence with either low-low reactor coolant system
average temperature or low main steam line pressure() in any two lines.

d) High containment pressure.

2. The overpower reactor trips (neutron flux and T), and the
reactor trip occurring upon actuation of the Safety Injec-
tion System.

3. Redundant isolation of the main feedwater lines. In addi-
tion to the normal control action which will close the
main feedwater valves, a safety injection signal will close
all feedwater control valves, trip the main feedwater pumps,
and close the feedwater pump discharge valves.

4. Trip of the fast acting steam line stop valves (designed
to close in less than 5 seconds) on:

a) liigh steam flow in two main steam lines in coincidence
with either low-low reactor coolant system average
temperature or low steam line pressure in any two lines.

b) High-high containment pressure.

O
Each steam line has a fast closing stop valve with a downstream
check valve. These valves prevent blowdown of more than one
steam generator for any break location even if one valve fails
to close. For example, for a break upstream of the stop valve

6.8-13
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i

in one line, closure of either the check valve in that line or j

the valves in the other lines will prevent blowdown of the other .

steam generators. In particular, the arrangement precludes I
blowdown of more than one steam generator inside the contain- !
ment, thus preventing structural damage to the containment. !

!

fIf there were no steam generator tube leaks (Class 5) , there
'

would be no fission product: release to the atmosphere from
this accident. With tube leaks, a portion of the equilibrium ,

fission product activity in the secondary system will be re- !

leased. In addition, some primary coolant with its entrained
fission products will be transferred to the secondary system
as the reactor is cooled down. The steam is dumped to the con-
denser, and the noble gases transferred from the primary system
would be released through the condenser air ejectors.

6.8.6.2 Discussion of Remoteness of Possibility

A steam line break is considerably highly unlikely. The steam
system valves, fittings and piping are conservatively ~ designed.O' The piping is a ductile material completely inspected prior to
installation. The steam and feedwater lines with their supports
and structures from the steam generators to their respective
isolation valves are designed to seismic Class I specifications.
After installation, the entire system' undergoes hot functional
testing prior to fuel loading. This pre-operational hydro-
testing is conducted at 1.25 the design pressure. This test
is designed to uncover any flaws that may exist in the piping,
fittings or valves.

In addition to pre-operational tests to insure the steam system
integrity, during operation the water in the sceondary side of
the-steam generators is held within chemistry specifications.
A chemical treatment is used to prevent the formation of free
caustic. These measures control deposits and corrosion inside
the steam generators and steam lines. The phenomena of stress-
corrosion cracking and corrosion fatigue are not generally en-
countered unless a specific combination or. conditions fi.e.,
combination of susceptible allow, aggressive environment, stress
and time) is present. The steam system is designed to avoid
any critical combination of these conditions.

6.8.6.3 Assumptions

a) An equilibrium radioactivity in the secondary system of

3'
0.5% equivalent fuel defects with 20 gpd steam generator
leakage and 10 gpm blowdown / generator. (Table 6.1-3).

6.8-14
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b) No additional fuel defects or additional releases from
fuel occur due to the accident.

c) Volume of one steam generator released to atmosphere.

d) Halogen partition factor of 0.1 pc/gm steam for the
pc/gm water

activity present in the steam generator before the incident.

e) Primary to secondary 1r:akage of 20 gpd occurs for 8 hours
after the accident, the length of time required to cool the
plant down,

f) Halogen partition factor of 0.5 pc/staam for die activity
,uc/ writer

leaked from the primary side to the secondary during the
course of the accident.

g) The break occurs outside the containment.

*h) The condenser is available for steam dump after the faulted
line is isolated.

6.8.6.4 Doses at the Site Boundary and the Population Dose

With the above assumptions, the activity released to the environ-
ment is given in Table 6.8-4. The thyroid inhalation and total
body doses at the site boundary are 7.8 x 10-3 mrem and 3.4 x 10-4
mrem, respectively. The population dose is 0.001 man-rem.

6.8.7 STEAM LINE BREAK - SMALL BREAK
,

1

This incident has not been separately analyzed. The ohly dif-
ferent assumption for this incident as compared to the large
steam line break (Section 6.8.6) is that a halogen partition
factor of 0.1 (pc/gm steam)/ (pc/gm water) , instead of 0.5, is
used for the steam generator when the tubes are covered by
feedwater. An analysis of the length of time required to boil
a steam generator dry versus line break size has not been per-
formed. It is considered that the time would be fairly short
compared to the time required to cool the plant down, and thus
would be only a minor reduction in the doses presented for the
large steam line break.

O
*Not specifically an assumption from the AEC guide since none
are given for Class two eve.nts.

6.8-19
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TABLE 6.8-4

STEAM LINE BREAK ACTIVITY RELEASE

Isotope Activity (Curies)

-3I-131 4.4 x 10

I-132 1.1 x 10~
-3I-133 6.0 x 10

I-134 6.2 x 10~4

I-135 2.8 x 10-3

Kr-85 1.7 x 10-3
-2Kr-85m 2.6 x 10

O xr-87 1 8 x 1o-
K4-88 4.7 x 10-2

0Xe-133 1.0 x 10

Xe-133m 2.1 x 10-2

Xe-135 7.4 x 10-2
-3Xe-135m 2.2 x 10

Xe-138 8.3 x 10-3

O
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6.9 SUMMARY OF DOSES FROM EACll CLASS

For each of the accident classes considered in this report an average
site boundary thyroid and total body dose were computed. The total
body includes both beta and gamma contributions. The integrated
dose to the population within a 50 mile radius of the plant has been
computed, based on gamma contributors only. These have been compiled
into Table 6.9-1.

\
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TABLE 6.9-1 J
.

SUMMARY OF DOSES AND ENVIRONMENTAL EFFECTS

O ,

Site Boundary Dose (mrem) Environmental

Class Representative Event Tyroid Total Body Effect (manerem) ,

2 Volume Control Tank Release 7.9 x 10-6 4.5 x 10-2 0.059
'

3 Volume Control Tank Reicase 2.0 x 10-5 1.1 x 10-1 0.147

3 Waste Gas Decay Tank 4.4 x 10-1 0.260- -

3 Liquid Waste Storage Tank No release to environment

4 Fission Products to
Primary System Not applicable to this plant

5 Fuel Cladding defects and
Steam Generator Leak Considered under routine effects

5 Off-Design Transients that
Induce Fuel Failure 2.5 x 10-3 5.9 x 10-2 0.170

5 Steam Generator Tube Rupture 4.8 x 10-3 6'0 x 10-1 1.05.

6 Fuel Bundle Drop 4.4 x 10-4 4.3 x 10-3 0,003

O 6 licavy Object Drop Onto Fuel
in Core 8.1 x 10-2 9.7 x 10-1 0.647

7 Fuel Assembly Drop in
Storage Pool 4.6 x 10-3 4,9 x 10-2 0.033

7 licavy Object Drop onto
Fuel Rack 8.5 x 10-3 4.5 x 10-2 0.027

5.9 x 10-2 0.0027 Fuel Cask Drop - -

8 Loss of Coolant - Small
Pipe Break 2.8 x 10-5 7.9 x 10-3 0.005

i

8 loss of Coolant - Large
Pipe Break 1.6 x 10-1 2.4 x 100 1.66

8 Instrument Line Break Not applicable to this Plant

8 Rod Ejection Accident 1.5 x 10-2 3.2 x 10-1 0.289

8 Steam Line Break - Large Break 7.8 x 10-3 3.4 x 10-4 0.001
!

8 Steam Line Break - Small Break Not separately analyzed - doses only slightly
smaller than for large steam line break. !O

|
1
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6.10 CONCLUSIONS

Based on the evaluations of the various postulated accidents and '

occurrences in Section 6.2 through 6.8 and the resultant radiologi- '

cal results as tabulated in Section 6.9, it is concluded that the
environmental impact from these accidents and occurrences are insig-
nificant and inconsequential.

The average natural background radiation exposure in the United States '

is about 130 mrom. This varies from a low of 100 mrem /yr. in coastal
Texas and Louisiana to a high of 250 mrem /yr. in the mountains of
Colorado and Wyoming, or a variation of 150 mrem /yr. In the vicinity
of the Vogtle Nuclear Plant it is about 125 mrem /yr. Building con-
struction, whether frame, brick, or stone can result in variations
in the radiation exposure inside the structure of greater than 50
mrem /yr. Even the variation in the radiation exposure between a
transcontinental round trip by plane as compared to train is 4 mrem.
The largest computed total body dose at the site boundary from a
postulated accident is 2.4 mrem for the large pipe break loss of
coolant.

The annual integrated exposure from natural background to the popula-
tion within 50 miles of the VNP is 94,613 man-rem (736,902 people
times 125 mrem /yr. ) . By comparison, the largest computed incremental
population exposure from any postulated accident is 1.7 man-rem for
the large pipe break loss of coolant.

Thus, the exposure resulting from any accident is well within the in-
crement of exposure to the general public corresponding to variations
in natural background.

t
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~ 7. UNAVOIDABLE " ADVERSE" EFFECTS OF PLANT CONSTRUCTION AND OPERATION

7.1 UNAVOIDABLE CONSTRUCTION EFFECTS

Unavoidable effects from the construction of VNP are those of noise,
slight erosion, dust and congestion, in addition to the destruction
of approximately 1011 acres of forested and farming areas which
existed prior to the construction of VNP.

Some of the above effects are of a local and temporary nature and at
the end of the construction period will not exist. Approximately
247 acres of land used for construction facilities will be land-
scaped to prevent erosion and dust effects and to lessen the adverse
visual effects created by construction activities. Of the 3177
acres, approximately 2142 acres will be left in their present state
to provide a wildlife habitat.

The clearing of new transmission line routes is an adverse, but
necessary, effect of power generation. The impact of clearing
rights-of-way will be minimized wherever possible by routing through

(d agricultural areas where the land can continue to be used for farm-~N

ing or pasturage beneath the transmission lines. Where the lines
\

must be through forested land, GPC will either leave the area in
natural species of low shrub cover or plant the areas to provide
wildlife habitats and to prevent erosion. The approximate acreage
required for new transmission lines is 12,000 as outlined in Sections ||2
3.2 and 5.4

The clearing and grading required for the access railroad to VNP
will be an adverse impact. Every effect will be made to min.iinize
the impact from the clearing and grading by utilizing good con-
struction methods such as ditching and grading to reduce runoff and
erosion and planting the grade areas to prevent erosion after con-
struction and to provide, to the extent possible, new wildlife
habitat. The off site area required for the railroad consists of
approximately 245 acres as described in Section 4.2.

(~h
%-)
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7.2 UNAVOIDABLE OPERATIONS EFFECTS

One of the possible effects from the operation of VNP will be
occasional fog due to the operation of the cooling towers. As
indicated in Subsection 5.1.5, it is expected that the increase in
frequency of togging at a given off-site location will be no more
than 5 percent of the hours in a day. Since climatic conditions are
mild, icing conditions will not be expected to be increased signifi-
cantly.

The presence of the plant facilities in a rural environment will cause
a visual impact which might be objectionable to some; however, the
site is remote from large populated areas and is not adjacent to
heavily traveled highways. Screening by natural vegetation and the
low plant profile will make the plant almost invisible from the local
highways and the river. Moisture plumes from the cooling towers may
be conspicuous from the highway and the river and will tend to give
an industrial image to the area if visible. E2

The release of radioactive materials to the atmosphere and to the
/~' Savannah River will add an increment of dose to the environment which
( is small compared to the existing background radioactivity in the

vicinity. Releases from VNP will meet the AEC requirements that
exposures be as low as practicable. Section 5.2 gives the expected
dose to the population in the area as approximately 95,000 man-rems.

Chemicals which would be toxic in high conventrations will be re-
leased from VNP. However, the amounts and concentrations expected
to be released to the environment will be below applicable standards
and are not expected to significantly affect the environment.
Section 3.7 discusses the chemicals which will be released and given
the concentrations and amounts which will be released by the cooling
tower blowdown, the domineralizer waste system and other systems.
Section 5.3 discusses the expected effects of these chemicals.

The intake structure has been designed to reduce entrainment of
aquatic biota in the cooling water system by the use of the velocities
of less than 1.0 foot per second through the intake screens. How- E2
ever, nonmobile aquatic organisms, such as fish larva, eggs, and
plankton, will be entrained, and, due to the use of cooling towers,
will be destroyed. The nutrient available from this biomass will
be returned to the environment via the cooling tower blowdown.

O
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It is estimated that approximately 1.2 percent of the drifting
(nonmobile) organisms'will be entrained through the main cooling
water system at minimum flow. An additional 5.0 percent will be
entrained through the bypass water but will not be subject to heat
effects. At normal flows, approximately 0.7 percent will be entrained
through the cooling system and an additional 2.8 percent will be
entrained in the bypass water. Studies will be made to identify and i

quantify the biomass of the organisms entrained. Section 5.1 dis- '

cusses the percent of entrainment expected.

The use of cooling towers at VNP will eliminate adverse thermal
effects since the cooling tower blowdown, when mixed with the river
will increase the river temperature by less than 1 F. Section 5.1
discusses the thermal effects of cooling towers.

The visual impact from the transmission lines and the railroad spur
will be minimized wherever possible by screening with existing or
replanted vegetation; and by the use of low profile-type towers to
reduce the visual impact. Section 5.4 and 3.1 discuss these aspects
in detail.

O The impact from a transportation accident during shipment of spent
fuel and solid radwaste material is problematic at best and is de-
pendent to some extent on the common carrier used to ship these
materials. Section 3.6 discusses the measures taken to prevent or
minimize the impact from the transportation of spent fuel and solid
radwaste.

.
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h 8. ALTERNATIVES TO CONSTRUCTION AND OPERATION OF PLANT

8.1 NOT PROVIDING THE POWER

Georgia Code Ann. Section 93-307 authorizes the Georgia Public Service
Commission to require all public service companies under its supervision
to establish and maintain such public service facilities as may be
reasonable and just, either by general rule or by specific order in parti-
cular cases. The Commission's General Rule 14 states that a public utility
may not discontinue or curtail any privileges or services which are
presently being rendered to the public unless the Public Service Commission
consents. Moreover, in Georgia Public Service Commission v. Georgia 1

Power Company,182 Ga. 706, the court applied Section 93-3DT and upheld
an order of tne Public Service Commission which required GPC to furnish
new electric service to the inhabitants of Andersonville, Georgia.
Therefore, it is clear that the law in the state of Georgia, under which
GPC operates as a public utility, mandates that GPC make adequate pro-
vision for supply of electricity to its customers, who comprise the bulk
of Georgia's residential, commercial and industrial population.

Because of the long lead times involved in the planning and construction
of major power facilities, electric utilities have no option but to base
their plant expansion programs on demand forecasts. In recent years,

actual demand growth in many areas has exceeded forecast figures. GPC's

current projection of power demand on its system indicates that its load
_

will reach 16,728 megawatts in the summer of 1980 and '22,728 megawatts Iw
in the summer of 1983. This is discussed in detail in Section 1.2.

GPC is also obligated to maintain reserve capacity in excess of peak
load. Thus, in order to meet the projected summer peak load and maintain
a minimum reserve margin, GPC must be able to provide a very large block
of new generating capacity by the early summer of each year. GPC

presently has about 6,500 megawatts of existing generating capacity, in- |1
ciuding gas turbine capacity, and an additional 11,500 megawatts of capacity
(apart from VNP) are either under construction or have been authorized for
construction. GPC has no option but to make firm provision for at least
this much additional power supply. Section 1.2 lists GPC's generating capacity,
including capacity under construction or authorized for construction.

(G 8.1-1
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8.2 PURCHASli1G POWER FROM OTHER UTILITIES

Purchasing power from other utilities in the amounts necessary to satisfy, ;

or even partially satisfy, the power requirements indicated in Sections 1.2 |
and 8.1 is not a practical alternative. The applicant presently has trans-
mission interconnections far exchanging power with its neighboring utilities '

included within The Southern Company group. These interconnections exist f

for reliability purposes, including exchange of power in the event of a j
major unscheduled outage of generating capacity on one of the systems and
helping to meet unexpected non-coincident peaks in demand.

Through the " Pooling Agreement" anong the companies of The Southern Company ,

System (Alabanu, Georgia, Gulf, and Mississippi power companies), the
system companies buy and seil temporary deficits and surpluses of power
through the Pool. Such amounts of capacity bought and sold are on a year- ,'
to-year basis to equalize reserves among companies and take advantage of-
economy of scale in staggering the installation of generating units. Any ,

surplus existing on the system of one company in excess of its own load '

and other firm comnitments is only temporary (one to three years, normally)
;

and is relatively small in magnitude (possibly up to 300 to 400 megawatts '

O in any one year). This type of capacity purchase and sale could not be counted
upon to replace a large generating unit otherwise needed on the system requiring
substantial added capacity. i

lleighboring systems of The Southern Company System (T.V. A. , Middle South System,
!

Florida Power Corporation, South Carolina Electric and Gas Company, and Duke
!

Power Company) have all made load and capacity projections through 1981. These ,

estimates of loads and capacity additions are all set forth or included as i
parts of the reports made April 1,1972, in response to Appendix A of FPC

IOrder No. 383-2. Based upon these data, none of the neighboring systems
are planning on having capacity in excess of its own needs for forecast loads )and reserve requirerents. Should any surplus exist because of variations in !

load forecasts from actual loads or previous forecasts, these surpluses
would not be known but a short tine previous to such occurrence. '

Additionally, the interconnections now existing and planned between the J

Southern System companies and neighboring systems are primarily for increased
service reliability through mutual emergency assistance and short-term power

'exchan ges . If capacity in the quantity reo,uired were available fron; neighboring

|
,

Q
8.2-1

1/12/73 1

t

1
i



- --------

'

1'
.

A k

t1 .& 4

//jjg/j[%otfe 4' * ' $q,4,4 & - IMAGE EVALUATION

\//g/7Y' ')I/* TEST TARGET (MT-3) /fC /pg
-

7/77,p, c v 4h

Y<>@ y #4t h
\

%

l.0 b i"" m
||[|E

i,i :[ m llil!&e
| _1.8-
,

1.25 1.4 1.6

4 150mm >

4 6" >

A > *,,A,, #3 + ,Ao .e

#4 | h /bjjjp ,,,- . 4 /4\k \
;

cy, e,-

/ e j
,

o 4

_ . . . . . . . . _ _



.

- - _ _ _ _ _ - _ _ _ _

-
> :,

1o) (gA sh
+ .g, <,

4, o, . ,n - IMAGE EVALUATION ,9 %

\),g//// ( h8' TEST TARGET (MT-3) j [,[& /g,/ f'' #

Q /// ,y, / ,N#Y
+ 'e

,o g- w
,n

-

_.;7 m
' ~

|,| l

11.8
|5 =5

1.25 1.4 1.6
_ ,==

4 _ _ _ __ .___ . _ .
-- 150mm >

->
4 _ _ . . . _ . - - - - 6"

#a %4'7, # + //Ac ,b
4 A,,/AN.W., ,/

NK
e,/ ,

, '

6p y$4{b'),*3,' '%.
.

0) /
/ <p

: i

.- . . . . . . . _ .._



- _ _ _ _ _

'

s?. nfp 1 v
'+q.v

' IMAGE EVALUATION
@[%#pg
s''*' -O

//// ('" *f/* TEST TARGET (MT-3) j/
.

4 gjp /f///p,

krgh*hg
t *e

Y
pf, f

1.0 E j! W
gyt..: <:

; g ==-m

|,| hU- NS
2

1.25 1.4 1.6
__

d 150mm >

I >* - - - - 6"

gh3k,,4) [4($ op gf')$;

48*fv
4

07 ,

|.

,
-

' M ,,__ ..._,m ,i' - .

t_.____,



.- _ -___ __ _ _

,
.

ph

,9fA ? $ O,

c, /

IMAGE EVALUATION /+4(.
4;'4 ",f

'v; o
%.. $k# TEST TARGET (MT-3) / '). 4 p g

p
/,g/ # /

'E

N% ?/$ /
/&s+

1.0 SWE>m y"n1-

:: tu
2 1:. f0._0|,|
'

l.8
-__

l.25 1.4
-

i.6
_- |__

>
4------- 150mm

>6"4 _ _ _ . . - - - -

f.4>4% &4 ,zz*g
*

en;3v, ,
g

- sp a,,,kyz

. D.-

e' k,a, < f' ;,b
Oy %& %+

,y
I |

__ . . . .



,

s

VNP-ER

M;
<:( ) ;-

systems, the regular scheduling of use of such capacity on interconnections
could seriously affect reliability of power supply on The Southern System
during emergency conditions experienced therein or during emergency conditions
on neighboring systems where transfer of power from a third party through-
the system to the affected party could otherwise have been achieved. Because
of the demands upon construction schedules and fuel requirements' associated'
with new plants in meeting air and water quality regulations, it is highly
unlikely that any electric utility is going to s'dertake the planning
and construction of surplus generating and transmission facilities to
export such surplus to another area for any extended time period. All
future surpluses appear to be too small in magnitude and too short in

,

! duration to be of significant assistance in supplying a substantial
deficit of another area.
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8.3 ALTERNATIVE METHODS OF GENERATING POWER

;

8.3.1 COAL-FIRED GENERATING PLANT j

Prior to entering a contract for the supply of the reactors for VNP, the !
applicant analyzed the competitive economics of a nuclear vs. a coal-fired ;

plant. In this analysis, costs were developed for the plant capital
investment, fuel cost, and maintenance and operating costs to assess the
total energy cost for each type of plant. The nuclear plant had higher

,

capital costs, but lower fuel costs than the coal-fired plant for the area
under study. The net result showed nuclear fuel to have a competitive
economic edge over coal-fired plants at the site required to service the
load efficiently. The cost of power is compared for coal and nuclear units
at the Vogtle site in Table 8.3-1. In addition, the environmental effects
of a nuclear plant versus a coal-fired plant are essentially equal when i
consideration is given to the amount of land required. A coal-fired plant, !

in addition to the radioactivity (l) released, as compared to a nuclear plant, |
releases considerable amounts of 502, N0x, particulate matter, and other '

combustion products, even when the latest technology is used to reduce these
3 products. A nuclear plant, on the other hand, releases only radioactivity

. in small amounts which generally are not detectable in the environment. At
this particular site a tall chimney required to meet Air Quality Standards
for the State of Georgia could create a hazard for aircraft due to the location
of the Augusta Airport approximately 17 miles north of the site.

8.3.2 OIL-FIRED GENERATING PLANT

Oil-fired plants were also considered in lieu of other types of plants.
However, the cost of fuel and the fact that oil must be imported in huge
quantities from foreign sources to meet the fuel requirements could, in the
opinion of GPC, in time of national emergency, seriously affect the national
security by creating a severe national power shortage at the time of greatest
need. The cost of power is compared for oil and nuclear units at the Vogtle
site in Table 8.3-1. The above, when considered with the environmental effects
of oil-fired plants, such as S02, and N0x emissions, land use for storage tanks,
and the potential hazard of oil spills, would in essence have the same
environmental effects as a coal-fired plant. This makes the alternative not
acceptable for the plant size at this site.

O
8.3-1
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TABLE 8.3-1

COMPARISON OF COST OF POWER (3)
(1) (2) Combustion

Nuclear Coal Oil Turbine

Net Capacity, MWe 4648 4767 4964 4640

Capital Cost: $million 2196 1267 1018 780

$/Kw 472 266 205 168

30-Year Levelized Energy Cost (Mills /KWh)
(78.1% Plant Factor)

Fixed Charges (6) 10.82 6.07 4.68 3.93 !

(7) (8) (4) (5) (5) |1
Fuel Cost @ 17.8% 3.16 11.34 9.67 13.73

(8) E1
0&M and Nuclear Insurance 0.82 0.60 0.46 0.47

Total 14.80 18.nl 14.81 18.13uJ
(1) Coal fired units with S02 removal equipment. Net plant heat rate after

adjustment for power and steam required to operate the SO2 removal
equipment = 9875 Btu /KWh. 90-day reserve supply of coal. Includes 5%
capacity credit for overpressure.

(2) Oil fired units without S02 removal equipment. Net plant heat rate =
9020 Btu /KWh. No storage facilities for reserve oil supply. Includes
5% capacity credit for overpressure.

(3) Combustion turbine units to be operated on oil. No SO rem val
2equipment. Net plant heat rate = 12,800 Btu /KWh. No storage facilities

for reserve oil supply.

(4) Delivered cost of coal at Vogtle Site - 58.3c/MBtu in 1972. Simple
escalation applied @ 7.7% through 1976 and @ 2.65% thereafter. Coal
from Illinois Basin with 3.0-3.5% sulfur content. Fuel cost shown
includes additional expenses associated with operating S02 removal
equipment.

f
i
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(5) Delivered cost of oil at VNP site for a single unit in 1980 -
92.7c/M3tu; for 2 units in 1981 = 90.4c/MBtu; for 3 units in
1982 = 92.1c/MBtu; for 4 units in 1983 = 91.2c/NBtu. Simple
escalation applied @ 2.Sc/MBtu per year thereafter. Oil pro-
cessed from foreign crude at Savannah and delivered by pipeline.
Low sulfur content (0.7%).

(6) Fixed charge rate = 15.70% for nuclear units, 15.62% for coal
and oil units, and 16.03% for combustion turbines. These fixed

charges include return on investment, depreciation, income taxes,
ad valorem taxes, and insurance.

'7) The 17.8% factor is the carrying charge rate applicable to non-
depreciable investments such as fuel and includes return on
investment, income taxes and ad valorem taxes.

)

(8) The estimated fuel, O&M, and nuclear insurance costs shown were
obtained by averaging together the 30-year levelized costs for all 1

4 units. The annual costs for each unit were estimated including
the projected effects of cost escalation during the entire 30-year
period. These annual costs were then levelized for each unit using
a 10.4 percent annual discount rate.

i

i
i
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I 8.3.3 NATURAL GAS-FIRED GENERATING PLANT

The use of a natural gas-fired generating plant was not seriously considered as ;

an alternative source of power due to inadequate gas reserves to insure fuel
supply for the plant. GPC presently purchases natural gas from Atlanta Gas
Light Company on an interruptible basis for use as boiler fuel at Plants
Atkinson, McDonough, Arkwright and Yates. Atlanta Gas Light Company purchases
the gas it markets from Southern Natural Gas Company, a pipeline supplier.
During previous years, when gas supplies were more plentiful, GPC was per-
mitted to purchase substantial quantities of gas, particularly during the
summer months. However, as supplies of natural gas allegedly dwindled,
Southern Natural Gas Company filed with the Federal Power Commission a
curtailment plan, pursuant to which gas sold for the generation of electri-
city is curtailed prior to gas sold for other purposes. This plan was
implemented by the Federal Power Commission on December 26, 1971, in FPC
Docket No. RP72-74. The effect of this curtailment plan has been to render
Atlanta Gas Light Company unable to deliver significant quantities of
natural gas to GPC. For example, GPC was able to purchase only 29,729,971
mcf of natural gas during the first 11 months of 1972, as compared with
48,285,114 mcf during the first 11 months of 1971.
This severe cutback of supplies of natural gas must be viewed in light of the
facts that Atlanta Gas Light Company is the only distributor of adequate size
within GPC's territory to serve its requirements, that Southern Natural Gas
Company is the only supplier of Atlanta Gas Light Company of adequate size to
provide gas for GPC's requirements, and that Southern Natural Gas Company has
testified before the Federal Power Commission that it anticipates its curtail-O ment plan to be of long duration. Accordingly, GPC has concluded that it
cannot expect to continue receiving substantial quantities of natural gas for
generating purposes at those 4 plants which now utilize natural gas as boiler '

fuel. Furthermore, GPC has concluded that it cannot acquire significant
r,ew deliveries of natural gas for use in plants to be built in the future.

8.3.4 COMBUSTION TURBINES

Combustion turbines are not economical for base-load service despite their low
capital costs. The principal reason is their high fuel costs, which more than
cancel out their capital cost advantage. The cost of power is compared for
combustion turbines and nuclear units at the VNP site in Table 8.3-1. GPC

has significant combustion turbine capacity in peaking service today and
plans increased use of such peaking units. However, feasibility of such
installations depends on maintaining a proper balance of economic base-load
capacity.

,

8.3.5 HYDRO GENERATION

Table 8.3-2 shows 1166 MW of planned hydro generation additions by GPC.
Of this amount, 891 MW is pumped hydro and, as such, serves only as energy i

storage and not for energy production. Also included in GPC reserve con- 1
|

siderations are Southeastern Power Administration (SEPA) hydro installations
of 573 MW, of which 250 MW is pumped hydro. This totals 1739 MW of hydro in ;p) Georgia, of which 1141 MW is pumped hydro and 598 MW is conventional hydro. |(' !Not included in GPC reserve

8.3-2 i
*
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TABLE 8.3-2

PLANNED HYDRO ADDITIONS IN GEORGIA

Year Name Capacity MW GPC or SEPA Type Location;

1975 Carters Dam 250 SEPA Conv. Northwest Georgia

1976 Carters Dam 250 SEPA Pumped Northwest Georgia
,

West Point 73 SEPA Conv. Georgia-Alabama State Line

1977 Wallace Dam 216 GPC Pumped Central Georgia

Wallace Dam 108 GPC Conv. Central Georgia

.

y 1979 Rocky Mountain 675 GPC Pumped Northwest Georgia

E
Bartletts Ferry 100 GPC Conv. Georgia-Alabama State Line

1981 Goat Rock 67 GPC Conv. Georgia-Alabama State Line
:

1982 Trotters Shoals 169 SEPA Conv. Georgia-So. Carolina State Line,

Spewrell Bluff 50 SEPA Conv. West Central Georgia

'
1983 Trotters Shoals 169 SEPA Conv. Georgia-So. Carolina State Line

Spewrell Bluff 100 SEPA Conv. West Central Georgiag,
,

$
P

'DTAL 2227g

R Conventional 1086
i w

$ Pumped 1141

_ _ --- _ ___ _ .- - .. . - . - - - . .-
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h,m considerations but li.ited by SEPA as planned installations are 488 MW of
-

hydro in 1982 and 198'. The total of ai? these hydro power sources is 2227
MW, of which 1141 MW is pumped storage and 1086 MW is conventional hydro. ,

The power sources represented by conventional hydro from 1975-1983 are I

approximately equal to only 1 VNP unit and cannot be considered as an
alternative base load power source. The locations of GPC and SEPA planned
and proposed hydro installations are shown on Table 8.3-2.

8.3.6 OTHER GENERATING SOURCES El
Eight alternate generating methods are considered in this subsection.
Evaluation is made on the basis of technical and economic feasibility
within the time and scale requirements of the power demands. The first 6
methods involve various processes of steam generation, while tidal power
involves an alternate prime mover, and MHD involves a new approach to
electrical generation.

8.3.6.1 Coal Gasification |1
Coal gasification (2) may provide the means of balancing the demands upon
the fossil fuel reserves. The demand for the clean burning natural gas is
beginning to exceed the supplies, while the demand for coal, which represents
75 percent of the fossil fuel reserves, is decreasing rapidly. While
gasification can produce gas of natural gas quality from coal, the costs
are not presently competitive with other energy sources.

From the point of view of overall energy consumption and fuel resource utili-
zation, coal gasification coupled with gas-fired steam power plants will
result in a lower overall efficiency in terms of the useful energy per ton
of coal. In terms of energy

,

8.3-2b
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efficiency, conventional coal power plants combined with pollution
control methods are far superior.

8.3.6.2 Coal Liquefaction I

Coal liquefaction, like gasification, may provide the means to
balance the demands on the fossil fuel reserves.

Coal liquefaction is a fuel treatment process that removes
impurities from the fuels prior to combustion. The products
are char, volatiles and vapors that can be condensed to a high-
quality fuel oil. This synthetic crude oil is free of the
oxides of sulfur and much of the particulates which ordinarily
accompanies coal burning.

Currently, a plant to liquefy 36 tons per day of high quality
coal is in operation in Princeton, New Jersey. (3) The scale of
production at this plant is only 0.1 percent of the size required
for large utility operation. To be economically feasible, the

Q fuel oil derived from liquefaction grocess must cost about 60C
) per million Btu, but this fuel is made from coal costing 20C per

million Bt;u. Hence, the process triples the original cost of
the fuel.(4)

The fuel produced is free of SO2 and low in particulates, thus
reducing the air emissions that accompany coal burning.

For a utility with a readily available coal fuel supply, lique-
faction results in an elimination of SO2 emissions; but at a ;

price of more than three times the coal fuel costs. This is
significant since fuel costs average 80 percent of the total
production costs. Technologically, it appears that it will
be at least 10 years before liquefaction becomes technically
feasible for implementation into power plant plans. Even then,
it does not appear to be an economically viable alternative.
Nevertheless, the power demand to be satisfied by VNP is such
that coal liquefaction would not be developed on a timely basis.

8.3.6.3 Fluidized Bed Boilers ]

O In areas where only high sulfur coal is available, fluidized

(') bed boilers can reduce the SO2 and particulate emissions produced
by coal burning. NO emissions are not effected.x

8.3-3
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This process is not available in the time frame of power demands.
Fluidized bed boilers have considerable potential for replacing
the conventional, pulverized coal fired boilers. However, the

advantages in terms of lower costs, lower emissions, smaller
boiler sizer, higher efficiencies are not expectedtobeavgfl-
able for implementation into power plant plans until 1980.
When perfected, fluidized bed boilers may prove economically,
technically and environmentally attractive for utilities burning
high sulfur coal.

I
8.3.6.4 Geothermal Steam

Steam with sufficient temperature, pressure and reliability to
do useful work in generating electricity through a steam turbine
has been known to exist over most of the world. The process of

utilizing the steam requires tremendous amounts of exploration,
investigation and land area. Several shafts over a wide area
may be required to run a steam generator. Highly corrosive

gases are present in most steam, and scale formation are constant
maintainance problems.

f~.
i Geothermal steam, when it is available, is a commercially feasible

alternative to the consumption of fossil fuels. However, it is''

basically an immobile resource that can be utilized only at its
source, and then only in units of limited size.

Potential for geothermal power exists largely in the Western
United States with the largest potential estimated to be in
the Imperial Valley area of California. There is no known
source of geothermal power available to meet the power demands
for the southeast.

8.3.6.5 Nuclear Fusion 1

Nuclear fusion basically involves the forced combining of two
nuclei. The resultant combination results in a slight mass
decrease. The mass difference is transformed to energy by
Einstein's theory (E=mc2). This energy is in the form of heat.
The source of difficulties is in forcing two nuclei is used in
fusion reactions. More often than not, the amount of energy
required tc force two hydrogen nuclei together is greater than
the release of energy upon combination.

ID
V
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The first operational fusion reactor will most likely not occur
until the 1980's or 1990's. This process is therefore not
available on the time scale requirements of the power needs in
this area.

8.3.6.6 Solar Energy (6) 1

Many proposals have been forwarded for using solar energy for
power generation. The most recently published system would use
geostationary satellites positioned so that at least one would
be illuminated by the sun at all times. Several methods of
energy transmission to earth have been proposed. Energy
generation in these schemes, as well as others, involve either
steam generation of electricity or direct energy conversion.

This method of electrical generation is not vrailable in the
quantities needed or the time required.

8.3.6.7 Tidal Energy

,G

The basic scheme involves the capturing of water available at-

high tide in huge retention basins, such as a natural bay with
a man made dam. The basin is held at a maximum level until
power is needed or the sea is sufficiently below the level of
the pool, at which time it is released through hydraulic
turbine-generators to the sea, creating electricity.

The technological feasibility of tide harnessing has been
demonstrated. The Rance River Plant in France, with a
difference of from 9 to 14 meters between high and low tide,
produces over 544 megawatts. (7) Using a reversible turbine,
power is tapped from the waters as they rush upstream at high
tide and as the waters recede towards the sea. The Soviet
Union has also built an experimental plant on the Kislogubskaia
River to investigate the use of tidal power The Pasamaquoddy
Bay on the United States-Canada border is c nsidered to have
a potential for a huge tidal power plant. (8

This method of power generation is not available on the
magnitude and reliability requirements of the power needs in
this area.

s

!
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|8.3.6.8 Magnetohydrodynamic Generation

Magnetohydrodynamic (MHD) generation of power is based on the
same principle as conventional generation. However, instead
of a solid conductor (turbine rotor) moving across a magnetic
field, a jet of ionized fluid is forced through it. By placing
electrodes in this fluid stream, direct current electricity at
relatively high potential, e.g., 2,000 volts or more, can be
obtained.I9)

Since high temperatures are required to make most fluids, and
especially gases, sufficiently conductive, MHD is generally
thought of as a topping cycle for conventional steam cycles,
resulting in an overall plant efficiency of 50 to 60 percent,
and can therefore significantly reduce the amount of thermal
discharge from a power plant.

U.S.S.R. currently has the world's largest open cycle MHD
power station. The plant, which operates on natural gas,
develops 75 MW. However, only 25 MW is produced by the MUD

(~T generator; the remainder resulting from a conventional bottoming
(_,I steam cycle. (10,11) The largest MHD installation in the U.S.

provides 20 MW power bursts of 3 minutes duration to drive an
electric wind tunnel. (12)

Numerous problems must be overcome before MHD can become a
viable alternative for central station generation. These
problems include metals corrosion associated with the high
temperatures used in MHD and, so far, inability to achieve
economical operation.

MHD generation is not now at the point of utilization, but its
potential for fulfilling utility system needs during the decade
of the seventies and beyond is highly speculative.

O
V
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8.4 ALTERNATE SITES

O
8.4.1 SYSTEM PLANNING

System planning studies are made for future years taking into account the total new
generating requirements for The Southern Company system as well as the requirements
of each of its four operating companies (including Georgia Power Company). The ,

Southern Company system serves 120,000 square miles and is planned and operated as
a power pool. The Southern system has a Planning Committee and an Operating
Committee each of which has a member from each of the four operating companies and
Southern Services, Inc. These committees review generation and transmission
alternatives for future years and make recommendations of selected expansion plans
to the Southern System Executive Group for approval.

,

,

For the very large area to be served and the substantial future new generation
requirements, many considerations must be taken into account in arriving at
specific plans. First, the Southern system peak loads for each year are estimated
using peak loads of the operating companies and diversity among these peak loads.
These peak loads for 1973 through 1985 are discussed in Section 1.2 of this report
and are summarized in this section for the year 1980 through 1983. The Southern
system load shape throughout each year is also estimated. Computer studies are
made to determine the Loss of Load Probability (LOLP) for each year using estimated
loads throughout the year, estimated forced outage rates and scheduled maintenance

O for all generating units assumed to be installed through that year, along with any
,

firm purchase or sales or seasonal interchange arrangements with utilities not in
the Southern system.

The relative mix of base load and peaking thermal generation, hydroelectric and
pumped storage capacity also must be considered. The relative economics of capital
and operating costs for various generation mixes are determined. Since new hydro-
electric and pumped storage capacity additions are relatively limited, the principal
consideration for generation mix determination is the relative proportion of base
load and peaking capacity. From these studies it has been determined that power
supply economics is relatively insensitive to the fraction of peaking capacity in
the range of 15 to 25 percent of total generation. Thus, there is relatively loose
coupling between generation mix studies and generation expansion plans. This
permits flexibility for the system planners to schedule peaking capacity when an
additional base load full-size unit would not be needed to meet LOLP criteria, to

provide " black start" capability at thermal generating sites, or to provide voltage
or transmission loading relief in particular locations.

With the above factors, the system planners take into account the relative
locations and sizes of generating plants in existence prior to the years being
studied. Consideration is also given to. the availability, costs of fuels and the '

reliability and quality of transmission service to various areas of the system,
and environmental factors.

O i
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With the above as an explanation of actual system planning considerations for the i

O Southern system, including the Georgia Power Company system, the bases for
selection of the Vogtle units are discussed below. Southern system and Georgia :

Power Company estimated peak hour loads in MWe for the 1980 through 1983 |
period are

Peak Loads - MW
i
iSouthern System Georgia Power

1980 30,362 16,728 I

1981 33,434 18,528
,

1982 36,824 20,528

1983 40,545 22,728
|
|

The corresponding total and incremental generating capacity needed to meet LOLP
considerations (approximately 0.1 day / year loss of load) for the Southern system
are: ;

Total Generation (MW) Addition During Year (MW)
!
t

1980 35,808 3,280

O
.

1981 39,685 3,877 ,

l

1982 44,045 4,360 .

t

1983 48,295 4,250 ;

Based on the above new generation.needs, the following distributions and types
'

of generation were selected which would provide a balanced plan for reliable
and economic service to Southern system customers: ,

i
+

J

h

!

I

I
-

O
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Rating iO j

year unit tw Type Location

1980 Vogtle #1 1100 Nuclear East Central Georgia |
Wansley #4 880 Coal West Central Georgia -|
West Jefferson #3 650 Coal North Central Alabama ;

Unlocated (CT) 650 Combustion Turbine !
;

1981 Vogtle #2 1100 Nuclear East Central Georgia |i

Central Ala. *1 1100 Nuclear Central Alabama j
Goat P,ock Hydro 67 Hydro-El ectric West Central Georgia :

'
Unlocated (CT) 700 Combustion Turbine
Unlocated 880 Coal

1982 Vogtle #3 1100 Nuclear East Central Georgia ;

Central Ala. #2 1100 Nuclear Central Alabama :

Unlocated 1100 Nuclea r
Unlocated 880 Coal

7

Unlocated (CT) 150 Combustion Turbine '

1983 Vogtle #4 1100 Nuclear East Central Georgia
Unlocated 1100 Nuclear
Unlocated 1100 Nuclear
Unlocated (CT) 950 Combustion Turbine ;

i

Q Since system planning considerations identified the need for base load generating ;
units in sizes of about 1100 Mwe in each of the years 1980 thru 1983 in East !
Central Georgia, attention needed to be given to selection of a site and the fuel
which would optimize economics and environmental benefits over costs in that
geographical area of the Georgia Power Company system.

In considering site locations, it was known from past studies that evaporative
cooling towers would be needed to meet water quality standards with regard to
allowable temperature rises for a total plant capacity of almost 5,000 Mwe. Thus,
a primary consideration was to select a water body where the water consumption of
up to about 350 cfs would be environmentally and socially acceptable. The only
locations in Eastern Central Georgia where this consumption would have a small
effect on minimum and average water flows is the Savannah River system which
includes the possibility of Clark Hill reservoir and the river below the reservoir.

Transmission connections to the existing transmission system for a thennal plant
at Clark Hill reservoir (north of Augusta, Georgia) would be comparable to those
from a site south of Augusta on the Savannah River. Thus, the principal consid-
erations are economics and environmental impact for alternative fuels and for
the site alternatives, and it is necessary to have site characteristics which will
meet licensing requirements for public health and safety and the environment.

O
E 4-3
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8.4.2 EVAIDATICN OF AIHERME SITES ON THE SAVANNAH RIVER

Approximately a 60-mile reach of the Savannah River (from about 30
miles northwest of Augusta, Georgia, to about 30 miles southeast of
Augusta) was selected as the primary area for investigation. The site |
area chosen for study upstream from Augusta, Georgia, was about 22 air ,

miles frcm Atgusta on the west side of Clark Hill Reservoir.

This potential site is located in the lower portion of the Piednont
Province of East Central Georgia. It is underlain by igneous and

,

netancrphic rocks of Pre-cambrian through Paleozoic Age.
,

The Pied:ent Province is characterized by gently rolling hills and
occasional granite outcrops which produce riffle areas (rapids) where
they intersect the bed of a river or stream. Until recently the area
was largely dominated by rowcrop agriculture,and this, in addition to '

severe natural erosion, placed high sediment loads on stream. The soil
_

is composed of sandy loam, reddish and yellowish clays, and deccrnposed
granite and gneiss. The soils exhibit a natural lack of fertility
which has been further depltated by the above nentioned erosion and
agricultural practices. Forests are generally of the pine-hardwood type.
In coves the najor tree species are hhite Ash, Tuliptree, Beech, Redbud,
and Magnolia. Bottomlands are dominated by Beech, Sweetgum, Oak, Elm,
River Birch, and Red Maple. !

("' |

The clinate is characterized by long surtmers, mild winters, and abundant, !
'evenly distributed rainfall. Streamflow is greatest in February and
!March and lowest in September and October.
i

Based on regional geology and general soil data,it was concluded that a
'

suitable foundation probably could be found in this area. Also, an
adequate supply of water for closed cycle condenser cooling could be ,

obtained from Clark Hill Resenoir. However, as discussed belcw, this
potential site has a number of features which are not as favorable as
the Vogtle site.

:
'

A field inspection of the potential site revealed that a new residential
housing develognent had been started in the area. Indications were that
the housing developrent could extend into the area needed for the potential
site. Although the local population density was low at that tine,
indications were that the population probably would increase considerably
during the life of the plant. There is a considerable amount of recreational ;
use made of Clark Hill Reservoir such as fishing, boating, swirnung, and e

other water sports. Thus it is expected that significant housing deve- !

lop e ts will occur around the reservoir.

An important consideration for thermal plants is the availability of the
transportation for alternative fuels as well as large plant equipment ;

and building naterials during construction. !

.O i
:
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A coal-fired plant at the Clark Hill site would be supplied by railroad.
This would require that a railroad spur be built to the nearest connection
which is about 25 miles away. For an oil-fired plant, a pipeline would '

be constructed frm a tenlunal near Savannah, Georgia, which would be
the delivery point for foreign oil. Building naterials and equipnent for
the oil-fired plant would need to be transported by road. The nearest ;

road for such loadings is about ten miles away. Natural gas could not
be considered because of its unavailability as discussed in subsection 8.3.3
For a nuclear plant it would be necessary to bring the large plant
cmponents to the site by overland route frm a barge unloading point ;

below Clark Hill Dam,and building materials and other ccr1ponents would be [
brought by truck.

For a nuclear plant there would be a significant advantage to having a site {south of Augusta with access by barge for delivery of the large cm ponents. >

Three such site locations were considered along that stretch of the :
Savannah River. These were the Shell Bluff site,which is approximately 11 !

miles upstream of the Vogtle site, the Boggy Gut Creek site,which is |

approximately 11 miles upstream of the Vogtle site, and the Vogtle site.
Foundation conditions at the Shell Bluff and Boggy Gut Creek sites are

.

!

sands and clayey calcareous sands. Solution of the calcareous materials ,

raised questions concerning the karst-type topography with numerous " sinks" |
in these areas. Thus, there was a serious question as to adequacy of the ;

foundation materials frm the standpoint of licensing of a nuclear plant.
The Vogtle site does not have the " sinks" and has an underlying thick, dense, ,

- and continuous marl which is adequate for any of the thernal plants, including
nuclear. i

i

The Vogtle site has access to the river, is about 10 miles frm the nearest i

railroad for coal and materials shiprents, is closer to Savannah, Georgia,
*

for pipeline oil delivery, has sufficient elevation for flood pro-
tection, has adequate foundation materials, and is environmentally o

acceptable (as is more fully discussed in this report) . Thus the |

Vogtle site was selected as the candidate site on the Savannah River. |

|Table 8.4-1 shows an econcnic camparison of four coal-fired, oil-fired, and
nuclear units at the Clark Hill and Vogtle sites. It is clear that
coal-fired units are not econmical at either Clark Hill or Vogtle and that !

oil-fired units are rore econmical at the Vogtle site than at Clark Hill.
The oil-fired units at Vogtle are approxinately empetitive with nuclear !
units at Clark Hill or Vogtle.

Emissions for coal-fired and oil-fired units are shown in Attachment E of
Chapter 11. Total emissions are greater frm the coal-fired units. Thus ;

oil would be more econmical and would have less impact on the environment
'

at the Vogtle site. Consequently oil-fired units at Vogtle were ccrnpared ;

with nuclear units at Vogtle or Clark Hill.

Oil-fired units would have much greater impact on the air and land
environment than the nuclear units,due to the cmissions of nitrogen

.

.
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TABIE 8.4-1
;

VOGITE-CLARK HILL BUSBAR EC0tOIIC COMPARISONS

Nuclear Plant vs. Fossil Plant
i

Vogtle Site Clark Hill Site
,

j Nuclear Coal Oil Coal Oil

Net Capacity,ftTe 4648 4767 4964 4767 4964i-
1 Capital Cost: Smillion 2196 1267 1018 1267 1018
:
u

'

y $/Kw 472 266 205 266 205
u

}. E

30-Year IcVelized Eneray Cost (fiills/ Kit)
; (78.1% Plant Factor)
!'
u

IIFixed Charges 10.82 6.07 4.68 6.07 4.68
! Fuel Cost @ 17.8% 3.16 11.34( }9.67 11.63(5) 9,94(6)
J ,

i O&M and Nuclear Insurance 0.82 0.60 0.46 0.60 0.46
,

j 'Ibtal 14.80 18.01 14.81 18.30 15.08 ;

|
N w

v,.

|
"'

i

i
!

i
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NOTES FOR YOGITE-CLARK HILL BUSBAR E00tKNIC CO@ARISONS :

1

(1) Coal-fired units with SO renoval equipment. Net plant heat rate after !2adjustrent for power and steam required to operate the SO
90-day reserve supply of coal.2 renovalIncludesequiprent = 9875 Btu /Imh. ,

5% capacity credit for overpressure. t

(2) Oil fired units without SO2 renoval equipment. Net plant heat rate =
9020 BtuAMh. No storage facilities for reserve oil supply. Includes i

5% capacity credit for overpressure.
!(3) Delivered cost of coal at Vogtle Site - 58.3CABtu in 1972. Sinple

escalaticn applied @ 7.7% through 1976 and @ 2.75% thereafter. Coal
from Illinois Basin with 3.0-3.5% sulfur content. Fuel cost shown
includes additional expenses associated with operating SO2 renoval
equiptent.

i

(4) Delivered cost of oil at Vogtle Site for a single unit in 1980 = 92.7CAstu; !
for two units in 1981 = 92.4cABtu; for three units in 1982 = 92.lCABtu;
for four units in 1983 = 91.2cABtu. Sirple escalation applied @
2.5C/MBtu per year thereafter. Oil processed frce foreign crude at
Savannah and delivered by pipeline. Im su~ fur content (0.7%) .

(5) Delivered cost of coal at Clark Hill Site = 60.0c/MBtu in 1972. SinpleO escalation applied @7.7% through 1976 and @ 2.75% thereafter. Coal
from Illinois Basin with 3.0-3.5% sulfur content. Fuel cost shown ;

includes expenses associated with operating SO2 renoval equipent. '

(6) Delivered cost of oil at Clark Hill Site for a single unit in 1980 =
97.0cABtu; for two units in 1981 = 94.lCAstu; for three units in j
1982 = 95.2cAstu; for four units in 1983 = 96.2CABtu. Sirple esca-

.

lation applied @ 2.50Astu per year thereafter. Oil processed from I

foreign crude at Savannah and delivered by pipeline. Im sulfur
content (0.7%) .

(7) Fixed charge rate = 15.70% for n elear units, 15.62% for coal and oil
units, and 16.03% for combustion tirbines.

.

O
,
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oxides, sulfur dioxide, and particulates. Very importantly, use of
foreign oil in such huge quantities and for a substantial percentage
of generating capacity causes great concern for national security as well
as risks concerning future costs, delivery reliability, and environmental
effects due to oil spills. Because of these factors of risks, national
security, and environmental impact, the nuclear units were selected over
the oil-fired units of approximately the same apparent economics.

The choice of preferred alternatives became a nuclear plant at Clark
Hill or at the Vogtle site. There are a number of advantages to the
Vogtle site which caused it to be selected. As mentioned previously,
the Vogtle site is not in a future growth area for recreational uses.
It is accessible by barge for delivery of large nuclear components. A

railroad can be built economically to deliver building materials and
equipment, and this will prevent a large impact on highway usage in the
site vicinity. The nearest good road is about 5 miles away instead of
10 miles for the Clark Hill site. Thus, there would be 5 miles less
road to build for use of the Vogtle site. It is expected that other
environmental impacts on aquatic life, terrestial life, and humans
would be small and comparable.

8.4.3 BUILDING VNP-3 AND VNP-4 AT ANOTHER SITE

GPC plans to bring into operation 1 or 21100-MW nuclear units per year
during the 9eriod when VNP-3 and -4 are scheduled for start-up (see'

Table 1.2-8). If these 2 units were moved to another location, e.g.
a north Georgia site, it would still be necessary to return to the VNP
site for subsequent units. The same number of transmission lines would 1

be required at either site. At best, perhaps a short portion of 1 line
could be delayed 1 year; this would have to be determined through
extensive stability studies. In the long run, however, the same
number of lines and the same amount of right-of-way would be required.
Therefore, there would be no advantage to such a relocation.

|

|

|
l

!
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8.5 ALTERNATE HEAT DISSIPATION METHODS

'Ultimately all waste heat generated by the VNP must be discharged to the
atmosphere. The alternatives available to the designers are once-through coolings :

cooling ponds, dry cooling towers, wet cooling towers, and combinations of each i

of these methods. Analyses were performed using the following factors as a
basis: feasibility, environmental considerations, and economic considerations. i

The analyses were carried out to the extent required to determine the accept- i
ability of each alternative when considering these factors. This resulted in a |
complete analysis of only the wet cooling tower alternatives. !

,

8.5.1 ONCE-THROUGH COOLING f
.

Once-through cooling, economically, is the least expensive of the cooling methods
available. Environmentally, however, it is considered by some to be the most :

expensive in terms of thermal effects and damage to aquatic organisms. At VNP, i
once-through cooling was not seriously considered since a study of the recorded i
flow of the Savannah River showed the flows could not support a plant the size |

of VNP without major thermal influence in the river. The circulating water flow |

requirement per unit is approximately 1930 cfs or approximately 7720 cfs for :

four units. This exceeds the flow of the Savannah River. I
r
!

L

O 8.s.2 Coo'1"o PonoS !,

The original plant studies included the use of a large (approximately 8000 acres) '

cooling lake in a closed system; however, after investigation this was discarded
due to serious questions raised as to the amount of seepage loss from the lake. ;

Since the lake would have been formed by the use of dikes across Beaverdam Creek, '

ithe question of the lake having to meet water quality standards was a major
concern. Preliminary questions concerning the standards to the Georgia Water
Quality Control Board indicated that the lake would have to meet water quality
standards. Due to the time required to settle these issues, the studies for a ;

cooling lake were dropped and no cost estimates were made. ;

!

i

8.5.3 DRY COOLING TOWERS |
E

Dry cooling towers are considered, at present, impractical for reasons of loss
of energy as compared to wet towers and reduction of generating capability of
the plant during hot weather, j

Dry cooling towers have only been built in small sizes. There are physical and ;

economic problems of extrapolating the units to large sizes that would accommodate !

VNP. In addition, the maintenance costs (e.g. , prevention of corrosion) of dry i

O- cooling towers are high. In order for the dry cooling tower to be operated [
economically, the allowable condenser back pressure must be greater than 5" Hg. !

Abs. Steam turbines in the 1100 MW range which will exhaust at this pressure !
are not available.

8.5-1
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8.5.4 WET COOLING TOWERS

8.5.4.1 Economics

A detailed economic study was undertaken comparing wet type mechanical draft towers
,

to wet type natural draft towers. Some 4300 condenser-cooling tower combinations '

were studied, concluding that the most economical mechanical draft cooling tower '

condenser system was the economic choice over natural draft towers for the VNP site
by some $1,400,000 per 1100 MW unit. This was a present varth evaluation which ,

included capital cost of all equipment and material (condensers, towers, pumps and
motors, piping, etc.), power requirements for pumps and fans, impact on turbine
performance, plus maintenance and insurance costs. Because of environmental con- ;

siderations, however, natural draft towers were selected. Capital cost of natural ,

draft towers at the VNP site is approximately $9,500,000 per 1100 MW unit. Annual |
operating cost is expected to be approximately $90,000 per unit per year. Plant |
net output will be approximately 55 MW less using natural draft towers versus ;

once through cooling.
;

8.5.4.2 Feasibility

Both the wet type mechanical draft and natural draft towers have been used '

successfully in the United States and in The Southern Company system. '

8.5.4.3 Environmental Impact

This topic is discussed in Subsection 5.1.5. '

8.5.5 CONCLUSION

:

Natural draft wet cooling towers were selected for the VNP because no increased
frequency of ground fog, reduced visibility or icing is expected ot occur due to )
operation of these towers

i

!

)

i
'

O
,

f
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8.6 CHEMICAL WASTE SYSTEMS

Chemical wastes from VNP include the makeup water demineralizer neutralized
wastes, possible algae and corrosion inhibitors in the cooling tower blow-
down, and filtered wastes from laboratories.

The methods of disposing of such waste are by (1) dilution, (2) neutra-
lization and (3) drumming and off-site shipment.

Chemical waste from VNP will be disposed of by each of these methods, and
all discharges to the river will be within applicable water quality
standards. In any event, the nature of the chemical waste system is such
that alternative designs could be adopted later if applicable.

8.6.1 LIQUID WASTES

Natural draft-type cooling towers require treatment with a biocide to
control microorganisms which cause algae and slime fouling. Two basic
types of material are available for the requirements of controlling the

(' aquatic and airborne microorganisms in the cooling tower-condensing
system. These materials are either oxidizing or non-oxidizing.

The oxidizing materials are ozone, chlorine and calcium and sodium
hypochlori tes . Ozone cannot be stored but must be produced on demand;
thus an expensive, large capacity system would be required. Therefore,
the equipment and electric energy operating cost would be prohibitively
high.

The use of hypochlorites, as alternative oxidizing chemicals, was
rejected oecause they provided no advantages over chlorine to justify
their higher cost (liquid chlorine costs about one fifth as much as the
hypochlorite on the basis of available chlorine in the product).

The use of chlorine has been selected as the most desirable alternative
for treating the cooling tower aquatic and airborne microorganisms.
Chlorine is a broad spectrum biocide which is economical, effective, and
relatively easy to handle with precautions.

I 8.6-1
G
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Chlorine is delivered as a liquid in the pure elemental form and
applied as a gas dissolved in water. The latter materials are i

supplied either as a dry powder or in dilute liquid form.
i

!
!

The non-oxidizing materials considered are often proprietary pro-
ducts, and while effective for biocide treatment in tower-condenser

iwater systems, are usually more expensive than chlorine and fre-
quently produce toxic end products which would not be tolerated
in blowdown to a river.

:

Typical of the non-oxidizing materials are:
1

Acrolein
!Chlorinated Phenolic Compounds

Chromates
Copper Salts
Phenolic Amines
Thiocynates

i

.

!

As alternates to chlorination the above materials are not practi- !O cal on a cost and toxicity basis for a large tower system such i

I
as that proposed at the VNP site.

L

8.6.2 SOLID WASTES

Solid wastes from VNP will be boxed or drummed for burial off site.
Such wastes would include filters, spent demineralizer resins,
rags, contaminated materials and equipment. No other practical
methods are available for disposal of solid wastes.

8.6.3 SEWAGE

i
'

Domestic sewage from the plant will be processed through standard
packaged secondary treatment plants. These plants will be ade- ;

quately sized for VNP and provide an adequate hold-up time to
achieve at least 85% of BOD reduction. |

An alternative to this type of waste treatment to further reduce .

the BOD of the effluent would be a tertiary treatment plant. Such
a plant could be added to the presently planned equipment if it ;

O becomes necessary,

i

8.6-2
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8.7 RADWASTE SYSTEMS ALTERNATIVES
!

The VNP radioactive waste treatment systems for liquids and gases
incorporates the Westinghouse Environmental Assurance System |

which incorporates the latest available technology for maintaining :
radioactive releases to the lowest practicable levels. ;

The liquid radwaste system for the VNP uses the latest available |
technology to hold releases to levels as low as practicable and !

meets the proposed Appendix I of 10 CFR 50. Thus, in accordance
with the January 4, 1972, proposed AEC guide on benefit-cost i

analyses (l) , "No further consideration needs to be given to the ,

reduction of radiological impacts in formulating alternative plant
designs for Alternatives 2,3, and 4." :

Likewise, the VNP gaseous radwaste system incorporates the latest
available technology to reduce gaseous radioactive releases to
the lowest practicable level and should be substantially below
releases from currently operating nuclear plants. Since there

.

'

will be no planned routine releases from the VNP gaseous radwaste i

(]) system, such releases are well within Appendix I limits. Thus, i

in accordance with AEC's guide on benefit-cost analyses alterna- ;

tives need not be considered for such system. ;

!
!

As described in Section 3.6, the liquid radwaste system uses !

separated drains and treatment systems which will permit recy- !

cling of reactor grade water and treatment of non-reactor grade i

water prior to discharge so as to reduce effluents to very low |
levels. ;

.

Releases of tritium are minimized by the use of zirconium fuel
clad, silver indium-cadmium control rods, boric acid evaporator, '

and radwaste system which will recycle as much as practicable of 4

'
reactor grade water. ;

i

)
The estimated annual doses to humans from liquid effluents are

'

presented in Section 5.2 and Table 5.2-5. These doses are less
than 2 x 10-3 rem to the maximum exposed individual and less than :

'

4 man-rem to the total population in a 50-mile radius. Further-
more, the total liquid releases are less than 20-curies (excluding
tritium) as set forth in Table 5.2-6. The above doses and curie
releases are within proposed Appendix I limits. ;

) |
>

!
8.7-1 |
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The gaseous radwaste hold-up system uses a recirculating type of
system with continuous holdup. The system will scavenge fission
product gases from the primary coolant so that gaseous releases ;

from buildings due to water leaks will be decreased. The gaseous ,

radwaste system incorporates the latest available technology to
reduce gaseous radioactive releases to the lowest practicable
level and should be substantially below releases from currently
operating nuclear plants which do not have gaseous radwaste systems
conparable to those of the VNP.

The estimated annual doses to humans from gaseous effluents are
. presented in Section 5.2 and Table 5.2-5. These doses are less
than 8 x 10-3 rem (whole body) to the maximum exposed individual
and less than 17 man-rem (whole body) to the total population in
a 50-mile radius. The above doses are within proposed 10CPR50
Appendix I limits.

The VNP liquid and gaseous radwaste systems utilize the latest
available technology to hold releases to level and, therefore,
in accordance with the May 1972 proposed AEC guide on benefit-cost
analyses, "no further consideration needs to be given to the radia-

O tion of radiological impacts in formulating alternative plant ,

designs for Alternatives 2, 3, and 4."
i

The possibility of adversely effecting the ground water resources |
or existing wells in tne area as a result of the operation of a !

nuclear plant is remote. i

i

I

C:)
'

,
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8.8 mKE-UP DEMINEPALIZER AND PJfABLE HATER SYSTEM ALTETNATIVES

8.8.1 SOURCES OF h%TER FOR WP SITE

The possible sourws of water for influent to the potable water system
and make-up demineralizer of VNP are deep wells and the Savannah River.
Piping or transporting water for plant use from any suitable off-site |
source of supply would be prohibitively expensive and impractical
due to the quantities of water necessary for plant operation,

,

8.8.2 SAVANNAH RIVER AS ETER SOURCE

The use of Savannah River water as demineralizer influent would
regaire a pretreatment facility consisting of a clarifier, caustic,
alum and coagulant aid feeders, pumps, filters, piping, valves, and
associated controls. The raw Savannah River water has a lower level
of total dissolved solids than does the well water intially, but the

'

addition of chlorine, alum, caustic, and coagulant aid in the clarifier
should raise the level of total dissolved solids such that the make-up
demineralizer influent would contain approximately the same amount

O as the deep well water supply. Therefore, the performance and opera- ,
'

tional procedures of the make-up demineralizer egaipment would not
be changed by the use of Savannah River water as influent.

According to water analysis of the Savannah River at the VNP site,
the fecal coliform levels exceed or approach the maximum levels
considered acceptable by the Georgia State Board of Health and U.S.
Public Health Service for potable water system supply. The condition
of the river in this respect would create problems in obtaining a per- ,

mit from the State Board of Health for operation of a potable water
system.

8.8.3 CIARIFIER INSTALIATION

A clarifier and associated equipaent suitable for clarifying the
Savannah River water at VNP (500 to 1,000 gpm capacity) is estirated
to cost between $225,000 and $275,000 installed, based on current
bid information from water treatment equignent vendors. The annual
operating cost of labor and chemicals would be higher for a system
using a clarifier than for a well water supply. The clarifier would
not offer any operating advantage over deep wells. In addition, ,

a sludge blowdown (2-3 percent of flow) would have to be diluted by
the waste diffusion system. . This sludge blowdown would be ccmposed
of aluminum hydroxide and suspended solids frcm the raw river water.

O
.

8.8-1 ,
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8.8.4 Ig n, nETALIATICN

Wells were selected as the source of supply for potable se vice and
{danineralizer influent because of suitable quality, ecananics, i

operational convenience and a lesser quantity of wastes produced
|than alternate systems of water treatment. !
,
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CHAPTER 9 LONG TERM EFFECTS OF PLANT CONSTRUCTION AND
OPERATION
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V 9. mNG TERM mu;w OF PIINT CGETRUCTION AND OPERATION [

The construction of VNP involves 3177 acres of land for the site in
Burke County, Georgia, plus approximately 12,000 additional acres for
transmission lines off the site and approximately 245 acres for the
railroad spur line to the site. Approximately 379 acres of the site
were being cultivated, and the renaining 2798 acres were covered by
timber and pulp wood. Construction of the plant facilities will require
approximately 1011 acres of the site as indicated below:

.

Main Power Block and Cooling Tower 310 Acres

Construction Facilities and Stockpiles 247 Acres
h

River Intake, Discharge & Barge Facility 9 Acres !

Construction Debris Basin 88 Acres !

Transmission RAf 250 Acres

Roadway 80 Acres !
i

Meteorology Tcuer and Access Road 27 Acres

'IUTAL 1011 Acres

It is estimated that, for this land, the average loss of inccrne frun
agricultural and timber crops amounts to $33 per acre annually (see ,

Appendix B). After construction of the plant is empleted, the 247
'

acres used for construction activities will be landscaped to lessen t

the visual impact of the plant, to prevent erosion, and to restore '

scme of the habitat for terrestrial wildlife. The use of 764 acres for i

plant facilities, 245 acres for the offsite railroad spur, and 24 acres
for the Ccnbustion Turbine Plant will continue throughout the life of
VNP, and this land will not be available for other productive purposes
during this period. The renalning 2142 acres of the site will be ,

left in their present state, except for the periodic cutting of tinber ;

and pulpwood. The approxiriately 12,000 offsite acres for transmission
line right-of-way can be used by their owners for agriculture or for
production of livestock. Sections 3.2 and 5.4 discuss these possible '

uses.

As noted above, there will be a certain loss of habitat for terrestrial
wildlife during construction of VNP, but the portion of the site !

modified for construction activities will eventually be landscaped. !
This landscaping may, however, actually enhance existing habitat !
through increased edge effect. Aquatic habitat should receive no i
significant impact, since cooling truers will eliminate thenral
effects, and chmtical releases will meet existing standards. |

i

9.1- 1 |
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O Shere will be no long term effect on the Savannah River as a water i

source resulting fran the use of river water as the cooling redia for
vte. At present, there are no large municipal, agricultural, or industrial ;

uses of the river below the plant. The consumptive use of water by the
plant is approximately 2 percent of the mininun river ficw and approximately
1 percent of the average flcw. This small withdrawal and use would
cease whenever the plant ceases to operate or is decomissioned.

The deposition of radioactivity and chenical elements in the environment
will occur during the lifetime of VNP. These discharges will be
closely regulated and limited to assure canpliance with all existing
state, federal, and local regulations. ;

When it canes time to decaxnissicn such a plant, there are two
alternatives: (1) returning the site to pre-plant conditions;
(2) maintaining the plant in a permanently shut down state. The !

following is a brief discussion of those steps necessary to decanmission
VNP and to maintain it in a safe and secured status. The steps presented
and the scope described are based on current costs and technology. While
numerous alternatives are available for plant deccr:missioning, the

,

following discussion is limited to those steps required for the romva) !
'of any accessible radioactive materials. Pcmoval of major pieces of

equipnents such as NSSS canponents or turbine building equignent is not 3

considered.

O .

1. Pamval of Spent Fuel Frun the Site:

This step represents the renoval of the major source of ;

radioactivity fran the uite. The technology of fuel ;

transport has been p oven, ard this step will be simply an ,

extension of the methods employed during the previous years
of plant operation.

2. Decontamination of Auxiliary Systans: ;

The following systems, outside the containment would be
chenically cleaned and flushed: j

a) Pesidual Heat Penoval Systen ,

b) Chanical and Volume Control System [
c) Safety Injection System
d) Padioactive Liquid Waste Systan '

e) Radioactive Gaseous Waste Systan
f) Boron Pacovery System ,

g) Spent Fuel Pcol Cooling System
;

It is anticipated that the water stored in the Condensate
,

Storage Tank, Pafueling Water Storage Tank, and Reactor -

Makeup Water Storage Tank will be used for the cleaning and
flushing of the above systems. *

O :

.

9.1-2
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3. Disposal of Chemical Cleaning and Flushing Water and Other

Radioactive Waste Water:

The ostimated total volume of potentially radioactive or
chemically contaminated water per unit to be disposed of is
as follcws:

a) Refueling Water Storage Tank 500,000 gal.
b) Reactor Makeup Water Storage Tank 200,000 gal,
c) Condensate Storage Tank 500,000 gal.
d) Spent Fuel Pool 500,000 gal.
e) Reactor Coolant System 100,000 gal.
f) Canponent Cooling Water Systen 80,000 gal.

These water sources could all contain radioactive or chenical
contaminates to various degrees, and, if they are used in the

!chemical cleaning and flushing of the systens, they are assumed
not to be of acceptable quality for dumping to the river.
It is anticipated that through the use of the river water dilution
pumps, the contents of the cooling tomr basins and liquid
waste system could be diluted as necessary and released to the
river.

4. Disposal of Resins, Filters and Miscellaneous Radioactive
Material:

Existing radwaste systen demineralizers may be utilized to
clean the decontamination flush water. Tne dispcsal method
for ion exchange resins and filters would be to transport
then fran the site using the same techniques enployed during
the operation of the plant. Approximately 800 ft3 of resins
and 16 filter elements per unit will have to be disposed.
In addition, any special or additional resins used as part
of the systen cleanup would be packaged and disposed.

5. Sealing the Containment:

The systens inside the containnent buildings will not be
decontaminated, since the containment will be sealed. All

'

piping to the containment will be cut off close to the
containment and capped. The equipment hatch would be welded
shut, and personnel access locks would be locked closed.

6. Radiation Survey :

Following chemical cleaning of the reactor auxiliary systen,
radiation surveys will be performed in the auxiliary and
fuel handling building to deternine the levels of
decontamination achieved.

.

O
.

9.1-3
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O 7. Security Force: '

Following the decarmissioning, a security force would be [
'prcuided for surveillance of the site.

The total deccruissioning cost, consisting of steps 1 through 6 above ,
is estirrated to be approximately $7,700,000/ unit. The annual cost of
maintaining a security guard at the facility is esti: rated to be ;

approximately $200,000.
,

,
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9.2 LONG TERM PRODUCTIVITY

The long term effect on productivity will be the loss of the
agricultural productivity for the land used during the life of
VNP.

There will be no long term effect from the commitment of the
water source for the use as the cooling water media at the plant.
At the present time, there are no large municipal, agricultural,
or industrial uses of the river below the plant. The consumptive
use of water by the plant from the river is approximately 2
percent of the minimum flow and approximately 1 percent of the
average flow of the river. This small withdrawal artd use would
cease whenever the plant ceases to operate or is decommissioned.

The deposition of radioactivity and chemical elements in the
environment will occur during the lifetime of VNP. These dis-
charges will be closely regulated and limited to assure com-
pliance with all existing State, Federal, and local regulations.

,m,

'v)

b)
7
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10. FESOUFCES COMTIED IN PIANT CC!STRUCI'IO4 AND OPEPATIQ1

The construction and operation of VNP will involve the cmnitment and -

use of certain natural resoun.es and will result in sme irretrievable i
and irreversible ocamitments of natural resources. Air, water and land
ccomitments are temporary in nature and are retrievable upon cessation '

of plant operation. At the end of the useful life of this plant, the
buildings could be razed, and the grotmds returned to essentially their
original condition; hcwever, it is nest likely that the concrete
structures would remain.

It is possible that at the end of the useful life of the plant, scme '

parts of the site area would remain contaminated with radioactive

material for a long time. At VNP this is a rather rm ote possibility. '

Solid radioactive waste will not be buried or otherwise disposed of on '

the site. All the radioactive solid waste will be packaged in accordance
with AEC requirenants and shipped offsite to an authorized regional ~

burial ground.

The resources ccrmitted at VNP which are irretrievable would be the
uranium used in the form of nuclear fuel and the materials used :

for construction of the plant. Of these resources ccmmitted, only
the nuclear fuel is unique, since the ccrmitment and use of air,
water, land and construction materials would be essentially the sameO ,

fer e foss11 19 ent.
.

The follcuing resources are ccnmitted for the construction and operation
of VNP:

1. Land:
,

'a. Site: The VNP site consists of 3177 acres of land.
The plant facilities will occupy approximately 764
acres of the site, thus changing their use frcra
agricultural and timber production to electrical
generation. Of the reainder of the site, 2142 acres
will either be allcwed to remain in its present state or be
landscaped after construction is empleted. At the end
of the useful life of the plant, the land can be returned
to agricultural or other uses with the necessary expendi-
tures of noney and hunan effort. :

b. Transmission Lines: The off-site transmission line rights-
of-way will consist of approximately 12,000 acres which
will be rmoved frcm the growing of timber and
agricultural products; hcwever, this land can be returned '

to its forrer state if desired. ;

;

O :

10.1-1
12/1/72 !

!
,

I



VNP-ER

.

c. Access Railroad: The off-site access railroad spur will
consist of approximately 245 acres which will be renoved I

frcrn the grwing of timber and agricultural products; '

hwever, this land can be returned to its fomer state
if desired.

d. The total area of the plant site, transmission line.

rights-of- way and the access railroad spur is approximately
15,422 acres, which is about 0.31 percent of the land with-
in a 50-snile radius of the site.

2. Water:

Water conmned by operation of the VNP cooling twers is a
minor local loss to the Savannah River (approximately 2.3
percent of 5,800 cfs at lw f1 w and 1.3 percent of 10,150
cfs at average fl w). This water will be returned to the
land in the form of precipitation due to natural phencrnena.

3. Uranium:

Uraniun in the form of nuclear fuel is consumed and converted
into waste radioactive materials. Spent fuel will be shipped
to a fuel reprocessing plant for recovery of scrne of the uran-

e iun and plutonium. VNP, after equilibrum, is expected to re-
t quire an annual ccmnitment of approximately 400,000 pounds

(net) of natural uraniun for processing into fuel.

4. Construction Material:

Construction materials in the form of steel, concrete, timber <

products, etc. cannot be practically retrieved and are thus
consumed.

5. Wildlife Habitats:

There will be minor loss of terrestrial habitat during the con-
struction phase of VNP due to cle.aring and grading operations.
This will not create any irreversible or irretrievable loss
of terrestrial habitat since construction activities will be
centered in areas of old-fields, previously cleared land and
sparse upland hardwood-pine car:munities. Existing habitat
may be enhanced due to increased edge effect created by plant-
ing and landscaping follwing the construction phase. There
should be no significant impact to the aquatic habitat, since
cooling twers will be used to eliminate themal effects, and
chemical releases will meet existing standards.

The construction and operation of VNP will affect the envirorunent in
terms of the irretrievable and irreversible ccrrmitment of natural
resources to the extent indicated above. However, the extent to which

10.1-2
12/1/72
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the use of the enviroment is curtailed is not considered serious- and' '

is warranted due to the benefits of the electric power produced. i
'Essentially the cmmitrent of rescurces would be the same (except for

j . uranium) if a fossil plant, in lieu of a nuclear plant, were built,
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11. COSTS AND BENEFITS OF PIRJT IED ALTEPNATIVES(v)
This chapter uses as a cuideline the AEC Guide for Submission of
Information on Costs and Benefits of Environmntally Related Alternative
Designs for Defined Classes of Ccrpleted and Partially Ccrpleted Nuclear
Facilities of May,1972, to evaluate the costs and benefits of WP.

The section and ribsection numbers in this chapter are keyed to the
guidelines for environmental cost for easy reference. Attachments,
using letters, are used to describe the benefits cierived frcm the
construction and operation of WP.

11.1 NATUPAL SURFACT VATER BODY

WP will draw water frcra, and release water to, the Savannah River.

11.1.1 OJOLING PATER INTAKE STRUCTURE

Water velocities at the intake structure will be less than 0.9 fps under
any flow condition. Velocities less th 1f
of impingerrent of large numbers of fish.1-3)ps greatly reduce the chancesNo adult and few juvenile Eifish will be impinged due to the lw intake velocity and the 3/8" mesh g
traveling screens installed in the intake structure. This topic is dis-

G cussed in Subsection 3.5.4.

11.1.2 PASSAGE TIIPOUGI CEDENSER AND RETDfrION IN CDOSED CYCLE
COOLING SYSTEMS

At average flow (10,150 cfs), approximately 4.8 percent (490 cfs) of the
river is diverted through the plant. Approximately 1.7 percent of the
river is used as makeup for the circulating water system, and 3.1 per-
cent is bypass water. It is certain that organisms in the cooling
water will be killed, but the effect on organisms in the bypass water
is not kncun. At the guaranteed lcu flow of 5800 cfs, approximately
8.4 percent of the river will pass through the plant, and approximately
3 percent of this is cooling water.

An estimated 1300 pounds of phytoplanktcn per year will be killed due to
retention in the cooling system. This would support approximately 130
pounds of primary consumers and 13 pounds of carnivorous fish. The
nest abundant plankton feeding fish is the gizzard shad, which is consider-
ed a nuisance fish. The longnose gar, also considered to be a nuisance
fish, represents the greatest carnivore bicxrass. Channel catfish and
spotted suckers, important omnivores, probably derive nest of their
nutrition directly or indirectly frcra allochthonous sources. Suckers
also are considered to be nuisance fish.

,,

a 11.1-1
Amend. 1 4/27/73
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b Drift invertebrates and floating fish eggs are rest abundant in spring

when the river is at raximum flow (subsection 5.1.3) . At this time,
approxirately 3.4 percent of the river passes through the plant, and
approximately 1.2 percent is diverted through the cooling systm. No
data are presently available which would enable calculation of attrition
of drift invertebrates, fish eggs and fish larvae on a weight basis.

11.1.3 OUTF71L IJEA AND THEPFAL PLLME

The rate of dissi' tion of excess heat to the circulating water syst s
will be 7942 x 10pBtu per hour. In the river, the At is less than

1*F after the effluent mixes with only 10 percent of river water. Thesmallg)'

At is not expected to produce a thermal plume with any denenstrable B
effect on the fauna (see subsection 3.5.3) . The data presented in Subsec-'

tion 3.7.8 indicate that the dissolved oxygen will be essentially the same
in the water at the intake and outfall structures. As stated in Section
5.1, no measurable effect frcra the thennal plume is expected on aquatic
biota, amphibious wildlife, or fish rigration.

11.1.4 CHEMICAL EITILTNTS

VNP will have a maxinra discharge of approximately 37,000 gpn to the El
p Savannah Piver. Virtually all of this will be river water that has

(~ been used for cooling and dilution. The remainder will be well water
(See Section 3.4) .

AsdiscussedinSection5.3,thechemicalconegationwillnotviolatePublic Health Service Drinking Water Standards or FWPCA Water Quality
Criteria guidelines. (5) Therefore, there should be no adverse effects
to water quality, aquatic biota, wildlife or people.

11.1.5 FADICNUCLIDES DISCIWGED 'IO HATER BODY

Four sianificant pathways to ran of radionuclides in liquid effluents
have been identified in the Savannah River systm. These include
drinking water, the ingestion of fish, the ingestion of oysters
and clam reat (nolluscs) and the ingestion of shrimp and crab (crust-
aceans). The average annual amounts of each group estimated to be
taken frm the river system and estuary are given in Table 5.2-7.
The annual average exposure to p individual by ingestion through
the above pathways is 4.6 x 10- rem /yr. (See Table 5.2-7) . The
annual total population e_p sure through these pathways is approximately
33.4 ran-rem /yr (See Table 5.2-5) .

I

m

u
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Subsection 5.2.5 describes exposures to organisms other than man frun
low-level radioactive liquid wastes to the Savannah River. Estimates '

of the doses to aquatic organisms at V W have been made. The maximum i

total dose rate for aquatic organisms is 24. millirads/yr. Paference
literature, cited in Subsection 5.2.5, indicated that no measurable
effects of radiation would be detected at this dose rate.

11.1.6 CONSWPT1VE USE

WP will consume 3.15 x 1010 gallons of Savannah River water per year. !

This volume will be lost fran the main cooling towers as evaporation
and drift. The nearest known drinking water intake downstream from
WP is located appraximately 103 river miles fran the site. The amount
of water consumed by VNP will be insignificant when canpared to the
total Savannah River flow.

There are no known agricultural uses of Savannah River water downstream
fran the site. However, as discussed in Section 5.3, the WP discharge
will nnet agricultural water quality standards.

9WP will also use 2.1 x 10 gallons of well water per year. This a:Tount
Q will not significantly affect the ground water reserve near the site.
%)

11.1.7 OrfER IMPACTS

None

11.1.8 EMBINED OR HTTEPACTIVE unLTS

Three nuclear facilities exist in the 50-mile radius surrounding the
VNP site. They are the Savannah River Plant, the Barnwell Nuclear
Fuel Plant, and Chem-Nuclear Services, Inc.

As described in Subsection 5.4.4, SPP has an estimated dose to the
population in a 50-mile radius of 17 man-rem /yr. B WP has an estimated
dose to the population of 17 man-rem /yr. Chem-Nuclear Services, Inc.
has no planned re.'. eases of radioactivity. VNP estimates an annual
man-rem dose to the population in a 50--mile radius to be 16.6 man-ratVyr.

The canbined estimatixi man-reny'yr dose fran all 4 nuclear facilities
in the area is apprax;mately 50.6 man-renv'yr, which is 0.05 percent
of the population dose due to natural background radioactivity (95,000
man-ren/yr) in the same =zea.

O
11.1-3 1/13/73
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1. " Fish Protection at Indian Point," Environmental Report Supplcrnent
for Indian Point Unit No. 2, Appendix S,1970.

,

2. E. C. Raney, " Discussion," p. 371-374 in P. A. Krenkel and F. L.
Parker (eds.) , Biological Aspects of Thermal Pollution, Vanderbilt
University Press, Nastr/ille, Tennessee,1969.

3. National Academy of Engineering, Engineering for Resolution of
the Energy-Environment Dilcrea, Washington, D. C., 1972.

4. U. S. Department of Health, Education, and Welfare, Public Health
Service Drinking Water Standards, Pfis Pub. 956, 1962, Washington,
D. C.

5. U. S. Department of the Interior, Water Quality criteria,1968,
Washington, D. C.

.
*

G ,

O

,

11.1-4
1/15/73

. .- . . .. - --



VNP-ER

|11.2 GROUND W ER

11.2.1 PAISING/imERHJG OF GROUND 1%TER ID1ELS
The nmunal maximum a.ount of ground water extracted at th

"

is 4Q00 cm.

2) and should have no effect on the ground water lThis is well bel w the capacity of the Tuscaloosa aqui
e plant sitefer il r

doubtful that any significant amount of drawdown would exte d
-

evel. It is
the influence of the Savannah River, or 2500 feet distn beyond

water to local off--site wells. wells will be located on the VNP site, and there will be no lar.t. All of the
oss of

section 2.5.4 discussesaffected by the use of water frcm the Tuscaloosa aquiferDeep rooted vegetation will not beSub-ground water at the site. .

11.2.2
ONCAL OJNTAMDIATIOJ

Spills of liquids containing chemicals would be restri t d
shallw ground water zone by the mrl aquiclude found throughce to the

VNP site and would not affect the deep Tuscaloosa aquifout the
of migration of any spill would be controlled by the soil permer. The time
in the saturated ground water zone and is estimated t eabilities
order of 350 years as discussed in Subsection 5.4.3o be on theO .

Suhsecum 2.5.2 discusses m-ent of the shenwVNP site.

water aquifer at the site, and there is no known irrigation usNo nearby carnunities use water frm the shallw gro
grmnd wemt et the

undin the area. e

11.2.3
FADIOiUCLIDE CONTAMINATIO4 OF GROUND HATER

Subsections 2
There are no n.5.2 and 11.2.2 discuss the ground water use at VNP.

earby ommunities which use water frm the shallw
aquifer at the VNP site, and there is no knmn irrigation use ithe area.

| n
t

!
|

\
i
|
|

0
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11.3 AIR

i

11.3.1 COOLMG 'KXER E)GGMG

Natural draft cooling tomrs will be used at VNP because the operation |
of these towers is not expected to cause any increased frequency of |
ground fog, reduced visibility, or icing. Subsection 5.1.5 discusses
the effects of these twers in detail.

i

t

11.3.2 OD1ICAL DISCHARGCS 'IO AMBID7f AIR

VNP will have a start-up boiler to be used for furnishing steam fcr
miscellaneous plant systems and turbine start-up. There will also be
a standby power source for each unit consisting of 2 diesel engine
generators. The diesels will be run periodically for test purposes.

.

Dnissions fran both of these units may include slight amounts of
particulates, SO , and NO . As no specifications have been decided '

2for either the boiler or Ehe generators, nore detailed enission
figures are not presently available. i

;

11.3.3 PADIO1UCLIDES DISCHARGED 70 AMBIENT AIR
'

The maximum off-site exposures to an individual due to routine gaseous
effluent releases and the maximum average ground level concentrations
at the site boundary were couputed using the methods described in
Paragraph 5.2.1.4. The estimated external whole body ganma dose to
an individual is 2.2 x 10-5 rery'yr (see Table 5.2-5). The estimated |external whole body dose to the total population is 16.6 man-reny'yr :

(See Table 5.2-5) . i

t

It is estimated that, as shown in Table 5.2-1, only a small amount of '

iodine may be released to the atnesphere. The greatest exposure fran
iodine will be the dose received by the thyroid. The 2 sources of I

exposure contributing to this dose are ingestion of milk through the
" cow-milk" pathway and direct inhalation. Calculations for these 2
factors are given in Paragraphs 5.2.1.4.3 and 5.2.1.4.4, respectively.
The esq~ ted dose fran this source to an individual is approximately

'

;

8.9 x 10 renVyr (See Table 5.2-51 The estimated dose to the
total population is approxinately 676 man-rem /yr (See Table 5.2-5) .

Subsection 5.2.5 describes exposure to organisms other than unn fran
loelevel radioactive gaseous wastes. Estimates of the doses to
terrestrial organisms at VNP have been made. The maximum total dose
rate for terrestrial organisms is 11.7 mrad /yr. Reference literature
cited in Subsection 5.2.5 indicates that no reasurable effects of
radiation would be detected at this dose rate. ,

O
|:

11.3-1
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O ;11.4 txND

11.4.1 PRE-EMPTION OF LAND |
t

The pre-emption of land by VNP is the use of 1,011 acres on |
the site, plus approximately 245 acres for offsite railroad i
right-of-way, for a total of 1,256 acres of land for industrial |
facilities, thereby resulting in the loss of agricultural and i

'forest production on this land. In addition, approximately
12,000 acres of land offsite will be used for transmission line
rights-of-way. This land can be used for agriculture or pro-
duction of livestock. This use does restrict timber production
and industrial and residential use. The impact of land use is
discussed in dupter 9. i

11.4.2 PLANT CONSTRUCTION AND OPERATION
,

11.4.2.1 People (amenitles)

Noise beyond the VNP site boundaries from construction and
operation will not exceed 65 dBA more than 8 hours in 24 hours ;

and, therefore, fall within the " Discretionary - normally

() acceptable" range as detailed in the U. S. Department of
Housing and Urban Development Circular 1390.2. The unit "dBA" ,

!denotes sound level as measured on the A-weighted network
(established by the U.S.A. Standards Institute) ; this network

,

most closely approximates the responses of the human ear to ,

sound. Calculations were based on estimated sound levels at ;

each source, with consideration given to the combined effects !

of multiple sources and attenuation from coverings, buildings, i
*

trees, distance, etc. Sound levels at the nearest existing
occupied house, about 3 air miles southeast of the center of *

the VNP-1 containment, should not be objectionable. |

|

I
11.4.2.2 People (aesthetics) J

|

External design for VNP relates directly to the site and
|

surrounding area and is based on an analysis of existing ;

environmental characteristics. j

Colors and materials are indigenous to the area and will blend
harmoniously with the vegetation and earth color. Viewed from
a distance, the plant has a simple profile that blends with
the environment. Visual impact is minimized by topography,
design, and by distance from public thoroughfare and towns.
Simple forms, materials, textures, color, and landscaping

(~T _ will enhance the visual quality of the plant and minimize the
LJ environmental effect.

,1

11.4-1 !
12/17/2 |
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The design philosophy is to integrate. the various site cmponents into,c) a clean, functional, arxi attractive ccrplex. This is reflected in the(

artist's rendering, which is the frontispiece of this report. A nore
detailed description of the external aesthetic considerations
of the plant site is found in Section 3.1.

11.4.2 3 Wildlife .

1

Construction activities are not expected to have any lasting adverse j
effects on wildlife at the plant site. Fbst wildlife will leave the
drinediate vicinity of construction as man's activities increase, but
sane are expected to return as construction is canpleted and man's
activity subsides sa n hat. The clearing process will result
in some loss of animal life, especially small rarmals. However, it
is unlikely that any significant part of their population on the
site will be destroyed. There are no known unusual or rare species

.

| which will be endangered. |
{ |

A cmplete listing of the biota is found in Section 2.7. A nore de-
tailed description of the effects on wildlife is found in Subsection
4.3.3.

11.4.2.4 Land, Flood Control

| The flow in the Savannah River is regulated by Clark Hill Dam which
is located 87 river miles upstream fran the plant site. The Savannah
River canplies with flood control regulations, and a flow greater than,
or equal to, 6300 cfg fran the Clark Hill Dam can be relied on 70

| percent of the tine. L1)

I

11.4.3 SALTS DISCIM FIO4 COOLING 'IGERS

The VNP main cooling towers will normally operate at 4 to 8 cycles of Eiconcentration. The main cooling tower drift will contain fran 240 to 3480 ppm total dissolved solids under average ambient river conditions
(See Section 2.5) . The total dissolved solids in this drift will vary
fran 150 to 300 tons per year. Assuming the drift were spread over an E2area within a 1-cile radius around the cooling towers, the concentration

2of solids will vary fran 0.003427to 0.06855 lbs/ft /yr. Assuming E2the drift were spread over an area within a 5-nile radius around the
cooling towers, the concentration of solids will vary fran 0.000135

2to 0.00027 lbs/ft /yr. 2

Ilv
11.4-2

Amend. 2 11/26/73
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O The above corcentrations were calculated as follows (using an expected drift 2
rate of 71.5 gpn per unit):

lbs. solids / year = gal./run x liters / gal. x mg/ liter
x nan /yr x lbs/mg

5lbs. solids /yr. = 3.0 x 10 at 4 cycles |2
56.0 x 10 at 8 cycles E

tons solids /yr. = 150 at 4 cycles E 2
300 at 8 cycles g

solids concentration = lbs/yr. + ft.2

solids concentration (1-mile radius) = 0.003427 lbs./ft. /yr.
at 4 cycles 20.06855 lbs./ft.2/yr.
at 8 cycles

2solids concentration (5-snile radius) = 0.0001351bs./ft /yr.
at 4 cycles 220.00027 lbs./ft /yr.

at 8 cycles

O
Theaboveconcentrationsofdissgedsolidsarewithinthewaterquality
guidelines for irrigation water Since VNP is located in an area of
nederately heavy, high-intensity rainfall, there is little likelihood
of significant accumulation of chemicals on land areas. Intrusion of

salts frca the cooling towers into groundwater should not cause signi-
ficant effects for the above reasons.

The salts discharged frca the cooling tow.rs should not significantly
affect people, plants, or animals since they are within irrigation
guidelines.

.

I u m EfrK I S

1. Reservior Regulation Manual, Savannah River Basin, U. S. Army Corps of
Engineers, Savannah District, 1968.

2. Water Infouration Center, The Water Encyclopedia,1970, p. 333.

I
l

O i
i11.4-3
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ATTACHMENT A - PLANT DESIGN SUMMARY

Present Worth $4,199,000,000

GENERATING COST Attachment D l

[~'N Annualized $460,000,000
's_,) Attachment D

INCREMENTAL ENVIRONMENTAL EFFECTS Units

Primary Impact Population or Resource
Affected

1. Natural Surface Water |

Body

1.1 Cooling Water Intake
Structure 1.1.1 Fish Negligible (11.1.1)

l

1.2 Passage Through the
Condenser and Retention
in Closed Cycle Cooling
Systems 1.2.1 Primary Producers

and Consumers 1.7% of total at average
flow (11.1.2) ,

1.2.2 Fish 1.7% of total at average |
flow

1.3 Discharge Area and

('')N
Thermal Plume 1.3.1 Water Quality at <1 F

'N _ , Physical (11.1.3)
1.3.2 Oxygen Availability No effect

(11.1.3) '

11-A-1
Amend. 1 4/27/73
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1.3.3 Aquatic Biota No effeet (11.1.3)

,

No effect (11.1.3)1.3.4 Wildlife (including
birds, aquatic and |
amphibious mammals,
and reptiles)

1.3.5 Fish, Migration No effect (11.1. 3)

1.4 Chemical Effluents 1.4.1 Water Quality, No effect (11.1.4)
Chemical

t

1.4.2 Aquatic Biota No effect (11.1.4) .

O t

13.3 Wildlife (including No effect (11.1.4)
birds, aquatic and
amphibious mammals,
and reptiles)

k

1.4.4 People No effect (11.1.4)

1.5 a on d '
1.5.1 Aquatic Organisms No effect (11.1.5) |, er o

1.5.2 People, External No effect (11.1.5) '

4.6 x 10-4 rem /yr - individual (11.1.5.3)
1.5.3 People, Ingestion 33.4 man-rem /yr - population

1.6 Consumptive Use Insignificant (11.1.6)
(evaporative losses) 1.6.1 People

1.6.2 Property No effect (11.1.6)

1.7 Other impacts
None (11.1.7)

.8 Combined or Interactive Negligible (11.1.8)
Effects

ll-A-2 1/16/73
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2. Groundwater

2.1 Raising / Lowering of '' E'"

Groundwater Levels

2.1.2 Plants No effect (11.2.1)
2.2 Chemical Contamination

2.2d People
of Groundwater N.A.

2.2.2 Plants No effect (11.2.2)
2.3 Radionuclide Contamina- 2.3.1 People No effect (11.2.3)tion of Groundwater

2.3.2 Plants and
Animals No effect (11.2.3)

2.4 Other impacts on
Groundwater e

3. Air
i

3.1 Fogging and Icing (caused 3.1.1 Ground Transportation No effect (11.3.1)
by evaporation and drif ti

No effect (11.3.1)3.1.2 Air Transportation

3.1.3 Water Transportation No effect (11.3.1)

3.1.4 Plants
Insignificant (11.3.1)

'

Amb t Ai 3.2.1 Air Quality Chemical Insignificant (11.3.2)
'

3.2.2 Air Quality, Odor
In.ignificant (11.3.2)

I3.3 Radionuclides Discharged
to Ambient Air 3.3.1 People, External

16.6 man rem /yr. (11. 3. 3) !

,

3.3.2 People, Ingestion 676 man rem /yr. (11.3.3)

3.3.3 Plants and
Negligible (11.3.3)Animals

3.4 Other Irnpacts on Air
None

,

11-A-3
1/16/73 |
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4. Land
1256 acres (11.4.1)

4.1 Pre emption of land 4.1.1 Land, Amount

* * " " 4.2.1 People (amenities) Negligible (11.4.2)ad eration

e ect (ll.4.2)4.2.2 People (aesthetics)

4.2.3 Wildlife Negligible (11.4.2)

.A.4.2.4 Land, Flood Control

No effect (11.4.3)4.3 Salts Discharged from 4.3.1 People
:Cooling Towers

4.3.2 Plants and Animals No effect (11.4.3)

O 4.3.3 Property Resources
No effect (11.4.3)

4.4 Other Land Impacts None

4.5 Combined or Interactive
Effects None

i

!

|

|

O '
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ATTACHMENT A - BENEFITS FROM THE PROPOSED FACILITY

,

1

i
Direct Benefits (Attachment B)

i

Expected Average Annual Generation in Kilowatt flours . .. .
31,744,000,000

4,640,000 ,

Capacity in Kilowatts . .. .. . ... . ... .. . . . . ... .

Proportional Distnbution of Electrical Energy-Expected Annual Delivery in
Kilowatt Ilours:

'10.907-9.809.000.000 ;Industrial ... ... . . . . . ... . 23.38%-7,422,000,000 j
Commercial ... . ... ..... ... . . ... ...

Residential . . . . . ..... . . . . .
. 24.12%-7.657,000,000

21.60%-6.856,000,000
Other . .. .... .......... ............... . .

Expected Average Annual Bru (in milhons) of Steam Sold from the Facility ..

Expected Average Annual Delivery of Other Beneficial Products (appropriate None
physical units) .. .. . . . . .. ... .. ..

Resenues from Delivered Benefits ( Annual)
_$_444.416.000Electrical Energy Generated . . . . . ... . ... .. .

None
Steam Sold .. . . ... ......... .. . ... . .

None
Other Product s . . . . .. .. ... . . .. .. .

Indirect Benefits (as appropriate)
(Attachment C) $ 82,693,996

Taxes (Local. State, Federal) .. (4t taghtr,qqt, .Q). . . . . . .
........ .... . . ....... .....

Research . .... . ...... .. . .

. . .(Attachment F).........Regional Product . .. .

Environmental Enhancement (Attachment E)
NoneRecreation . .. .. .. ......... . .. .. .. .. _

NoneNavigation . .. ... ......... ......... ........ .. ..

Air Quality'' 342,835,000 lbs
SO3 . . .. ..... .... ... .. .... . .. ..

199,987,000 1hs
NO'* . . . . .. ... . .... .. . . .

28,569,000 lbs
Particulates .. . .. ............... . .. ....... ...

NoneOthers . . ... . ............ .... ..... ..

Employ ment .(Attachment.E). 100 neonle
.. ... .... . ... .. . .

NnnoEducation . .. ....... .. .. . ...... . ...... ....

MnnoOthers . ...... . . ...... ..................... .. ......

. O

ll--A- 5
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O ATTACHMENT B - BENEFITS OF POWER

It is impractical to determine the future monetary benefits
of power to be generated by Vogtle 1, 2, 3, & 4 based on the
present value of what users will pay for this power. This
power will flow through the interconnected transmission net-
work and distribution systems of the company to its industrial,
commercial, residential, municipal, rural electric cooperatives,
and other customers. This system is, of course, supplied by <

power from all of the company's generating plants - old and new -
'

and the selling price of power to customers is dependent on
the composite capital investment, fuel and operating costs of
all of the generating plants, transmission and distribution
systems and other operating and maintenance costs. Georgia
Power Company's electric power rates are subject to regulation
by the Georgia Public Service Commission and the Federal Power
Commission. The future power rates of the company will depend
on so many variable and unpredictable factors that it is impracti-
cal at this time to predict, with any reasonable assurance,
what the selling price of power will be during the life of VNP.

In the draft, Guide to the Preparation of Benefit-Cost Analyses
for Nuclear Power Plants, an alternative to supplying the

O- estimated monetary benefits of the power to be generated is
suggested. This information was developed as follows: ;

ESTIMATED ANNUAL ENERGY GENERATION FROM VNP

FROM EACH OF 4 UNITS IN MILLIONS OF KILOWATT-HOURS

i

|
Plant Factor ;

1st Year of Operation: Approx. 6996-M Kwh 72.6% |

2nd Year of Operation: Approx. 8109-M Kwh 79.8% '

' 3rd Year of Operation: Approx. 8465-M Kwh 83.3%
i

NOTE: These production figures are based on the plant being !
available for base load operation at all times except ]
during an estimated 5 weeks per year refueling and 1

maintenance period and during the following ectimated
forced outage periods.

|

|

% Forced Outage Hours = Forced Outage Hours
X 100Service Hours + Forced Outage Hours

!

4

lst Year 17.8% 1

/~' 2nd Year 10.6% I

Mature Rate 7.1%

ll-B-1
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() After the second year, it is expected to operate each of
these units at or near 7936-M Kwh per year until such time
in the future that the plant is no longer base loaded to
its full capability. It has been estimated that the annual
production from this plant over its estimated 30 year useful
life will be at a levelized plant factor of 78.1 percent. This
amounts to an annual production from each unit of 7936 million ;

kilowatt hours or a total levelized annual production for the
four units of 31744 million kilowatt hours.

The following tabulation shows the estimated levelized annual
generation in millions of kilowatt hours by classes of cus-
tomers served.

Levelized
% of Annual

Class of Customers Total (1) Generation (m Kwh)

Industrial 30.90 9809
Commercial ,23.38 7422
Residential 24.12 7657 <

Other Uses(2) 21.60 6856

Total 100.00 31744

(} (1) Based on expected percentages in 1977.

(2) Includes sales to municipal systems, REA
Co-op Systems, street lighting systems,
company uses, system losses, and preference
customers.

For reasons mentioned previously, it is impractical to estimate
the future selling price of power over the life of this plant.
Due to the rising costs of providing facilities to generate,
transmit and distribute electric power, and increases in fuel
and cost of operating a power system, the future selling price
of power will undoubtedly be considerably higher than today's
price.

)

The very minimum monetary benefit to be expected from the
power generated by VNP during its life could be based on the ;

present average selling price of power by Georgia Power Company. I
During the past 12 months this average price amounted to
approximately 1.40 cents per kilowatt hour.

i

The present worth of future power, based on today's selling
!price would amount to the levelized annual production in KWH )

times 1.40 cents per KWH times the present worth factor for a
|

uniform annual series at the appropriate rate of interest
,

(10.4%) for 30 years ( 9.121) . This amounts to a present worth !
value of $4,054,000,000.

ll-B-2

1/12/73

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



-

VNP-ER

,/.

() ATTACHMENT C - LOCAL TAXES

Estimated present worth of county and state ad valorem
taxes over an estimated 30 year life of the plant:

Total estimated capital cost of Units #1 - #4 $2,196,000,000

Estimated cost of Units 1 - 4, exclud-
ing pollution control equipment which
is not subject to ad valorem tax $2,025,000,000

Equivalent annual depreciated plant:

= Capital Recovery Factor - Straight Line Depreciation Rate
Required Rate of Return

Capital Recovery Fador = Sinking Fund Depreciation Factor i
plus Rate of Return

Retirement DispersionFor 30 year life type R5
0.69%Sinking Fund Depreciation Factor =

3.33%Straight Line Depreciation Rate =

10.4 %Required Rate of Return =
7 .s

'' ')!

Equivalent Annual Depreciation Plant = 10.4% + 0.69% - 3.33% = .7462
10.4%

Estimated Ad Valorem Taxes:

Combined tax rate for State of Georgia and Burke County:

$1.50 per year per $100 as assessed value (or .015)

Assessment Ratio: 40%

Estimated annual levelized ad valorem taxes:

$2,025,0'00,000 x .7462 x .015 x .40 = $9,066,330

Present worth of estimated ad valorem taxes over 30 year plant life:

P.W. Factor for a uniform annual series at 10.4% return
on investment: 9.121

9.121 x $9,066,330 = $82,693,996* - The present worth of
ad valorem taxes

( ) * Costs of cooling towers are exempted from ad valorem taxes
(_/ in the state of Georgia.

ll-C-1
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O Estimated Generating Costs

C = $2,060,000,000o

Ci=0
P =0
t

T = 30

T
1

t
E' v (O +F ) = the present worth of operating costs andt tt=1 fuel costs over the life of the plant.

The estimated levelized fuel and operating costs for Units No. 1,
No. 2, No. 3, and No. 4 are 3.62, 3.25, 3.73, and 3.39 mills
per KWH respectively, based on a levelized plant factor of 78.1
percent over an estimated 30 year service life including ex-
pected escalation. The expected system peak hour capability
of the plant after the initial year of operation is 1160 MW
for each unit or 4640 MN for the 4 units. The present worth
factor for a uniform annual series for 30 years at 10.4 percent
(the annual cost of capital) is 9.121.

O The levelized annual fuel and operating cost is equal to the
levelized cost of fuel and operation per KWH times the levelized
plant factor times 8760 hours per year, times the capability
of the plant in kilowatts, as follows:

3.62 287,290,788
S.3.25 x .781 x 8760 x 1,160,000 = $257,926,812

3.73 296,020,618
3.39 269,037,505

The present worth of the levelized annual cost for 30 years is:

9.121 x $1,110,275,723 = $10,126,824,869

The estimated total generating cost for VNP is the capital cost
of the plant plus the present worth of the levelized annual
fuel and operating costs during the life of the plant, as follows;

TC = $2,060,000,000 + $10,126,824,869 = $12,186,824,869

ll-C-2

-
_ _ _ _ _ __ _ _ _ _ _



-. . - - . . . . ,

,

t

#

tVNP-ER
;

() ATTACHMENT D - GENERATING COSTS

i

The following estimated generating costs were based on the formula in Table f
2 Monetized Bases for Plant Costs of the Atomic Energy Commission's draft |
Guide to the preparation of Benefit-Cost Analyses for Nuclear Power Plants,
dated 1/7/72, as reproduced below:

,

t

MONETlZED BASES FOR PLANT COSTS '

e
k
:

1 TEM SYMBOL UNITS METHOD OF COMPUTATION ,

;

1

Total Capital out- C $ To include total value of capital invest- |o
lay at time when ed in a presently constructed plant. j

plant is put into Applicant may use present worth of all
'

operation. capital costs annualized over life of the
plant using the utility's annual carrying
charges.

Additional Capital C $ To include all additional costs to the
f

Required by an power utility of modifying present ins-

O alternative i= tallation to alternative installation.
1,2. The sum should be expressed on a present ,

value basis for disbursements over a !

number of years, as for Co above.

Deficient Power P $ Power purchased or supplied internally |g
Purchased or Sup- in year t to make up deficiency of power
plied in Year t. in dollars, including environmental costs.

The expected life T years This should conform to period of amortiza-
1of this plant. tion of the plant investment.

Annual Operating O $ This is the total operation and mainten-g
Cost ance cost of plant operation in year t. |

t

Annual Fuel Cost F $ This is the total fuel cost in year t. |t *

of Plant.

v = (1 + i)-1 where i is the cost of [Discount factor v
capital used in Table 1 over the life i

of this plant. j

1 1

TC = C +C ,+ ( v (0 +F )+ f v P ItTotal Generating TC $
g o t t tg

;CostO

11-D-1
1/12/73
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Estimated Generating Costs

Co = Unit 1 (1980) = 5 575,000,000
Unit 2 (1981) 505,000,000 '

Unit 3 (1982) 574,000,000 1
'

Unit 4 (1983) 542,000,000
Total 52,196.000,000

>

Cj = 0

Pt=0

T1 = 30

T3 |

t (0t + f ) = the present worth of operating costs andv t
fuel costs over the life of the plant.

t=1 ;

Calculation of the total present worth of generating costs is most con-
veniently done by first obtaining the levelized annual generating costs ,

O' (as shown below) and then converting to a present worth figure. The
levelized annual generating costs for VNP are determined by adding the
following components:

1. Capital Recovery Requirements - Capital recovery requirements
are determined by applying a capital recovery factor to the
estimated plant cost. This factor equals the sum of the cost
of capital (currently 10.4 percent) plus a sinking fund de-
preciation factor (0.69 percent). Capital recovery require-
ments are: $2,196,000,000 x 0.1109 = $243,500,000 per year.

2. Fuel Costs - The levelized annual fuel costs for VNP when all
4 units are in operation will be 3.16 mills /kWh. The annual I

fuel costs will be: $0.00316/kWh x (4 x 1,160,000) kW x
8760 hrs./ year x 0.781 levelized plant factor = $100,300,000
per year.

3. Other Costs- Other costs of generation include income taxes,
ad valorem taxes, insurance (both nuclear and non-nuclear),
labor, and supplies. The estimated annual costs associated
with these items amounts to $116,600,000.

The total levelized annual generating costs are:

$243,500,000 + $100,300,000 + $116,600,000 = $460,400,000

ll-D-2
Amend. 1 4/27/73
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t The total present worth of generating costs for VNP is determined by
applying the present worth factor for a 30-year uniform series at the
current 'i0.4 percent cost of capital rate (factor = 9.121):

$460,400 x 9.121 = $4,199,300,000 present worth

O

.

O
11-D-2a
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ATTA0BO7f E - CNIIGBETTAL H
AIR POLUJf1GJ IF GE2EPATING CT2iANCE2 CIT E704 PEDUCTIQJS IN

PPfNIDED TIIFOUGi FOSSIL FUEL @ ABILITY IS N0f

ing quantities of emissionA coal fueled plant of simila
s annually based upon certain ar capacity to VNP will produce th(1) e follow-

Assum 31,744,000,000 IG31/ year ssunptions:
(2) - 4 units

Assum heat rate = 9000 BTU /1H(3) I

Assum particulate emission

2 emission = 1.2 lbs/M B'IU (EPA St= 0.1 lbsA1 BIU (EPA Standard )
(4) Assum SO

s
(5)

Assum NO andards)

Then annual heat input equalemission = 0.7 lbs/M BTU (EPA St
x

andards)s:
} 31,744 x 106

Im x 9 x 103
Then annual particulate emis iHIU/1M1 = 285,696,000 x 106

s on: gpg

285,696,000 x 106

Then annual S0
BTU x 0.1 Bs/106

{ 2 emission: BTU = 28,569,000 lbs.
i

\ 285,696,000 x 10 6

Then annual NO BTU x 1.2 lbs/106

x emission: = 342,835,000 lbs.
\

\ 285,696,000 x 106

BTU x 0.7 lbs/106
An oil fueled (# 6 oil) plant BTU = 199,987,000 lbs
produce the folloaing quantitiesg

of similar capacity to VNP willof emissions annually based upo
.

assucptions:
\
i
i (1)

Assum 31,744,000,0001MI/ yea n certainl

(2) r - 4 units
Assum heat rate = 9000 BTU /IM(3) I

Assune particulate emission = 0 1
(4)

Es/M BTU (EPA Standards)Assume SO
.

2 emission = 0.8 lbs/ M B'IU (EPA Sta d(5)
Assume NO n ards)

emission = 0.3 lbs/M B'IU (EPA St
x

andards)

\ ll-E-1
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ATTAOBE1T E - E!NIICBE7fAL DGIANCDETF FPO4 REDUCTIO 1S IN i

AIR POIlUTIOJ IF GENCPATING CAPABILITY IS NUf
PIOVIDED THPOUGI FOSSIL FUEL -

i

A coal fueled plant of similar capacity to VNP will produce the follcw- ,

ing quantities of emissions annually based upon certain assumptions: 1

(1) Assume 31,744,000,000 IMI/ year - 4 units

(2) Assunn heat rate = 9000 BTU /IMI

(3) Assume particulate emission = 0.1 lbsA1 BIU (EPA Standards)
.

(4) Assume SO2 emission = 1.2 lbsA1 BTU (EPA Standards)

(5) Assume NO emission = 0.7 lbs/M B'IU (EPA Standards)x

Then annual heat input equals:

6 6 |31,744 x 10 IMI x 9 x 103 BTUAMI = 285,696,000 x 10 gyy

Then annual particulate emission:

6285,696,000 x 106 BTU x 0.1 lbs/10 B'IU = 28,569,000 lbs.

Then annual SO2 emission: ;

6
285,696,000 x 10 B'IU x 1.2 Es/10 = 342,835,000 lbs.

Then annual NO emission:x
.

6 6285,696,000 x 10 BTU x 0.7 lbs/10 B'IU = 199,987,000 lbs.

An oil fueled (# 6 oil) plant of similar capacity to VNP will
produce the following quantities of emissions annually based upon certain
assumptions: j

I(1) Assunn 31,744,000,0001HI/ year - 4 units

(2) Assume heat rate = 9000 BTU /INI
i

(3) Assune particulate emission = 0.1 lbsA1 BTU (EPA Standards) i

(4) Assunn SO2 emission = 0.8 lbs/ M BTU (EPA Standards)
i

(5) Assu:Te NO emission = 0.3 lbs/M BTU (EPA Standards) ;x
;

ll-E-1
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;

O !
'1 hen annual heat input equals:

i

6 3 6 '

31,744 x 10 IMI x 9 x 10 m U/INI = 285,696,000 x 10 BMJ '

!
Then annual particulate emission: |

;

6 6285,696,000 x 10 Bn3 x 0.1 Es/10 BTU = 28,569,000 lbs.

Then annual-S02 "*i"*i "
6 6285,696,000 x 10 BTU x 0.8 lbs/10 BTU = 228,556,800 lbs.

Then annual 10 cmissians;
x

6 6285,696,000 x 10 BTU x 0.3 lbs/10 BTU = 85,708,800 lbs. |
1

!

,

I
.

!

O. ,'
!

'!
:

i
;

!

!

!

.

>

!

!
!

!

I
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,3,(,) ATTACHMENT F - REGIONAL PRODUCT

|

Regional benefits due to the construction and operatioa of VNP ;

are discussed in Section 4.2. In general,these are the short
term economic benefits due to wages paid to construction crews j

and the long term impact on the economy of Burke County due to j

the ad valorem taxes paid by GPC.

| In 1981, GPC will maintain approximately 100 operating employees

| at the plant for 2 units. By 1983, there should be approximately g
| 150 operating employees for all 4 units. E
[ l

I '

I,

| \
i

i
1

1

,O

1

|
,-
i
( ,I
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O ^rricantur G - RzSesRcu :
|

Intangible research benefits will be derived from monitoring
programs implemented by GPC and discussed in Sections.2.6, 2.7, ,

and 5.5. These programs, designed to detect changes in the {
environment,will provide data in the fields of biology, meteor- i
ology, water quality and radiation. i

1

.
I

;

i

,

t

!

O i

;
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I

I

i

!
:

!

|

1

i

!

!

I
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|

r
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[ i
\._/ 12. ENVIRONMENTAL APPROVALS AND CONSULTATIONS |

.

12.1 PERMITS AND LICENSES

At this time no applications for permits or licenses, except as noted, have
been made for VNP. The following permits and licenses will be required
from Federal, State and local authorities, as indicated, for the protection
of the environment and for the construction and operation of VNP.

12.1.1 FEDERAL AGENCIES

AGENCY AND AUTHORITY LICENSE OR PERMIT REQUIRED STATUS OF

FOR THE REQUIREMENT

,

U.S.A.E.C. Construction Permit and Filed August 1,

10 CFR 50 Operating License 1972

U.S.C. of E. Intake Structure No Action

(33 USC 403) Discharge Structure No Action
7s

\ ') (33 USC 407) Barge Slip No Action
(

Waste Discharges No Action

FAA Cooling Towers No Action )

12.1.2 STATE OF GEORGIA

AGENCY AND AUTHORITY
FOR THE REQUIREMENT LICENSE OR PERMIT REQUlRED STATUS OF

Georgia Environmental Intake Structure No Action

Protection Division Discharge Structure No Action

(Ga. Code Chapter 88-9,
17-5, and 88-26) Barge Slip No Action

Waste Dischargers No Action
Sewage Treatment Plant No Action
Potable Water Supply No Ac.. ion
Start-up Boiler No Action

Georgia Fire Marshal
(Ga. Code Chapter Building Fire Safety No Action

,_ '
92A 710, 711)

(\s;

12.1-1
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12.2 CONSULTATIONS AND NOTIFICATIONS |
1

GPC has consulted with the following groups concerning the lo-
cation of VNP.

1. U.S.A.E.C. Savannah River Plant

2. Barnwell Nuclear Fuel Plant

3. Central Savannah River Area Planning and Development
Commission

4. Georgia Historical Commission

5. Georgia Water Quality Control Board

6. Georgia Air Quality Control Section

7. Georgia Radiological Health Service

In addition to the above consultations, GPC notified the State
r^' of Georgia Agencies concerned with air, water and radiation |
k- that GPC was investigating a site on the Savannah River in the

early summer of 1971. This notification was to give the con-
cerned agencies an opportunity to comment on the proposed lo-
cation as early as possible. In addition to these early noti-
fications of intent, GPC formally notified by letter Federal,
State and local agencies, including other interested groups,
prior to the announcement in the press, during the week of
September 1 and 6, 1971, of the proposed plant. The following
pages list the Georgia and South Carolina Environmental Agencies
contacted, plus partial lists of local and regional representa-
tives contacted.

O

12.2-1
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()
CEORGIA AND SOUTH CAROLINA ENVIRONMENTAL AGENCIES CONTACTED

Mr. Jack Crockford, Director Mr. H. G. Schealy
Game and Fish Division Director
Room 713 Division of Radiological Health
Trinity-Washington Building S. C. Board of Health
270 Washington Street 2600 Bull Street
Atlanta, Georgia 30334 Columbia, South Carolina 29201

Mr. Charles H. Badger Mr. W. G. Crosby, Director
Office of Planning & Budget Division of Air Pollution Control
A-95 Clearinghouse S. C. Board of Health
270 Washington Street P. O. Box 11628
Room 615-C Columbia, South Carolina 29211
Atlanta, Georgia 30334

Mr. Bonner Manley, Director
Mr. R. S. Howard, Jr., Director S. C. State Development Board
Environmental Protection Division P. O. Box 927
Department of Natural Resources Columbia, South Carolina 29202
47 Trinity Avenue, S.W.
Atlanta, Georgia 30334 Mr. James W. Webb

Executive Director
Mr. Robert Collum, Chief S. C. Wildlife Resources

O. Air Quality Control Section P. O. Box 167
Department of Natural Resources Columbia, South Carolina 29202
47 Trinity Avenue, S.W.
Atlanta, Georgia 30334 Mr. A. Louis Abbott

Forrest Drive
Mr. Richard Fetz, Director Waynesboro, Georgia 30830
Radiological Health Service
535 Milam Avenue Mr. Laurie K. Abbott
Atlanta, Georgia 30315 507 American Building

Savannah, Georgia 31402
Mr. Clair Guess
Executive Director The Honorable George Aiken
South Carolina Water Resources Commission Joint Committee on Atomic Energy
2414 Bull Street Washington, D. C.
Columbia, South Carolina 29201

The Honorable Clinton Anderson
Dr. Hubert Webb Joint Committee on Atomic Energy

'

Executive Director Washington, D. C.
South Carolina Pollution Control Authority
J. Marion Simms Building The Honorable John Anderson
Columbia, South Carolina 29201 Joint Committee on Atomic Energy

Washington, D. C.
Dr. E. K. Aycock !

State Health Officer Mr. W. A. Anderson, Sheriff
S. C. Board of Health Richmond County

() J. Marion Simms Building City County Building
Columbia, South Carolina 29201 Augusta, Georgia 30902

12.2-2
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Mr. Charles Andrews, General Manager Rev. Carter Berkley
WAUG-Radio, P. O. Box 3367 First United Methodist Church
Augusta, Georgia 30904 Waynesboro, Georgia 30830

The Honorable Wayne Aspinall The Honorable Alan Bible
Joint Committee on Atomic Energy Joint Committee on Atomic Energy
Washington, D. C. Washington, D. C.

Mayor C. W. Austin The Honorable Ben Blackburn
City of Newington 1019 Longworth Office Building
Newington, Georgia 30446 Washington, D. C.

Mayor E. W. Avery Mr. Robert C. Blair
City of Adrian Aiken, S. C.
Adrian, Georgia 31002

Mr. J. W. Brannen
Dr. B. L. Baker Courthouse
University of South Carolina Sylvania, Georgia 30467

The Honorable Howard Baker Mr. Hal N. Brantley
Joint Committee on Atomic Energy Courthouse
Washington, D. C. Millen, Georgia 30442

l

() Mayor J. D. Bargeron Congressman Jack Brinkley |
City of Sardis 317 Cannon House Office Building
Sardis, Georgia 30456 Washington, D. C. 20515

Mr. Lovett F. Bargeron The Honorable Walter J. Bristow
Vice President S. C. Legislative Inquiry Committee
Bank of Sardis Columbia, S. C.
Sardis, Georgia 30456

Mr. Wade Brodie
Mr. S. B. Bates Greater Aiken Chamber of Commerce
P. O. Box 62 Aiken, S. C.
Waynesboro, Georgia 30830

Mr. Albert B. Brooke, Jr.
Mayor M. A. Berkum Federal Power Commission
City of Augusta Washington, D. C.
City-County Building
Augusta, Georgia 30901 Mrs. H. Phelps Brooks, Jr.

S. C. Legislative Inquiry Committee
Mr. Jay Bell, News Director Columbia, S. C.
WRDW-Radio, P. O. Box 1405
Augusta, Georgia 30903 The Honorable Jarrell Brown

Jackson, S. C.
The Honorable Wallace Bennett
Joint Committee on Atomic Energy Mr. Robert W. Brown, Managing Editor
Washington, D. C. Augusta Chronicle

Augusta, Georgia 30902

12.2-3
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Mr. J. F. Buxton Mr. Kermit Chance
P. O. Box 216 Planters EMC
Sardis, Georgia 30456 Millen, Georgia 30442

i

Dr. J. M. Byne, Jr. Mr. Ron Chapman, News Director
205 - 7th Street WAUG-Radio, P. O. Box 3367 !
Waynesboro, Georgia 30830 Augusta, Georgia 30904

Mr. Milton A. Carlton The Honorable Donald E. Cheeks
!Swainsboro, Georgia 30401 714 Westminister Court

Augusta, Georgia 30904 :
Mr. Gene Carr !

Bank of Waynesboro Mr. Stanley Clayton, Chairman
Waynesboro, Georgia 30830 Jenkins County Commission

Millen, Georgia 30442 ;

Mr. Porter Carswell
Bellevue Pl'.ntation Dr. R. R. Clifford, Chairman t

Waynesboro, Georgia 30830 Richmond County Commission
'3130 Richmond Hill Road

The Honorable Jimmy Carter Augusta, Georgia 30906
Governor of Georgia
Room 203, State Capitol Mr. Shelley Coleman
Atlanta, Georgia 30334 Sardis, Georgia 30456

>

() Mr. John A. Carver, Jr. The Honorable Jack Connell !

Federal Power Conmission P. O. Box 308 ;

Washington, D. C. Augusta, Georgia 30901 ;

Mr. John K. Cauthen Mr. Mal Cook, Manager :

S. C. Legislative Inquiry Committee URDU-Radio, P. O. Box 1405 [
'

Columbia, S. C. Augusta, Georgia 30903

Mr. Philip C. Chalker Mr. Edward B. Cottingham
c/o True Citizen S. C. Legislative Inquiry Conmittee
Waynesboro, Georgia 30830 Columbia, S. C.

!

Mr. Roy F. Chalker, Sr. The Honorable J. C. Cox
c/o Chalker Publishing Co. Mitchell Building
Waynesboro, Georgia 30830 Swainsboro, Georgia 30401 |

Mr. Roy F. Chalker, Jr., Editor Mr. Wm. H. Craven, Jr.
True Citizen Post Office Building
Waynesboro, Georgia 30830 Waynesboro, Georgia 30830

Mr. J. W. Chambers Mrs. H. C. Daniel, President
City-County Building Waynesboro Garden Club
Augusta, Georgia 30901 829 Academy Avenue

Waynesboro, Georgia 30830 ;

The Honorable George A. Chance, Jr. '

'f P. O. Box 373 Mr. Jerry M. Daniel
Springfield, Georgia 31329 217 East 6th Street

Waynesboro, Georgia 30830

12.2-4
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Mrs. Claude Daniels, President Mr. E. Dunbar, General Manager
Club of Little Gardens WBBQ-Radio, P. O. Box 1443
Jones Avenue Augusta, Georgia 30904
Waynesboro, Georgia 30830

Mr. Charles Economos
Mr. Jim Davis, News Director Victory Drive
WJBF-TV, P. O. Box 1404 Waynesboro, Georgia 30830
Augusta, Georgia 30903

Mr. Frank M. I'denfield (The Honorable Mendel Davis The Millen Newe
r

North Charleston, S. C. 407 E. Cotton Avenue
Millen, Georgia 30442

Mr. R. N. DeLaigle, Clerk
Superior Court The Honorable Ed Edmondson
Waynesboro, Georgia 30830 Joint Committee on Atomic Energy

Washington, D. C.
Mr. Pratt LeLoach
Liberty Street Dr. Robert C. Edwards
Waynesboro, Georgia 30830 Clemson University

The Honorable R. A. Dent Sheriff Ralph Elliott
2043 Rosalie P. O. Box 702

:Augusta, Georgia 30901 Waynesboro, Georgia 30830 '

(]) The Honorable Butler C. Derrick, Jr. Reverend J. M. Ellis
S. C. Legislative Inquiry Committee Boggs Academy
Columbia, S. C. Keysville, Georgia 30816

Mrs. John R. Dinkins Father F. E. Ethridge
P. O. Box 42 St. Michaels Episcopal Church
Waynesboro, Georgia 30830 Waynesboro, Georgia 30830

Mr. A. J. Dolinsky Mr. J. E. Eubanks !Liberty Street Courthouse 1

Waynesboro, Georgia 30830 Louisville, Georgia 30434

The Honorable Peter Dominick Mayor R. E. Evans ;
Joint Committee on Atomic Energy City of Midville

|Washington, D. C. Midville, Georgia 30441 1

1

The Honorable Brian Dorn Mr. Frank W. Fisher
124 Federal Building Perfection Corporation
Greenwood, S. C. Waynesboro, Georgia 30830

Mr. Sherman Drawdy Mr. George Fisher, Program Director
Georgia Railroad Bank & Trust Company WBIA-Radio, 1534 Walton Way
699 Broad Street Augusta, Georgia 30904
Augusta, Georgia 30902

Mr. James B. Flanders
Bank of Midville
Midville, Georgia 30441

12.2-5
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Judge Wm. M. Fleming, Jr. The Honoratie Tom S. Gettys
1700 Valley Park Ct. Box 707, 5ederal Building
Augusta, Georgia 30904 Rock Hill, S. C.

Congressman John J. Flynt Mr. Ronald B. Ginn
2335 Rayburn House Office Building Millen, Georgia 30442
Washington, D. C. 20515

Mr. Robert E. Glover
Mr. W. Milton Folds 517 Ashland Drive
3602 Jamaica Drive Augusta, Georgia 30904
Augusta, Georgia 30904

Mayor D. M. Goodson !

Mr. William Jan Fortune City of Wadley
Southeastern Power Administration Wadley, Georgia 30477
Elberton, Georgia

Mr. John Greiner
Mayor R. W. Fries 500 - 5th Street
City of Millen Waynesboro, Georgia 30830
Millen, Georgia 30442

The Honorable C. Claymon Grimes
Mr. Joe Fritz S. C. Legislative Inquiry Committee
S. C. Electric & Gas Co. Columbia, S. C.

Judge George W. Fryhoffer Mr. Joel Cunnels

(]) East 6th Street Lower Savannah River Regional
Waynesboro, Georgia 30830 Planning & Development Commission

Aiken, S. C.
Judge Edwin D. Fulcher

'2808 Lombardy Ct. The Honorable G. Elliott Hagen
Augusta, Ga. 30904 2443 Rabun House Office Building

Washington, D. C. 20510
Mrs. Robert Fulcher, Jr., President ;

Burkland Garden Club Mr. C. Bates Hagood
,

McIntosh Drive Waynesboro, Georgia 30830 ;

Waynesboro, Georgia 30830
The Honorable Orval Hansen

Mr. Robert Fulcher, Jr. Joint Committee on Atomic Energy
President Washington, D. C.
Waynesboro Merchants Assocation
Waynesboro, Georgia 30830 Mr. R. U. Harden

221 East 5th Street |

The Honorable David H. Gambrell Waynesboro, Georgia 30830
460 Old Senate Office Building
Washington, D. C. Judge John F. Hardin

703 Milledge Road
Father John Carvey Augusta, Georgia 30904
Sacred Heart Catholic Church
Waynesboro, Georgia 30830 Mr. W. H. Harper, Jr.

Executive Vice President
Bank of WaynesboroO, Waynesboro, Georgia 30830

12.2-6
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General Hugh P. Harris The Honorable Ernest F. Hollings i

S. C. Legislative Inquiry Committee 306 Federal Building !

Columbia, S. C. Columbia, S. C.

Mr. Louis Harris Mr. Dixon Hollingsworth -

Vice President & Executive Editor The Sylvania Telephone !

Southeastern Newspaper Corporation 212 W. Ogeechee Street :

P. O. Box 936 Sylvania, Georgia 30467 |

Augusta, Georgia 30903 +

Mr. W. E. Hollingsworth !

Mr. Walter Harrison 2244 Overton Road i

t142 Gray Street Augusta, Georgia 30904
Millen, Georgia 30442 i

Mr. Henry Holmes, News Director i

Mr. W. Brantley Harvey, Jr. WEBQ-Radio, P. O. Box 1443
S. C. Legislative Inquiry Committee Augusta, Georgia 30904 ;

'
Columbia, S. C.

Mr. T. R. Holton
Mr. Woodrow Harvey 6th Street

,

Gough, Georgia 30811 Waynesboro, Georgia 30830 :

Mr. H. Cliff Hatcher The Honorable Craig Homer
101 East 6th Street Joint Committee on Atomic Energy

Waynesboro, Georgia 30830 Washington, D. C.

O Mr. Louis F. Heckman Mr. H. C. Hopkins, Jr. ;

P. O. Box 160 225 Williams Street :

Augusta, Georgia 30903 Waynesboro, Georgia 30830

'

Mrs. Mary O. Herrington Mr. C. W. Hopper, Jr.

Ordinary, P. O. Box 323 City Administrator

Waynesboro, Georgia 30830 417 McIntosh Drive ,

Waynesboro, Georgia 30830
Mr. G. B. Hester, President '

Chamber of Commerce Mr. Carl Horn
Commerce Building Duke Power Company
Augusta, Georgia 30901

Mr. James E. Horton
Mr. Cecil M. Hickman The News and Farmer, and Wadley Herald
Bank of Waynesboro 615 Mulberry Street

Waynesboro, Georgia 30830 Louisville, Georgia 30434

The Honorable Chet Holiffeld Mayor W. S. Horton
iJoint Committee on Atomic Energy City of Blythe

Washington, D. C. Blythe, Georgia 30805

Major J. M. Holland Mr. Gilbert Howard
City of Girard Route 2, Box 140
Girard, Georgia 30426 Waynesboro, Georgia 30830

() The Honorable R. Eugene Holley Mr. James M. Hull, Sr.

Commerce Building First National Bank Building

Augusta, Georgia 30902 Augusta, Georgia 30901 -

12.2-7
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The Honorable Henry Jackson Mayor C. H. Kitchens ;

Joint Committee on Atomic Energy City of Gough !

Washington, D. C. Gough, Georgia 30811 *

Mr. Richard L. James Congressman Phil Landrum ;

2648 Yorkshire Drive 2308 Rayburn House Office Building |
Augusta, Georgia 30904 Washington, D. C. 20515

!Mr. Wilfird E. Johnson The Honorable W. Jones Lane
U. S. Atomic Energy Commission P. O. Box 484 !
Washington, D. C. Statesboro, Georgia 30458 !

!
Mr. Al Jones, General Manager Mr. Clarence C. Larson i

!WFNL-Radio, P. O. Box 3206 U. S. Atomic Energy Commission
Augusta, Georgia 30904 Washington, D. C. {

Mr. Clarence Jones Mayor Earl Lauderdale
Committee of 100 304 East 8th Street ,

3445 Walton Way Waynesboro, Georgia 30830 i
Augusta, Georgia 30904

,

The Honorable Rodman Lemon .

IMr. F. Allen Jones Barnwell, S. C.

First National Bank |
Waynesboro, Georgia 30830 The Honorable James L. Lester

985 Broad Street ;O Mrs. John Jones, President Augusta, Georgia 30903
'

Garden Council
509 Jones Avenue The Honorable Preston Lewis, Jr.
Waynesboro, Georgia 30830 211 East 6th Street

Waynesboro, Georgia 30830
Dr. Thomas F. Jones !

University of South Carolina Mr. R. A. Lewis
622 East 6th Street ,

Mr. E. G. Keilkirk, Jr. Waynesboro, Georgia 30830 |
Savannah Electric & Power Co.

Rev. Gary Linebeaugh
Judge F. Frederick Kennedy The Bible Church

;

709 Milledge Road Waynesboro, Georgia 30830 ;

Augusta, Georgia 30904 }
Mr. Q. U. Liveley, President (

Mr. Hunter Kennedy Burke County Hunting Club
'

S. C. Electric & Gas Co. Waynesboro, Georgia 30830 >

The Honorable Joe E. Kennedy Mr. Herman Lodge
P. O. Box 246 Burke County Improvement Association -

Claxton, Georgia 30417 Quaker Road
Waynesboro, Georgia 30830

Rev. Kenneth Keppler |
First Presbyterian Church Mr. Jack V. Lopresti
Greenbrier Lane WGSR-Radio, P. O. Box 908 r

() Waynesboro, Georgia 30830 Millen, Georgia 30442
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O The Honorable James R. Mann The Honorable Bernard F. Miles j

Box 10011, Federal Station 2934 Peach Orchard Road j

Greenville, S. C. f.ugusta, Georgia 30906
!

The Honorable John A. Martin Mayor John A. Mills ;

S. C. Legislative Inquiry Committee City of Sylvania j
Columbia, S. C. 531vania, Georgia 30467

_

|

Congressman Dawson Mathis Mr. Tom Mitchell, President j
'

502 Cannon House Office Building Exchange Club
Washington, D. C. 20515 Victory Drive ;

Waynesboro, Georgia 30830 |
Mr. T. F. Maund (

SCRA Planning & Development Comm. Mr. Lester Moody
,

630 Ellis Street 2344 McDowell Street
Augusta, Georgia 30001 Augusta, Georgia 30904

Mr. Een Mayo, New, Director General Harley Moore !

WGAC-Radio, P. O. Box 2131 Commanding General 7
'

Augusta, Georgia 30903 Fort Gordon, Georgia 30905

Mr. W. T. McBr.ide, Cha.trman Mr. Dennis Morris, News Director

Burke County Coumissice WFNL-Radio, P. O. Box 3206 >

Vidette, Georgia 30434 Augusta, Georgia 30904

The Honorable J. Roy McCracken Mr. William S. Morris, III

Avera, Georgia 30803 President & Publisher
Southeastern Newspaper Corporation

Mr. Walter McCroba P. O. Box 936 i

.WRDW-TV, P. O. Box 6068 Augusta, Georgia 30903
North Augusta, S. C. 29841

The Honorable Matthew W. Mulherin |
The Honorable William McCulloch 2635 Walton Way :
Joint Committee on Atomic Energy Augusta, Georgia 30904 ;

Washington, D. C. ,

Mr. John Nassikas ,

Mr. Jake McEven Federal Power Commission ;

'WJAT-Radio, P. O. Box 289 Washington, D. C.
Swainsboro, Georgia 30401

The Honorable Paul E. Nessmith, Sr.

Mr. S. C. McMeekin Rte. 4

S. C. Electric & Gas Co. Statesboro, Georgia 30458 ;
t

The Honorable John L. McMillan Mr. Bryce H. Newman.
308 Federal Building C & S National Bank ,

fFlorence, S. C. 705 Broad Street
Augusta, Georgia 30902

Chief W. W. McTeer i
City of Waynesboro Mayor E. M. Newsome
Waynesboro, Georgia 30830 City of Stapleton

O Stapleton, Georgia 30823 |
<

!
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O Mr. Robert C. Norman Commodore M. G. Queen, President
First National Bank Building Savannah River Boat Club
Augusta, Georgia 30901 Highway 25

Waynesboro, Georgia 30830
Mr. Lawrence J. O'Connor
Federal Power Commission Mayor J. J. Rabun
Washington, D. C. City of Wrens

Wrens, Georgia 30833
Mr. Sam J. Overstreet, Chairman
Emanuel County Commission Mr. John Radeck, President
Swainsboro, Georgia 30477 WJEF-TV, P. O. Box 1404

Augusta, Georgia 30903
Mr. J. C. Palmer, Jr., President
First National Bank Mr. James T. Ramey
Waynesboro, Georgia 30830 U. S. Atomic Energy Commission

Washington, D. C.
Mr. J. C. Palmer, III
First National Bank Mayor Herman E. Rasken
Waynesboro, Georgia 30830 City of Louisville

Louisville, Georgia 30434

The Honorable John O. Pastore
Joint Committee on Atomic Energy Dr. Linvil G. Rich
Washington, D. C. Clemson University

Mrs. M. L. Parsons, President Mr. Bobby RichardsonO Art of Learning Garden Club News Director, WGUS-Radio
Lake Bluff Drive P. O. Box 1475
Waynesboro, Georgia 30830 Augusta, Georgia 30903

Mr. S. N. Pearman Mr. Ed Richardson
S. C. State Highway Department Barnwell, S. C.

Mr. Charles 0. Phillips Mr. Ray Ringson, President
City-County Building WBIA-Radio, 1534 Walton Way
Augusta, Georgia 30902 Augusta, Georgia 30904

Mr. David Playford Mr. G. O. Robinson
Managing Editor AEC, Savannah River Operations
Augusta Herald P. O. Box A
Augusta, Georgia 30902 Aiken, South Carolina 29801

Mr. J. B. Polhill, Jr. Mr. W. W. Rocker
Jefferson County EMC Bank of Millen
Louisville, Georgia 30434 Fillen, Georgia 30442

The Honorable Melvin Price Mr. Wm. C. Rogers
Joint Committee on Atomic Energy The Swainsboro Forest Blade
Washington, D. C. P. O. Box 938

Swainsboro, Georgia 30401
Mr. H. Ernest Quarles() S. C. State Highway Department

12.2-10
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The Honorable Hyman Rubin The llonorable George L. Smith, II [

S. C. Legislative Inquiry Conmittee P. O. Box 99 f

Columbia, S. C. Swainsboro, Georgia 30401 ;

i

Mr. William D. Ruckelshaus The Honorable Henry R. Smith !

U. S. Environmental Protection Agency 453A Telfair Street ;

Washington, D. C. Augusta, Georgia 30901 |

;

Mr. Louis Salemi, President Mr. Parion Smith t

Lions Club S. C. Electric & Gas Co.
*

Highway 56
Waynesboro, Georgia 30830 Mr. D. Stanley Smith ;

S. C. Technical Education !

Mr. A. H. Sandeford Columbia, S. C.
i;Midville, Georgia 30441

Mr. W. W. Smith, Chairman

Mr. Jack Sasser, President Jefferson County. Commission
Citivan Club Wadley, Georgia 30477 ,

|
512 Victory Drive
Waynesboro, Georgia 30830 The Honorable Floyd Spence

Lexington, S. C.

Mr. James R. Schlesinger
U. S. Atomic Energy Commission Mr. John Spivey

Washington, D. C. Swainsboro, Georgia 30401

Dr. Henry Schultze Mr. G. A. Steadman
Chem-Nuclear Services, Inc. Victory Drive

Waynesboro, Georgia 30830
The Honorable Snead Schumacher ;

1S. C. Legislative Inquiry Committee Mr. L. S. Stegins, Jr.

Columbia, S. C. Screven County News
113 Maple Street I

Mrs. Shirley Scott Sylvania, Georgia 30467
WSYL-Radio, P. O. Box 519
Sylvania, Georgia 30467 Mr. C. W. Stephens ;

The Jefferson Reporter [

Mr. M. W. Sessions Wrens, Georgia 30833
Superintendent of Board of Education ,

Waynesboro, Georgia 30830 The Honorable Robert C. Stephens, Jr.
'

343 Cannon llouse Office Building

Mr. Donald O. Sheppard, Chairman Washington, D. C. 20510 ;

Screven County Conmission ,

P. O. Box 486 Mr. Nat Stetson, Manager

Sylvania, Georgia 30467 AEC, Savannah River Operations
P. O. Box A *

The Honorable John H. Sherman, Jr. Aiken, South Carolina 29801
P. O. Box 1063 i

Augusta, Georgia 30903 Mr. Ott Stevens
WPEll-Radio !

Louisville, Georgia 30434

12.2-11
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Col. Howard L. Strohecker Lt. General Louis W. Truman
U. S. Corps of Engineers Director, Dept. of Industry & Trade
P. O. Box 889 6th Floor, Trinity-Washington Building
Savannah, Georgia 31402 Atlanta, Georgia 30334

Congressman William Stuckey Mr. M. K. Tucker, President
223 Cannon House Office Building Bank of Waynesboro
Washington, D. C. 20515 Waynesboro, Georgia 30830

Mr. Virgil Summer Mr. Earl M. Varner
South Carolina Electric & Gas Co. Courthouse

Swainsboro, Georgia 30401
The Honorable Stuart Symington
Joint Committee on Atomic Energy Mayor A. R. Walker
Washington, D. C. City of Hephzibah

Hephzibah, G9orgia 30815
The Honorable Herman Talmadge
345 Old Senate Office Building Mr. J. W. Walker
Washington, D. C. 20510 South Victory Drive

Waynesboro, Georgia 30830
Mr. Joe D. Tanner
Director, Game & Fish Department Mr. Pinkney Walker
Room 710, Trinity-Washington Building Federal Power Commission
Atlanta, Georgia 30334 Washington, D. C.

Congressman Fletcher Thompson Mr. Charles L. Wallace, President
208 Cannon House Office Building Rotary Club
Washington, D. C. 20515 542 Liberty Street

Waynesboro, Georgia 30830
Mr. Tudson M. Thompson
P. O. Box 20 Mayor R. J. Waller
Waynesboro, Georgia 30830 City of Swainsboro

Swainsboro, Georgia 30401
Mr. W. T. Thompson
Lake Bluff Dr. Mr. Dick Warner, Manager
Waynesboro, Georgia 30830 WGUS-Radio, P. O. Box 1475

Augusta, Georgia 30903
Mr. C. E. Thornton
Boggs Academy Mr. Holder Watson
Keysville, Georgia 30816 509 Victory Drive

Waynesboro, Georgia 30830
The Honorable Strom Thurmond
Post Office Building The Honorable H. Odell Weeks
Aiken, S. C. Aiken, S. C.

Mr. W. B. Tinley Rev. Robert C. Wells
1206 Hale Street Rosemont Heights Baptist Church
Waynesboro, Georgia 30830 McBean Road

Waynesboro, Georgia 30830
Mr. Russell Train
Council on Environmental Quality Mr. John Wheeler
Washington, D. C. WRDW-TV, P. O. Box 6068

North Augusta, S. C. 29841

12.2-12
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O
Mayor John E. Whitsell
City of Twin City
Twin City, Georgia 30471

Mayor Paul W. Whitfield
City of Stillmore
Stillmore, Georgia 30464

The Honorable O. H. Wienges, Jr.
S. C. Legislative Inquiry Committee
Columbia, S. C.

Mr. A. D. Willard
President & General Manager
WGAC-Radio, P. O. Box 1131
Augusta, Georgia 30903

Mr. Arthur M. Williams
South Carolina Electric & Gas Co.

Mr. James B. Williams
First National Bank & Trust Company

801 Broad Street
Augusta, Georgia 30902

The Honorable John H. Williams
S. C. Legislative Inquiry Committee
Columbia, S. C.

Mr. LeRoy Williams
Modern Industries of America, Inc.

P. O. Box 908
Swainsboro, Georgia 30401

Fr. Wilkes B. Williams
c/o Chalker Publishing Co.

Waynesboro, Georgia 30830

Dr. W. J. Williams
1403 Gwinnett Street
Augusta, Georgia 30902

Mr. Robert Wilson
Augusta Ports Authority
3110 Edinburgh Drive
Augusta, Georgia 30904

Rev. B. A. Winburn
First Baptist Church

) Waynesboro, Georgia 30830

The Honorable John Young
Joint Committee on Atomic Energy

Washington, D. C. 12.2-13
|
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GEORGIA POWER COMPANY
ALVIN W. V0GTLE NUCLEAR PLANTS UNITS 1-4
ENVIRONMENTAL REPORT
AMENDMENT No. 3
DOCKET NOS. 50-424, 50-425, 50-426, 50-427

INSTRUCTIONS FOR FILING AMENDMINT NO. 3

:
i

There is no tab for Amendment No. 3. The transmittal letter for !

Amendment No. 3 and this instruction sheet should be placed in Volume ,

III immediately behind the instruction sheets for Amendment No. 2. |
i

Remove and/or insert the ER material listed below: |

|
1

!

VOLUME I ,

Remove Insert :

'

Page 2.3-1, -2 Pages 2.3-1, -la, -2
i

i
'

VOLUME II ,

r

Remove Insert ,

i

Page 3.7-5 Page 3.'7-5 ,

Page 4.4-3 Page 4.4-3 |
Pages 5.5-6, -18, -21, -26, -27 Pages 5.5-6, -18, -21, -26, -27 ;

Figures 5.5-1, -6 Figures 5.5-1, -6 j

.I
i

i

:
t

i
;

i

/~7
k r) -' !
o

i

I |

I

Amend.3 2/19/74 i

v.. c

;
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GEORGIA POWER COMPANY

ALVIN W. V0GTLE NUCLEAR PLANT UNITS 1 - 4
ENVIRONMENTAL REPORT
AMENDMENT N0. 2
DOCKET NOS. 50-424, 50-425, 50-426, 50-427

INSTRUCTIONS FOR FILING AMENDMENT NO. 2

Along with this amendment, you are being sent a Volume III binder and
an Amendment No. I tab if you have not already received them. Volume
III should contain in the following order: a title page sheet (trans-
mitted with Amendment No. 2); Appendices A and B with their respective
tabs; the tab, transmittal letter, and instruction sheets for Amendment
No.1; the 66 pages of " Responses to AEC Questions on the Vogtle Nuclear
Plant Environmental Report (Dated April 11,1973)"; the tab, transmittal
letter, and instructions for Amendment No. 2. If you are missing any of
this material, you should notify Mr. J. H. Motz, Jr., Environmental Divis-
ion, Georgia Power Company.

,

Remove and/or insert the ER material listed below:

VOLUME I

O Renove InsekT

Page iv Page iv
Figure 2.1-3 Figure 2.1-3
Page 2.3-1 Page 2.3-1

VOLUME II

REMOVE INSERT

Page iv Page iv
Figure 3.1-1 Figure 3.1-1
Pages 3.5-2, -2a Pages 3.5-2, -2a, -2b ~

Pages 3.5-5, -Sa, -6, -7 Pages 3.5-5, -Sa, -6, -7, -7a
Figures 3.5-2a, -12 through -17

Page 3.7-12c Page 3.7-12c
Figure 3.7-1 Figure 3.7-1
Page 3.8-1 Page 3.8 1
Page 4.3-1 Page 4.3-1
Page 4.4-1 Page 4.4-1
Page 5-1 Page 5-1
Page 5.1-2 Page 5.1-2
Page 5.4-2 Page 5.4-2
Page 5.5-18 Page 5.5-18
Page 5.5-21 Page 5.5-21

I
Amend. 2 11/26/73

.
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O acn0vt iNsta1

Page 5.5-21j Page 5.5-21j
Page 5.5-30 Page 5.5-30

' Figure 5.5-1 Figure 5.5-1
Figure 5.5-10

Page 7.1-1 Page 7.1-1
Page 7.2-1- Page 7.2-1
Pages 11.4-2, -3 Pages 11.4-2, -3

.

'O

.

1

O
II

Amend. 2 11/26/73

_ _ _ _ _ _ _ - _ _ __
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O GE0xGIA POWER COMPANY
ALVIN W. V0GTLE NUCLEAR PLANT UNITS 1 - 4
ENVIRONMENTAL REPORT
AMENDMENT NO. 1
DOCKET N05. 50-424, 50-425, 50-426, 50-427

INSTRUCTIONS FOR FILING AMENDMENT NO. 1

VolumeJII and,arL mendment._.No,_1 tab will be issued at a later date. _At_A

thst time, Appendices A and B, the Amenlment No. I tab, the transmittal
letteh?thisJhstruction sheetDiEI3 tie]i6_pages_or'PJeiponHE_folAECE~
Questions on the VMETe~N6 clear Plant EnvironmentaLReport-.(Dated,_

~~AEHT Up973-)"shoiily be inserted}in volume _HL

Remove and/or insert the ER material listed below:

VL-,

t . VOLUME I
'

,/ f . ' \A )
S INSERT-(q<j }REMOVE / 1i.

x\
,;
'' Black-and-white illustration of site'

(behind color illustration of plant)
Pages iii, vi Pages iii, viO Pages 1 2-1, -2, -3, -4 Pages 1.2-1, -2, -2a, -3, -4

Pages 1.2-5a, b, -6a, b
Pages 1.2-12, -13 Pages 1.2-12, -13

Pages 1.2-19a, b, -20 a,b,c
Page 1.4-1 Page 1.4-1
Figure 2.1-3 Figure 2.1-3
Pages 2.2 4, -5, -8 Pages 2.2-4, -5, -8
Pages 2.3-1, -2 Pages 2.3-1, -2

Page 2.5-la
Pages 2.5-2, -5, -6, -7, -9, -19 Pages 2.5-2, -2a, b,.-5, -6, -7, -9, -19
Figure 2.5-3 Figures 2.5-3, -3a, b
Page 2.6-13 Pages 2.6-lia, b, c, d

VOLUME II

REMOVE INSERT

Pages iii, vi Pages iii, vi

Page 3-1 j Page 3-1
Figure 3.1-1 Figure 3.1-1
Pages 3.2-1, -2 Pages 3.2-1, -2
Page 3.4-1 Page 3.4-1
Figures 3.4-1, -2 - ? Z ro aO= E

- Pages 3.5-1 through -8 Pages 3.5-1,-la , -2, -2a , -3 through -5'

O- -5a, -6 through -8
Figures 3.5-1, -2, -3 Figures 3.5-1, -2, -3

I

e ,
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VNP-ER !

|
VOLUME II (continued) |

O !

REMOVE INSERT |
|

Figures 3.5-4 through -11 !

Page.3.6-8 Pages 3.6-8, -8a i
Figure 3.6-6 Figure 3.5-6 i
Pages 3.7-2, -4 through -7, -11, -12 Pages 3.7-2, -4, -4a, -5, -6, -6a, -7, -7a, |

-11, -ll a , -12, -12a , b, c :

Figure 3.7-1 Figures 3.7-1, -2 {
Page 3.8-1 Page 3.8-1 j
Page 4.1-1 Page 4.1-1 :

Pages 4.2-2, -3, -5 Pages 4.2-2, -3, -5, -Sa I

Pages 4.3-1, -2 Pages 4.3-1, -la, b, -2
Figures 4.3-2, -3, -4 Figure 4.3-2 i
Pages 4.4-1, -3 Pages 4.4-1, -la -3, -3a i

Pages 5.1-1, -3, -5, -8 Pages 5.1-1, -3, -5, -Sa, -8 |
Page 5.2-13 Page 5.2-13

|Pages 5.4-2, -3, -4, -11 Pages 5.4-2, -3, -4, -4a, b, -11 i

Figures 5.4-4, -5 '

Figures 5.5-1, -8, -9 Figures 5.5-1, -8, -9 i

Page 8-1 Page 8-i ;

Page 8.1-1 Page 8.1-1 t

Pages 8.3-la, b, -2, -2a, -3 Pages 8.3-la, b, -2, -2a, b, -3 through -6 i
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CHAPTERI

INTRODUCTION

The purpose of this study is to identify and to evaluate the major areas

of impact anticipated from the construction of the Georgia Power Company nuclear

power plant on the west bank of the Savannah River, approximately 26 miles south ,

of Augusta, Georgia.

This study is confined to a five-county area within the Central Savannah

River Area (CSRA) Planning and Development Commission composed of Burke,

Jefferson, Jenkins, Screven and Richmond Counties. Analysis has been made of

labor resources, transportation networks, existing commercial and industrial

development, housing availability, community services and facilities, and popu-

lation. These factors, combined with an on-site evaluation of the area, suggested

that the study concentrate on Burke and Richmond Counties.

Georgia Power Company Nuclear Power Plant

Georgia Power Company is about to construct the Alvin W. Vogtle nuclear

plant on the west bank of the Savannah River approximately 26 miles south of
'

Augusta, Georgia. The site is located in the eastern sector of Burke County,

Georgia, across the river from Barnwell County, South Carolina (Figure 1).

The site, owned by the Georgia Power Company, consists of approxi-

mately 3,000 acres. Vogtle Nuclear Plant will include a 300 megawatt combustion

turbine installation, oil storage facilities, a barge slip, substation area, and four

nuclear reactor units. Initially two reactor units will be constructed; after several

O
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years a decision will be made regarding additional units. Each reactor unit con-

sists of a large multi-story domed facility housing one nuclear reactor. When

completed. each reactor unit will generate 1,172 megawatts of electricity. Total

projected cost of the construction project is in excess of $1,300,000,000. When

completed, the plant is expected to bring the study area an annual payroll of

approximately $1 million.

The power plant construction program provides for the consecutive con-

struction of four reactor units beginning in early 1974. Construction is expected

Ito continue over an eight-year period with employment gradually rising to a peak

of 3,800 employees in the fourth year (1977). Generally, this peak will be main-
|

tained over a four-year period (until 1980) when a sharp decline in employment is |

O anticipated.

General Observations

Burke and Richmond Counties are representative of extremes in urban

development.

Richmond County, containing a majority of the population and economic

development of the Augusta Standard Metropolitan Statistical Area (Aiken County,

South Carolina containing the remainder) is a highly developed metropolitan region. |

Industrial development has been controlled so as to provide minimum impact upon

residential and commercial activities. Clark Hill Reservoir provides excellent j

recreational facilities for the region. Fort Gordon, located to the west of Augusta,

stimulates the commercial and residential development of the area. Residential

O
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areas in south and southwest Augusta are abundant, attractively designed and ,

generally void of conflicting or objectionable land uses. Large areas of southern

Richmond County are available for planned development pn>jects.
.

'Burke County's greatest attraction is its rural atmosphere. The County's

topography is one of gently rolling hills interspersed with streams and large tracts !

of forests. Rural homes are generally attractive and widely dispersed. Rural i

commercial activity is almost nonexistent. The limited amount of industry is

located close to Waynesboro, hildville, Sardis, and Girard. Despite a lack of

land use controls in the unincorporated areas of the county, the potential for con- ,

trolled development is excellent. The county is a logical expansion of the industrial ;

.

development of Augusta along the Savannah River.

O 31ethed of Anaissis
;

The impact of the nuclear plant on the area was analyzed as follows:
.

!

STEP 1 -- Available plans and data concerning the scheduled construction
,

of the nuclear power plant, together with the number of workers required during the
:

phased construction program were assembled. These data, combined with analyses |
|

of existing population projections and the 1970 decennial census statistics, provided

the basis for population projections.

STEP 2 -- Available plans, studies and reports of the study area, covering

transportation, economic development, community facilities and other areas which

might affect the impact of the construction project were reviewed and analyzed. These

data served as the basis for an indepth analysis of labor resources, population,

housing, transportation, and community facilities.

A4
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r STEP 3 -- Other power plant construction projects, either completed or;

currently in progress, were studied to provide a basis for comparison with the

Vogtle Nuclear Plant.

STEP 4 -- An on-site survey was made of all facilities and services.

Interviews were conducted with knowledgeable city and county leaders in the

several functional areas addressed. Surveys of existing resources were conducted.

These activities were used to refine projections.

STEP 5 -- Based upon collected data, the impact of the Vogtle Nuclear

Plant on the several functional areas was estimated.

STEP 6 -- Courses of action by which the affected areas might take ad-

vantage of potential - artunities and solve problems arising from the construction

] of the Vogtle Nuclear Plant are recommended.

O
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CHAPTER II

LABOR, EMPLOYMENT, AND WAGES

Power plant construction operations are expected to have a major impact

on labor, employment, and wages within the study area. The greatest impact on

labor forces should occur in Burke and Richmond Counties. Impact on labor forces

in the remaining three counties of the study area will probably be insignificant.

Industries expected to undergo changes because of power plant construction include

all the construction industry as well as industries paying relatively low wages.

Existing Labor Characteristics
!

The total work force for the five county region in 1970 was 91,690. Of

this number, 86,200 were employed and 5,490 (5. 9 percent) were unemployed

(Table 1). |

Table 1: 1970 WORK FORCE DATA

Civilian Employed Unemployed |

Work Non-
County Force Total Agri. Agri. Total Rate

Burke 6,140 5,670 1,380 4,290 470 7.7

Jenerson 5,730 5,460 840 4,620 270 4.7

Jenkins 3,060 2,880 540 2,340 180 5. 9

Richmond 72,400 68,000 830 67,230 4,340 5. 9 j

Screven 4,360 4,130 950 3,180 230 5. 3

Total 91,690 86,200 4,540 81,660 5,490

Source: Georgic Department of Labor, Employment Security Agency.
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O Exteti== i bor re o"rcee are e=sased i= = v rietr or aaric=it r i "a "e -asric"i-

tural activities. Except for Richmond County, agriculture, manufacturing,

government, domestic services, and self-employment account for a large per-

centage of employment. Richmond /Aiken County's work force is primarily

engaged in manufacturing, trade and governmental services. Table 2 gives a

breakdown of employment by industry category for each of these counties.

Construction employment accounts for only a small percentage of the

total non-agricultural employment in each of the five counties. Construction

employment in Richmond and Aiken Counties in 1970 was 4,500 persons. These

persons account for approximately five percent of Augusta's total non-agricultural

employment. Construction employment in the remaining four counties is less than

two percent of non-agricultural employment.

Generally speaking, except for agriculture, all employment categories in

the study area were stable or showed an increase between 1960 and 1970, resulting

in an overall increase in total employment during this period. However, Richmond

County, despite minor agricultural activities, showed a relatively small increase

in total employment.

O
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|

( Table 2: 1970 EMPLOYMENT BY INDUSTRY CATEGORY

Industry Richmond /
Category Burke Jefferson Jenkins Aiken* Screven Total

l

Agriculture 1,380 840 540 830 950 4,540

Construction 59 90 30 4,500 59 4,738

Manufacturing 1,440 1,842 839 29,800 793 34,704

Transportation
& Communication 69 159 151 3,800 59 4,238

Wholesale &
Retail Trade 568 527 312 15,200 470 17,077 :

Finance, Insurance

& Real Estate 108 80 30 3,100 49 3,367 ,

Services 254 219 161 10,500 186 11,320

Government 842 657 312 20,100 597 22,508

Self Employed.
Domestic &
Others 950 1,046 505 -- 967 3,468

|
__

.

* Data are for Augusta SMSA which includes Richmond County, Georgia, and Aiken
County, South Carolina. j

I
i

Source: Georgia Department of Labor, Employment Security Agency. |

|
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Unemployment within the five-county area was relatively high in 1970

(Table 3).
i

Table 3: 1970 UNEMPLOYMENT

White Non-White
County Male Female Total Rate Male Male

Burke 230 240 470 7. 7 60 170

Jefferson 110 160 270 4.7 50 60

Jenkins 70 110 180 5. 9 40 30 i

Richmond 2,040 2,300 4,340 5.9 1,420 620

Screven 100 130 230 5.3 50 50

'

Total 2,550 2,940 5,490 1,620 930

Source: Georgia Department of Labor, Employment Security Agency.
i

Similar conditions existed in the State of Georgia and the nation as a whole in the same

year. Because a breakout of unemployment by industry category was unavailable

for the five-county region, and the region is not unique in the State of Georgia, un-

employment statistics for the state were used to analyze unemployment within the

region. Manufacturing, trade, and construction account for a large majority of

Georgia's unemployment insurance payments in 1970. Manufacturing accounted for
,

60 percent of these payments followed by wholesale and retail trade (15 percent) and

construction (10 percent). Manufacturing's high rate of unemployment occurred in

textiles, apparel, and transportation equipment. Unemployment was approximately

equafly divided between males and females. Unemployment among white males was

A9
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] almost twice that of non-white males.

Because unemployment is still high, a sizable number of workers are

available for employment. Many of these unemployed persons are unqualified for

skilled construcum work, but can be trained for sidlled jobs.

E aployment agencies and labor leaders in the Augusta area believe a

large number of highly skilled construction workers are now available in the area.

Many of the workers have experience in constru: ting nuclear facilities. This

experience was gained while working in construction at the Atomic Energy Com-

mission's Savannah River Plant, located acmss the Savannah River from the Vogtle

site. In addition to those now working in the area, a considerable munber of former

AEC construction workers working outside the area have homes and families in the

area. Most of them want to return to the Augusta area when suitable employmentp
U

becomes available.

Analysis of existing wage rates within the region showed that many indus-

tries pay low wages compared to estimated wage rates of power plant construction

workers. Table 4 shows those industries now paying low wages. Table 5 shows

anticipated minimum wage rates for Vogtle Nuclear Plant construction workers.

Actual wage rates for construction workers will be determined during contract nego-

tiations.

Construction Project Workforce

The Georgia Power Company currently plans to construct a four-unit power

plant over a period of eight years. Based upon past experience with similar projects,

O ce streetie e-vierme t - e timetea (T ste c> ne-ever. ce rei re-er ceme =v
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Table 4: 1970 AVERAGE WEEKLY WAGES
TOR SELECTED INDUSTRY

'

Industry Category Burke Jefferson Jenkins Richmond Screven

Agricultural Services
$93All Components $23 $83 * *

Construction
All Components 65 78 $77 110 $81 -

Alanufacturing |
Loggng -- 55 -- -- 52

Sawmills -- -- -- -- 73

Retail Trade 60**
Gen. Merchandising -- 26 -- -- --

38 -- 48 36Eating & Drinking Establ. -

Food Stores 48 52 -- 74 41

59 -- 71 49Gasoline Service Stations --

Misc. Retail Stores -- 58 77 ----

55 --Liquor Stores -- -- --

O ,

Services 56** 73**
Hotel & Lodging Places -- -- -- 54 35

Tourist Courts -- -- -- 57 --

Laundry & Dry Clean. Plants -- -- -- 62 --

Personal Services 50 -- -- -- --

* Data Unavailable
** Breakdown by Components Unavailable

l
Source: U.S. Bureau of Census, County Business Patterns,1970.

'

1

'O
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Table 5:

O ESTIMATED MINIMUM WAGES FOR CONSTRUCTION WORKERS (*)
L

.

Journeyman ApprenticeCraft Hourly Weekly ** IIourly Weekly * *
Carpenters $6. 35 $254 $3.G5 $147
Millwrights 6.65 2GG 3.82 153

Pipefitters 6.85 274 2.82 113

Ironworkers 6.96 278 *** ***

Bollermakers 7.06 282 *** ***

Operating Engineers 6.95 278 *** ***

Electricians 6.10 236 2.85 114

Painter 5.20 208 *** ***

Laborer 2.90 116 *** ***

Asbestos workers 6.40 250 3.62 145

Brickmason 5.60 244 *** ***

Cement mason 5.20 208 *** ***

Teamsters *** *** *** ***

* Includes only wages paid to workers--does not include benefits, travel and boardallowances, etc.

** Based on 40 hours regular time per week

**9nformation unavailable

Source:
Augusta Building and Trades Council and Georgia Power Company.

O
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Table 6: CONSTRUCTION EMPLOYMENT FOR 4-UNIT POWER PLANT * '

Total Change from
Year Ending Employment Previous Year

1974 600 + 600
i

1975 1,200 + 600 !
>

1976 2,900 +1700 '
,

1977 3,800 +900

1978 3,800 0 i

1970 3,800 0

1980 3,800 0

1981 2,000 -1800

:

1982 100 -1900 |

O
I* Figures are for consecutive construction of four power units.

Source: Georgia Power Company

?

:

}
,

i

|

l

I
|

O
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O .arne that censtruction et the gregeeed site mar de termineted arter completine ;

two units. Accordingly, projected construction employment for two units is |

:
shown in Table 7.

Table 7: CONSTRUCTION EMPLOYMENT FOR 2-UNIT POWER PLANT *

Total Change from
Year Ending Enr:loyment Previous Year

1974 600 + 600

1975 1,200 +600

1976 3,200 +2,000

1977 3,800 +600

0 ;1978 2,000 -1,800

1979 100 -1,900

* Figures are for consecutive construction of two power imits

Source: Georgia Power Company

Workforce Sources

Based upon comparative analysis with similar Georgia Power' Company

construction projects and discussions with representatives of the Augusta Regional

Office of the State Employment Bureau and the Augusta Building and Trade Council,

the following assumptions are made regarding origin of the construction workforce.

All employment levels cited are for peak construction periods.

The five-county study area plus Aiken County, South Carolina, can providea.

a majority of the skilled workforce required. These workers represent approximately

A 14
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Q one-half of the total construction workforce.
'

t

b. Approximately one-third of the workforce, composed of laborers and

apprentices, will be recruited fmm within the study area.

Approximately 20 percent of the workforce will come from outside thec.

study area. Approximately one-half of these workers are based in Savannah,

Georgia--400 skilled iron workers, boiler makers, operating engineers, and sheet

metal workers. Teamster workers representing approx!mately one percent of the

workforce are based in Atlanta, Georgia.

d. Of 600 workers coming from outside the study area, alproximately ;i
,

40 percent will commute daily to the construction site. The remaining workers

from outside the study area will move into the area.
,

e. Approximately 200 Georgia Power Company employees are to be trans-

ferred to the project site from other Georgia Power plant locations. These persons

are expected to move into the study area during the construction period.

Impact on Labor Force, Employment, and Wages
i

The following impacts on tne labor force, employment, and wages within

the five-county area are expected: 1) The labor force will increase: 2) Unemploy-
|

ment will decrease; 3) Total construction employment will increase; 4) Some shifts |
|

in employment probably will occur; 5) Wage rates in construction employment are

likely to increase.

An increase in the labor force is anticipated because a large number of

construction workers will be required to complete the project. Although a sizable

construction force is already available in the Augusta area, certain crafts, mich as

A 15
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,

boiler makers, operating engineers, iron workers, and sheet metal workers are

located in Savannah, Georgia. Consequently, most of these workers will come from

the Savannah area. Other shortages in skills will be met by former residents re-

turning to join their families, as well as other workers moving into the area. An

estimate of the number of workers required for each construction craft is shown in

Table 8.

Table 8: CONSTRUCTION CRAFTS REQUIREMENTS

Craft Number Required

Carpenters 504

Ironworkers 288 I

Pipefitters and Plumbers 720

!O miitwrighte 96
|

Electricians 420

Boilermakers 96

Painters 120

Operating Engineers 264

Laborers 612

Brickmasons 96 .I

Cement Masons 96

Sheet Metal Workers 96

Asbestos Workers 96

Team sters 96
3,600

O Source: Georgia Power Company
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Unemployment within the five-county region should be reduced as a result |
!

of power plant construction. Unemployed skilled construction workers now living [

in the region will seek employment on the project. ' Unemployed persons having no
t

previous construction experience but who are qualified for apprentice training pro- |

;
'bably will seek construction employment. Also, some unemployed persons not

qualified for apprentice training, but willing to work in unskilled jobs are likely

to be employed on the pinject.

!

Because the project will pay relatively high wages, some persons now ,

,

worldng in other industries are expected to shift to construction work. Such shifts ;
,

I

are likely to be from industries now paying low wages (Table 5). Primarily among ;

these industries are the following:

a. Agricultural Services - All agricultural workers except self-employed
,

persons.

b. Manufacturing - Logging workers and sawmill operators.
|

c. Retail Trade - Employees of general merchandising establishments,

eating and drinking establishments, food stores, and gasoline service stations.

d. Services - Employees of hotels, tourist courts, lodging places, laundries

and dry cleaning plants.

When persons shift to construction jobs, vacancies will require replacements

in most instances. These replacements may come from unemployment rolls, voca-

tional and trade schools, or .from areas outside the five-cotmty region. Although such

shifts may be a problem for affected industries, the overall effect on the region should

be beneficial for the following reasons: 1) Many residents will receive higher wages:

A 17
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2) Unemployed persons will obtain employment; and 3) New labor resources will be

brought into the region.

A major impact on wages is likely to occur in both construction and non-

construction activities. Non-construction employers will increase wage rates in

order to retain existing employees or to obtain replacement employment for those

shifting to construction work. Non-union constniction workers now working at rates

lower than union scales will be drawn to the power plant project because it offers

better wages. Employers in such instances will have to compete with the power

plant for replacement workers. Consequently, wage rates for most construction

activities within the region probably will increase.

Analysis |O |

The availability of construction workers in the area was determined from

U. S. Bureau of Census Data and by interviewing local officials of the Georgia De- |

partment of Labor and Augusta Building and Trades Council. From these sources,

it was determined that a large number of construction workers are already available

in the area or are willing to return to Augusta when suitable construction employment

becomes available. About 1,500 skilled and 1,300 unskilled workers are available
!

for construction work.

Industries affected by shifts in employment were determined from U. S.
,

|
Bureau of Census Data on payroll and employment. These census data by county l

showed the total number of employers and total payroll for each industry category

and each component group within these categories. Using these two figures, the

A 18
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,

:

f
'

O average ameu t am individeel receives eaca ween in nis prese#t ieb was computed.
.

.

IThis average figure (Table 4) was compared with estimated average weekly wages
!

to be paid construction workers (Table 5). Those employees paid considerably |
6

'lower wages than those for a construction project craft are likely to be attracted to
:

construction jobs for which they qualify or can be trained. For instance, a Burke !

County food store employee now receiving an average of $48 per week may be
,

attracted to a laborer's job paying $116 per week or an apprentice job paying $113

per week.

,

O
P

,

t

>

*
i

|

:

O
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CIIAPTER III I

,

FOPULATION !

Construction of the Georgia Power Company's nuclear power plant in

Burke County will increase the population of the five-county area. Following

construction of the power plant, a decline in population is anticipated. The extent

and duration of the decline will depend upon the development of new industrial and
,

commercial activity within the area. This development can be influenced by carefully

planning programs, reaching sound decisions, and taking appropriate action. !

Population Pmjection

Several population projections for the five-county area were studied and

found to be somewhat optimistic. These projections did not adequately reflect the

current magnitude and direction of population movement from rural to urban areas.

A population projection was made by re-analyzing population trends and

characteristics (Table 9). Data projected in Table 9 do not indicate the impact of

the nuclear power plant construction project. The method used to pmject popula-

tion is shown in Appendix I.

Impact of Construction Project on Porulation |

In Chapter II, the construction workforce was projected for the eight year

construction period. Analysis of the study area suggests several factors that will

influence the residential selection of in-migrating employees, and hence the projected

population of specific counties.

a. The workforce available in the study area, in terms of skills required

by the construction project, and unemployment levels in the counties of the study

A 20area (See ChapterII);
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F1VE COUNTY AltEA PortJLATION P'tOJECECV M1TifOt'T1MPACT OF VOGTLE PIMP

114T10 METITOD

coety / City 191 19cn1 teint 1972 19;3 1974 1973 197n 1977 197a 1979 19e . 1941

4Burke County 23.459 20. St's 19,255 17,540 17,180 16,R10 10.440 16.030 15.670 15,270 14.700 14.455 14.035

Jeffersen Ceu-ty 18,855 17.498 17,174 17.351 17.660 17 Tr,0 17.370 17,970 19.280 18.190 18,310 18,420 18.510

Jerkins Ceunty 10.264 9,149 8.332 S.050 7,810 7,700 7,610 7,465 7.310 7,150 6.995 6. R30 6,C70

Richmond Co'mty2 10s,876 133.001 162.437 147,130 169,550 172,030 174,5c0 177,140 179,790 1e2,470 185,215 195.010 190.630 ,

Seteren Cou':ty 18,000 14.919 12.591 11.930 11.610 11,270 10.920 10,500 10.200 9,F30 9,450 9. 0M 8.070

Five-County Area 179.453 197.732 218,7P9 221,000 223,070 224,070 226.130 227.710 223,330 230,9*0 232.605 234,070 236,1c0

3W aynesbem 4,491 5,329 5.530 S.510 5,500 5.500 5,500 S.493 3.490 5.490 3,490 5.490 5.475

Auctsta * 71,509 70.02G 59,864 59,300 59.020 59.740 r,g, 4 50 59,160 Sn.0?0 57,7RD 57,430 57.170 5G.840 r

IData for 1950,1960, and 1970 obtaine<! fre n U.S. Bureau of Census.

IErfi'!ve 1 crease in Richn o**! County a r1 decrease in Argt'sta during the years 1900 to - [
1970 (19. 67 and -19.2% respectively) nitributed to "filght to t5e suburbs" movement. f
A!!Smigh a true pnpuhttien dacifna occurred in Argests, impacting rulverrely o*s its revenue I

resou-ces, it can be assu red that the County grcm-th is reflective of Augus*a's metropolitan
industrial fed commereist deveinpn ent.

,

3 Population is Irrelt ded in County projactions. [

4 TM C.S. R. A. T11nnitg and Developt sent Commission is mere optimlMie in its estimate - a

cf Burke Courty pcpulation projec*fons. Its cons!derations inclu le such developments as I

three new industrial plants in Waynesbom, rete plants in Midville smd aggressive efforts in !
'Sardis to attract Industry as !!kely to allow Burke County to stoo its declining peputation

trend. Some out-migration in the black pnpuistion is expected to continue for the next two - i
dnsdas. In-migration is anticipated by the white populatten. F arm populatJon is expected j
to centinee its decline. but not at the rate previously cierienced. As marginal farms are ;

ellm!ns*ed the farm pop.11atien is expected to level out and meintain reasonable stability.

>
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O d- neaa #etwerkeie tae co tr=ctio eite <see chonter v>:

c. Proximity of major retail trade centers (See Chapter VII);

d. Availability of conventional housing and mobile home sites (See f
!

Chapter IV); and

The quality of public schools and the white-non-white student ratiose.
,

(See Chapter VI),
i

Consideration of the above factors resulted in the conclusion that power

plant ernployees moving into the study area will be strongly attracted to the Richmond

County-Augusta area. It is estimated that approximately 75 percent of the in-migrating
,

workforce (about 590 employees during peak construction periods) will locate in Rich- -

mond County. This figure includes a majority of the Georgia Power Company pro-

fessional employees. hiost of the remaining 25 percent (about 225 employees) will !

'

reside in Burke County, primarily in mobile homes. An aggressive community

improvement program in the Burke County area is a prime factor in attracting some

of the workers from Richmond County.

Comparative analysis of previous Georgia Power Company construction

projects suggests that about 70 percent of the non-professional in-migrating workforce

will reside in inobile homes, with the balance renting or buying existing structures.

An estimate of the workers now living in the study area and the numbers of commuters

and workers moving into the area are shown in Table 10. |
|

,

O
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Workforce Population Impact

Georgia Power Company estimates the size of the average construction

worker family to be 3.75 persons. According to the 1970 U.S. Census of Population,

the average family size for the five-county area (less Richmond County) is 3.14

persons. A study conducted by the Tennessee Valley Authority at their Paradise
,

Power Plant construction site found the average size of a TVA construction worker's

family to be 2.75 persons.

Although it seems large, the Georgia Power Company's estimate of family
>

size was considered the most nearly accurate estimate available at this time and

was used thrt>ughout the study. Theprojectednew resident population is shown at
t

Table 11.

Table 11 ;

PROJECTED NEW RESIDENT POPULATION

Year New Resident Georgia Power. Burke Richmond
Ending Employees Company Factor County County *

(3. 75) |

1974 245 915 205 710

1975 305 1,140 265 875

1976 480 1,795 465 1,330

1977 570 2,125 565 1,560

1978 570 2,125 565 1,560

1979 570 2,125 565 1,560

1980 570 2,125 565 1,560

1981 385 1,440 360 1,080

1982 100 375 75 300

*70 percent of construction workers and 80 percent of Georgia Power Company employees
will reside in Richmond County (See Table 13). A 24
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As discussed earlier and shown in Table 9, trends in population in the .

rural counties of the study area have been downward for the past thirty years. The

'

construction project can be expected to slow down, but not stop this population trend.

Because only Burke and Richmond Counties will receive a significant

number of new residents, population increases associated with the plant have been
,

estimated only for these two counties (See Table 11). Population increases antici-
,

pated during the construction phase of the power plant project have been incorporated

into new projections and are shown at Table 12. This new projection is not to suggest

that portions of the in-migrating workforce will not reside in Jefferson, Jenkins, or i

Screven Counties, but that their numbers will be relatively insignificant.
I

When considering population projections, it should be noted that a re-

scheduling of work periods, construction delays due to production problems, on-site

or off-site labor difficulties, and poor weather are a few of the difficulties which could

alter these projections.
i

iAnalysis

Current population projections (Table 9) suggest only a modest increase in

total population for the five-county area. Two factors--the national decline in rural

population and the selection of Burke County as the power plant site--are important to

an evaluation of the impact of the plant on rural areas.

First, the decline in population experienced during the period 1940 to 1970,

for the four rural counties of the study area, can be attributed to the movement of the

rural population to metropolitan areas in search of employment opportunities. The

decline in population of the rural counties should be temporarily slowed down by the

O power plant construction project. At some future date, a " lowest plateau", or that

A 25
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Burke County and Richmond County
Population Projection

Iincluding Impact of Vogtle Plant

County 1973 1974 1975 1976
1977 1978 1979 1990 1981 1982

2 2 2Burke County 17,1802 17,1 g0 17,180 17,180
3 3 3 33 3 17,180 17,180 17.180 17,180Power plant perennel 17,180 17,180

and their familles3 205 265 465
Tota 1 Burke County 17,180 17.385 17.445 17,645 565 565 565 585 360 75

17,745 17,745 17,745 17,745 17.540 17,255

Richmond County 169,5b0 172,030 174,560 177,140
Power plant personeel 179,780 182,470 185.215 188,010 190,830 193,710

and their families 3 710 875 1,330

Total Richmond County 169,550 172,740 175,435 178,470 1,560 1,560 1,560 1,S40 1,080 300
181,340 184,030 186,775 189,570 191,910 194,010

1 Data derivew! from pmjection at Table 1. Analysis of impact on study area supported
conclusion that population increases in Jefferson, Jenkins, and Screven Counties will
be nominal. These three counties can, therefore, anticipate some retardation of
their current downwsrd population trend as a result of the power plant construction
project.

2The power plant conetruction project is expected to stop the existing downward trend
in Burke Counties population projection. This tendaicy will cease when the construction
project is con,pleted in 1982, unless other unforeseen development activity is initiated
in that county.

3 Derived from data in Table 8.
192 , e'

, * *3 g, g 168, ,.'

VNP Project "

17.8 VNP Project Work Force ,
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point at which desiring rural occupants will have moved to urban areas, will be

reached. Stability with modest increases in population can be expected. ;

!

Current Congressional interest in rural development, sponsored by

Senators Herman Talmadge, Jr. (D-Ga) and Hubert H. Humphrey (D-Minn) may

improve the living standards of the population in rural areas, but will not stop

the exodus. The program cannot be expected to cause a rush to rural life from

urban areas, and, therefore, at best, should provide only a degree of stability to

the existing population.
i

Second, construction of the nuclear power plant in Burke County will |

result in a modest increase in population. For this population change to be perma-

nent and economically beneficial, efforts to attract new industries and related com-

mercial activity should continue. If not, a population loss can be anticipated fol-

lowing the construction period.

The population projections used in this study reflect no increase in popu-

lation, with the exception of Richmond County and the small temporary increase in

Burke County, during the power plant construction period (1974 to 1982). Unless new

factors are introduced, the " lowest plateau" discussed earlier is expected to be

reached sometime following the construction period.
|
1

The population projections included herein portray only the probable direc- |

tion and magnitude of the population impact under present conditions and those

reasonably anticipated. From these projections, it is obvious that the population

impact resulting from construction of the Vogtle Nuclear Plant is expected to occur

in Richmond and Burke Counties.

A 27

_ . . _ .



i

i

|

)
'

O
Chapter IV

HOUSING ,

I
|

|This section includes an inventory of the housing available in the study
!

area. Housing characteristics considered were the number of available rental

units, the median rental price, the number of houses for sale, the median sales

price, and a survey of mobile home parks, their locations and services both in

Richmond and Burke Counties.

Identical criteria were applied to the counties in order to determine

substandard housing structures. Plumbing facilities was the primary standard

used to classify available permanent housing. If a dwelling unit contained in-

adequate plumbing facilities, it was mnside' . to ')e substandard for incoming

construction workers.

Because of restrictions in location, community facilities, housing quality

and housing availability, this analysis has excluded consideration of Jefferson,

Jenkins, and Screven Counties.

Permanent Housing

Burke County

Medium to high quality housing is scarce in the unincorporated areas of

Burke County. About 206 housing units are available for sale or rent in Burke County;

however, about 133, or two-thirds of these units, are substandard. Presently,

1,678 out of 2, FGii total rental units, or 65 percent, are substandarxl and have a median

O
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O rent of below $30 per month. A total of 24 dwelling units are listed for sale, of
!

which only 19 have plumbing. There are about G standard units available to incoming !

construction workers. The median price for housing was not available.

One-third of all housing units in Burke County are located in Waynesboro,

where there is also a scarcity of quality housing. Recent estimates indicate that

44 percent of the housing units in Waynesboro are substandard. Available data also

diews 60 rental units available at a median rent of $43 per month. In 1970,11

single family homes were listed for sale at an average sales price of $9,200.

Richmond County

Adequate opportunities for housing, both in terms of quantity and quality,

appear to be present in Richmond County. Numerous single-family subdivisions

are located in the southern portion of the county. These residential subdivisions

are located primarily along Windsor Spring Road, Rozier Road, and Meadowbrook

Road. New housing starts are particularly in evidence along Meadowbrook Road.

Apartment complexes are also found in this area. Most are located on Windsor

Spring Road. All of the residential subdivisions and apartment complexes have

excellent access to major highways, particularly Georgia 25 and Georgia 50. Both

of these routes give adequate access to the construction site.

As of 1970, 2,480 units were listed for sale or for rent in Richmond County.-

Housing units available for rent total about 1,800. Only 10 percent of the renter-

occupied units were considered to be substandard. Median rental cost for Richmond

County was $G4 to $75 per month. As many as 630 single-family houses were listed

O ter e=ie. The=ver ae etecie-temiir eeee eeteevriee -es$17,200.w
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O Evaluation of Permanent Housing

If the housing picture remains static, estimates are that 70 percent

of the new resident construction workers with families will locate in Richmond
!

County (see Table 13). Assuming that 30 percent of the new resident construction

workers choose to rent or to purchase housing, the initial construction year will

bring 170 families into the Richmond County housing market. Considering the

new housing and apartment starts in Richmond County, the initial irnpact of the

project can be easily absorbed. A continued influx on this section of the housing
i

market can be expected until 1977. At that time, the peak housing demand in |

Richmond County (about 240) will be reached and will taper to 200 by 1981. In

1982, this figure is expected to decrease to 80 families, which r@ resents

Richmond County's share of the permanent employees of the power plant facility.

Although rental costs are higher in the Richmond County area, the

range of housing types and choices is much greater. With relatively high wages,

most construction workers can afford the better housing offered in Richmond

County. In addition, available services and community facilities are superior.

Burke County can expect to receive 30 percent of the rental and pur-
!

chase housing market. In 1974, about 45 new families will seek residences. The
|

peak demand will be reached in 1977. At this time, as many as 70 new families

will have located in Burke County, if housing is made available. This figure is

expected to remain stationary until 1981. The demand for residences will then

drop slightly to about 55 families. Completion of the project in 1982 will further

O deereaee the nemuer of f milies to about 20. The present supply of available
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Table 13

New Residents
Permanent IIousing

BURKE COUNTY RICIIMOND COUNTY
Ga. Power

Ga. Power Total New Residents Residents * Total
New Residents Residents *

1974 5 40 45 10 100 170
1975 10 40 50 20 160 180
1976 25 40 65 60 160 220
1977 30 40 70 80 160 240
1978 30 40 70 80 160 240
1979 30 40 70 80 160 240
1980 30 40 70 80 160 240
1981 15 40 55 40 160 200
1982** -- 20 20 -- 80 80

*The 200 employees from Georgia Power Company have been added to only the designated columns. 80 percent of
these employees are expected to reside in Richmond County while the remaining 20 percent will rent / purchase in
Burke County.

**Of the 100 permanent employees, most are expected to either rent or purchase housing.

>

N
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O quality housing cannot meet the projected demand for residences in Burke County

and, in particular, Waynesboro. However, new housing starts should not be

initiated solely to support incoming resident construction workers, but should

be closely related to long-range economic development.

Building Trade Capability

The influx of new resident construction workers seeking housing over

a 9 year period will place an increasing demand on the local housing market and

the local construction capability.

Construction trends in the area appear to have followed the national

pattern. Nationwide housing starts decidedly increased in the early 1960's. Since

that time, climbing interest rates have contributed to the decreased number of

housing starts. The decrease in housing construction was more evident in the rural

counties as their populations continued to decline. However, with a less rapid

increase in interest rates, housing starts have increased, especially in the southern

portion of Richmond County.

Most large scale building contractors are located in Richmond County.

A few small building contractors are located in the rural communities. Many of

the small construction firms purchase buildinglicenses on a project-by-pmject

basis. The work force of many of these companies varies with the time of the year

and the fluctuation of oank interest rates.

Some of the rural building contractors may experience difficulty in ob-

taining both skilled and unskilled labor during the peak construction periods of the

O neciear giant facilitv. The attractivenese of high wagee offered bv the nuciear
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O
power plant project will tend to divert the locally available trade skills. In this

case, those incoming workers desiring to build homes will be forced to seek

contractors in Augusta or Savannah, where contractors adequate to meet the

housing demand are available.

Mortgage and Construction Financing

For the most part, banking officials in Richmond and Burke Counties

appear reluctant to finance any large-scale residential construction in Burke

Coimty. The relatively short-cerm period of construction employment in this

area was the dominant reason behind this policy. Ilowever, most bank repre-
I

sentatives were willing to finance residential construction in Richmond County i

i
where any housing vacuum would be filled from the increasing population of the !

Augusta SMSA.

Mobile IIomes

Existing mobile home parks, general overall capabilities of the parks,

controls, tax impact, and availability of mortgage and construction financing for

mobile home park development should be examined in order to determine the impact

of about 200 mobile homes moving into the construction site vicinity. (See Table 14).

Because mobile homes of new resident construction workers in both the Baxley and

Cartersville power plant construction sites located within 50 miles of the project,

the survey was limited to this radius.

Existing Mobile Ilome Parks

The choice of mobile home parks is more extensive in Richmond County

O the in eti er the ether r ral ee eties. ^ ecera1# e te e 197o nici m e a c o tv m edite
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Table 14

New Residents in Mobile Homes ,

Year Burke County Richmond Co. Totals

1974 10 20 30 ,

1975 20 50 70

1976 60 135 195

1977 80 180 260

1978 80 180 260

1979 80 180 260
,

1980 80 180 260

1981 40 90 130{}
1982 -- -- --

O
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t'0 home park survey, 24 parks were in operation. Monthly charges for rental spaces

varied from $15 to $40, depending upon location and available park facilities. In

1970, an additional 30 proposed mobile home park developments were being re-

viewed by the zoning commission of Richmond County. If all 30 proposed parks
,

are constructed, a total of 5,300 new mobile home spaces will be available for I

(
occupancy. Many of the proposed park developments are located in the southern

portion of Richmond County. Some of the larger parks are located on Tobacco Road ,

and on Morgan Road. Morgan Road connects to Tobacco Road, which joins with both !
4

J

Georgia 25 and Georgia 56. These state highways provide convenient access to the ,

t

construction site.

A portion of new mobile home residents will locate in Burke County.

' During the peak construction period, 30 percent, or about 80 of the expected mobile

home residents, will locate icre. Few mobile home parks exist in Burke County.

Those that are available do not offer services and amenities comparable to those

in southern Richmond County. However, the close proximity of mobile home parks

to the construction site can be expected to somewhat offset these differences.

Facilities of Mobile Home / arks

Standards established by the Federal Housing Administration and the

Mobile Homes Manufacturers Association were used to evaluate the overall facilities I

of mobile home parks in both Richmond and Burke Counties. These standards cover

water supply, sewerage, refuse pick-up, laundry facilities, storage areas, off-

street parking, fire protection, and recreation facilities, and are described briefly

O i= ^ 99e aix 111-
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O
Mobile home parks in both Richmond and Burke Counties vary in

their compliance with the recommended FHA and MHMA standards. A small

sampling of moblie home parks in southern Richmond County revealed that most

of the newer parks, constructed within the last five years, provided services

beyond water, electricity and sewage disposal. Some parks offered recreational

facilities such as swimming pools and community clubhouses. The more modern

mobile home parks often contained paved streets, street lights, and underground

utilities. Newly proposed and constructed parks in southern Richmond County,

for the most part, consisted of more than 50 rental spaces. The MHMA strongly
|

recommends that mobile home parks be developed with not less than 50 spaces.

For the most part, mobile home parks in Burke County lacked the !

O !
amenities and services offered by those parks in southern Richmond County. A '

sampling of aVailable facilities TOVealed few services beyond Water, electricity, |
|

and sewage disposal. All parks surveyed lacked laundry facilities, storage areas, j

off-street parking, recreational facilities, paved streets, and street lighting. If '

Burke County expects to attract new resident construction workers occupying

mobile homes, mobile home parks will have to offer additional services.

Controls

At present, mobile home controls vary throughout the study area.

Table 15 presents a general summary of the regulations imposed on mobile homes.

When addressing the potential for additional mobile home parks, it

should be remembered that public services can best be provided to these sites if

mobile homes are concentrated in a few selected areas, are regulated, and are
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Table 15

Local Controls for Mobile Homes .

!

!

No Allowed on
Ordinance Regulatory Prohibitive Individual Lots ,

Burke County x x
Waynesboro x x

Jefferson County x ,

'Wrens x

Louisville x
Wadley x

Jenkins County x

Millen x !

O nicamend Countz x x

Screven County x
Sylvania

l
l
1

Note: Regulatory refers to ordinances that regulate mobile homes.
Prohibitive refers to ordinances that specifically prohibit mobile homes,

l
l
1

O
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controlled. Table 16 gives a comparison of various selected requirements found

within adopted mobile home park ordinances of Burke and Richmond Counties.
;

i

The State of Georgia requires a State Health Department permit for '

8

a mobile home park and for mobile homes located on individual lots. Permits

are available at the local county health departments. These health permits are
.

|

designed to insure the very minimum of basic sanitation standards; however, they

are useless with inconsistent and irregular enforcement procedures. .

!

Tax Problyns

Residents of mobile homes often require more in government expen- |

|

ditures than they generate in tax revenues. The lack of financing for additional ;

i

mobile home park development in Burke County will cause the major tax impact

of new mobile home parks to be in southern Richmond County. Both Richmond

and Burke Counties should take necessary action to assure that all mobile homes

are placed on their tax digests.

i

Recommendations

Large scale capital investments, both public and private, in housing

programs intended to attract new resident construction workers into Burke County

should be discouraged. The availability of adequate standard housing units in j

southern Richmond County will attract the majority of incoming resident construc-

tion employees.

Large scale single-family residential subdivisions or mobile home

parks in Burke County, initiated in anticipation of incoming resident construction

O e-vierees. tee ene ia etde attemptea. 1 steea. w vmeedere ene ia e=ee r ce
I
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Table 16
i

Comparison of
Selected Proposed Mobile Home Park Standards |

'

Standard Burke County Richmond County

Minimum Site Size (Acres) 6 5

Minimum No. Spaces 25 --

Minimum Size Spaces (sq.ft.) 4,500 3,200 !

Side Yard Setbacks (ft.) 25 20

i

Required Recreation Area !

(percent) 8 10 I

Approved Water & Sewer yes yes

O street tie t2== -- re- |n

Refuse Collection yes yes
i

Service Building yes yes
,

Fire Protection -- yes
!

Off-Drive Parking Spaces yes yes
!

Street Standards yes yes !

!

{
License or Permit yes yes

Zodng yes yes

O
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further development of vacant residential lots located within the municipal

limits and presently served by streets and adequate utilities. New residential

construction plans to accommodate additional residents beyond the few permanent

employees' families should be carefully evaluated. Additional single-family

housing construction in Burke County must closely parallel future employment

opportunities before long-range speculative housing construction can be successful.

However, if residential subdivisions are developed, they should be located in the

northern area of the city of Waynesboro. Vacant land with access to Georgia 25

is available in this area. Both municipal water and sewer lines serve the adja-

cent residential area. Extension of water and sewer services into the vacant

incorporated area would be relatively inexpensive as compared to service exten-

O sions to other areas beyond the city's corporate limits.

Mortgage and Construction Financing

Financing is available for mobile home parks in southern Richmond

County sufficient to accommodate the construction employees locating in this -

area. However, many banks were reluctant to consider financing park develop-

ment in Burke County because of the relative short duration of the construction

project.

In recent years, the federal government has increased mortgage and

construction loans for mobile home park development. These loans are adminis-

tered through the Federal Housing Administration. Although the Farmer's Home

Administration has been active in financing housing in the study area, mobile

O
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home park development currently does not qualify for this support.

Interviews were conducted with mobile home park owners of both

southern Richmond County and Burke County. Owners in Richmond County,

for the most part, were not willing to expand existing facilities. However,

owners interviewed in Burke County expressed an interest in expansion in

order to accommodate incoming construction workers.

Mobile homes should be encouraged to locate in parks having a

minimum of 50 spaces to reduce the cost of extending community services.

This requirement will help to insure better facilities for park residents and

better profits for park owners.

Taxes on Mobile Homes

O A decal system should be initiated to assure the collection of taxes

from mobile homes. Each mobile home owner would be required to display a

decal which can be obtained at no cost, if a current tax receipt can be produced

indicating that the personal pmperty taxes have been paid.

In Burke County, mobile home parks should be subdividM so that

spaces can be used for houses at a future date. By so doing, municipal services |

can serve both types of housing needs at a significant reduction in cost. Vacant

tracts ofland are available for such parks both within and adjacent to the city of

Waynesboro. One area is located immediately east of the city limits on Georgia

56.

I
'

O
,

!
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Chapter V

TRANSPORTATION

The five-county area is served by excellent transportation systems offering

various transportation services to the region. Existing railroads, airports,

pipelines and waterways are adequate to accommodate anticipated needs of

Georgia Power Company. Georgia Power Company plans to construct a rail

spur to connect the power plant site with a Central of Georgia Railroad line that

runs between Augusta and Savannah. However, this location is tentative and

subject to change after locational studies now underway are completed. Also,

Georgia Power Company's construction plans include new dock facilities along !

the Savannah River. The dock facilities will be used for fuel oil and nuclear
i

!
reactors transported to the site by barge. The fuel oil is to be used to power J

combustion turbine generators that will be operated as peaking generators.

Except for their location, these generators are not related to the nuclear reac-

tors. Barge transportation is being considered to remove spent fuel casks.

Highways and Roads
j

The power plant's impact will be primarily on highway and road networks.

Construction workers will use their private automobiles to travel to and from

work. Because most of the workers will reside in Augusta and Waynesboro, j
!

roads from these areas to the site are expected to have significant increases in

traffic volumes.

1

Although most constniction materials will be transported to the site by J

!O r it. eome materiate -iti de movea 6 tr=ck- vori=et==ce. 8.oooto=eer i7
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structural steel per reactor unit (32,000 tons for 4 units) will be transported

to the site by truck. Also, much of the construction equipment will be moved

to the site under its own power or by truck. Initially, fuel oil will be trans-

ported to the site by truck from terminals located in Augusta.

Existing and Proposed Facilities

Highways and roads within the region are predominantly two-lane primary

and secondary facilities (Figure 2). Although several new freeways have been

recommended for the region by previous studies, only two--Interstate Route 20

and the Bobby Jones Expressway--are under construction. Interstate Route 20,

an cast-west freeway located approximately 30 miles north of the power plant

I
site, is open to traffic between Augusta, Georgia, and Columbia, South Carolina. I

|

Travel time is approximately one hour. This route provides excellent access |n
U

for commuters traveling to the site from Columbia, North Augusta and other
i

municipalities located east of Augusta in South Carolina. I
!

Interstate Route 20 from Augusta to Atlanta is open to traffic except for a

fifty-mile section between Greensboro and Thomson, Georgia. This uncompleted

section is under construction and scheduled to be completed in the fall of 1972.

With the completion of I-20, construction workers living west of Augusta will

have excellent access to the power plant site.

Bobby Jones Expressway, an important connector, (Figure 3) is completed

and in use in>m I-20 west to Wrightsboro Road. The section from Wrightsboro

Road to Deans Bridge Road (U.S. Route 1) is under construction and is scheduled

to be completed in the fall of 1973. When this extension is completed, construction
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!

f

workers living east, west and north of Augusta can commute to the power i

plant site without having to travel through Augusta. After leaving Bobby Jones

Expressway, workers can travel east along Lumpkin Road to Old Savannah

Road (State Route 56) and then south into Burke County via State Route 50.

Between 1975 and 1980. Bobby Jones Expressway is scheduled to be extended

from Deans Bridge Road to New Savannah Road. Upon its completion, commu- ;

ters using Bobby Jones Expressway can travel to State Route 56 (Old Savannah

Road) via New Savannah Road in lieu of Lumpkin Road. '

Existing paved roads within Burke County are two-lane facilities. State

Routes 23, 50 and 80 are nearest the power plant site and, consequently, are

expected to be used by commuters traveling to and from work. Two by-pass
,

routes are proposed for Waynesboro but neither is programmed for construction

at the present time. Also, certain street widening projects and traffic engineering
..

improvements are proposed. These pmposed improvements would appear justi-
i

fled because of anticipated increases in traffic volumes.

Four unpaved roads provide access to the pmject. Three of these roads

have inadequate one-way bridges with capacities ofless than six tons. The

unpaved road having no bridge is now being improved to State Highway Depart-

ment standards. However, paving of this road is to be delayed until power plant

construction is substantially underway.
|

Commuters living in Jefferson County must travel through Waynesboro

enroute to the power plant site. Persons living in Jenkins and Screven Counties

as well as Savannah can travel to the project site via State Route 23.
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O Recommendations

Previous experience in the vicinity of other Georgia Power Company con-

struction sites emphasizes the fact that good access roads should be pmvided

to the project site before construction work begins. Such improvements should

be constructed to State Highway Department standards. Failure to provide good

access roads has resulted in large public expenditures for continuous maintenance

and repairs on unpaved roads. Therefore, the following recommendations are

made:

a. Traffic movements within Burke and Richmond Counties should be

studied to determine what existing facilities need improvements to accommodate

anticipated increased traffic volumes.

b. A minimum of two paved access routes should be provided between

State Route 23 and the power plant site. Recommended route locations are slown

in Figure 4. These routes should be constructed to State Highway Department

standards including final paving. Initially, one road will be adequate to serve the

project site. However, both roads should be completed prior to the time con-

struction employment reaches its peak in 1977,

c. Street widening and traffic engineering improvements recommended in

the 1970 Waynesboro Transportation Study should be carried out.

d. At least one of the proposed by-pass routes around Waynesboro should

be constructed.
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Chapter VI |

|

COMMUNITY FACILITIES |

This portion of the impact study is concerned with evaluation and j

development of community facilities. The purpose of this chapter is to provide

a basi- developing policies for the improvement of public services and facili-
i

ties. E:uming community facilities are analyzed and evaluated in light of antici-
.

|

pated future growth patterns.

Educational Facilities

This sem of the report addresses the estimated number of additional

students expected to attend schools within the Burke County areas as a result of I

the Vogtle Nuclear Plant construction project.

Figure 5 shows the location of existing educational facilities in Waynes-

boro. Additional y ic education facilities are located at Sardis and Girard.

Estimated Additional Students '

The influx of new students into the Burke County area will generally [

correspond with the influx of workers to the nuclear power plant. An examination

of the projected employment figures (Table 10) shows a steady increase from 1971

to 1977. Peak employment levels will be maintained for approximately four years.

Thereafter, there will be a rapid decrease in the workforce until 1981, when the

operating level of employment is reached. The influx of students into Burke County

will follow a similar pattern, with a peak of approximately 200 students being

reached in 1977.
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O
Existing Facilities

The Burke County Board of Education operates all public schools in the

Burke County area. These schools are: Waynesboro Elementary School; Blakeney

Elementary School; Blakeney Junior High Schoci; Waynesboro High School: Cousins

Elementary School; Gough Elementary School; Guard Elementary School: Palmer

Elementary School; S. R. Dinkins Elementary School; and S.G. A. High School.

The public school system has a total enrollment of approximately 4,500 students.

Currently 82 percent of the students are Negroes. This relatively high percentage

is attributed to the transfer of white students to Edmund Burke Academy in Waynes-

boro, and to a general decline in white population throughout the county.

Edmund Burke Academy is a racially unrestricted, private facility having

an estimated enrollment of about 628 students. At present, it is not accredited by

the State. Annual tuition is $450. 00 for the first child, $350.00 for the second.

and $250.00 for each remaining child in the family. A rate increase is scheduled

for the next school year. Substantial improvements both in its program and its

physical plant are needed.

Table 17 identifies each school, the grades taught, and its estimated capa-

city.

Evaluations

Table 17 compares the existing capacity of school facilities wi)hin Burke

County to the projected influx of new students. Most of the additional new students

can be absorbed by the schools in the Waynesboro area. If this occurs. no major

O
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Table 17 !

O
School Capacity Data: Burke County

|
'1971-1972

Present Estimated Estimated Space for
School Grades Attendance Capacity Accommodating Stu-

dent Influx !

, aynesboro Area Schools IW
Waynesboro Elem. 1-3 690 898 208
Blakeney Elem. 4-6 625 1,250 625 |
Blakeney Jr. High 7-9 695 1,085 390 {Waynesboro High 10-12 625 440 0 i

3 Edmund Burke Academy 1-12 628 * * |

Other Schools in County
Cousins Elem. 1-6 S20 350 30
Gough Elem. 1-7 295 400 105
Girard Elem. 1-8 311 300 0
Palmer Elem. 1-8 232 225 0
S.R. Dinkins Elem. 1-8 286 400 114
S.G. A. Illgh School 7-12 365 525 160

Total 5,072 5,873 1,632

1
Private School

*Information not available

Source: Georgia Education Department, Statistics of Research Division and
C. P. 612 Interviews, Winter 1972.

O
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O problems are anticipated. Proper planning and efficient use of existing class-

room space will minimize any difficulties experienced.

Recommendations

The current educational pmblem areas of Burke County and Waynesbom

will have a significant impact upon the selection of residences by in-migrating

workers. Burke County should encourage workers to live near Waynesboro as

schools in this area can most easily accommodate new students. Any over-

crowding of a facility can be remedied by using portable classrooms.

Burke County should improve the quality of its school system by:

increasing teacher salaries; reducing student / teacher ratios; improving programs;

and rehabilitating older facilities. With improvements such as these, the public

schools should attract white students back into the system and thus reduce the

non-white / white ratio of enrollment.

Parks and Recreation

The pmvision of recreation pmgrams and facilities in Burke County

is the responsibility of the Waynesboro-Burke County Recreation Commission,

with a Director of Recreation appointed to administer the program. This program

is funded jointly by the City and County, with the City of Waynesboro providing the
,

bulk of the $32,000 annual budget. ,

,

Existing Facilities

Figure 6 shows the location of existing recreational facilities in Burke

County. Recreation Commission and city-owned recreation sites include the
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PARKS: WAY N E S B O R O , G A.
1. Liberty Street Park NO SCALE
2. Sixth Street Park g

3. Jones Lake

4. Exchange Club Park
Figure G
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Liberty Street Park (2 acres) and the Sixth Street Park (1. 5 acres). Liberty Street
,

Park is an attractive area south of U.S. 25 with some playground equipment and the
;

only paved, lighted tennis court available in Burke County. The Recreation Com- ;

mission is now developing a new recreation facility on a G. 8 acre tract owned by i

!

the Waynesboro Housing Authority. It is located north of East Eighth Street and '

west of Davis Road and includes lighted, multiple-use, hard surface courts,

i
swimming pool, community center, playground facilities for young children, a ;

lighted softball-little league field, full-sized football field, a sandlot baseball

field, and off-street parking facilities.
;

Other recreation facilities operated by the Recreation Commission

include the Exchange Club Park, the National Guard Armory, and a 15-acre site

owned by Mr. Henry Hopkins. The Exchange Club Park has two lighted ballfields
i

on a 3 acre site plus portable bleachers. Most of the existing little league and
]
'

men's softballleague programs are played on this field. Lighting is for football

and is improperly located for baseball and softball programs. The Georgia National |
|

Guard Armory has a gym facility available for recreation league basketball games. )
|

The 15 acre site owned by Mr. Hopkins is used for summer day-camp, outdoor '

basketball, and baseball programs. Because this site is owned privately, it must

be considered as only a temporary facility.

Other recreational facilities include a swimming pool on Jones Road,

a nine-hole golf course and country club, one 412 seat indoor theater, and a 300

car drive-in theater.
I

O !
;
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|
,

O ;
Evaluation !

Presently, the Recreation Commission owns or controls approximately

28.3 acres of recreation areas, which meet the demands of the present population. i
|

The programs appear to serve the community adequately, but may need some modi-

fication in the future.

Recommendations

The immediate impact of the Vogtle Nuclear Plant on the recreation

program in the Waynesboro area will not be significant. With an eye to the future,

the Recreation Commission should begin updating existing programs and modernizing
,

facilities. Emphasis should be placed on improvement of recreational programs.
,

t

Additional recreational sites and facilities should then be obtained, with the eventual

establishment of a county-wide recreational program. Consideration should be

given to the use of portable equipment to meet temporary recreational needs in

selected areas.
;

Public Utilities

Public utilities include electrical power distrilution, natural gas distri- j

bution, public water supply and distribution, and the collection and disposal of sewage

effluents. With proper planning, the extension of these services can become a useful
|

tool in the control of development in the immediate vicinity of Waynesboro.
1

Figures 7 and 8 show the location of the water and sewer plants in

Waynesboro and give an indication of primary service lines in the immediate area.

Existing Facilities

O Eiectric gower is distributed in warnesboro by the privately owned and
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i

O
operated Georgia Power Company. It serves the city with four 46-KV and two ;

i

|

115-KV transmission lines. The primary substation transformer bank is rated |

at 20,000 KVA and has a recorded peak demand of 6,000 KVA.

Natural gas lines are located throughout the area and appear capable

of meeting any needs generated by new residents moving into the region. However, |

natural gas is not available for new industrial users requiring large quantities.
|

|
Liquifled petroleum, commonly called propane, serves household and commercial

users not located on natural gas lines and those requiring standby capacity. Pro-

pane gas distributors serving the region should be able to meet all demands by new

residents in the area. |

The Waynesboro water supply is obtained from Brier Creek, located |

O l
3. 8 miles northeast of town and having a recorded minimum flow of 70 million j

gallons per day. The water filtration and treatment plant has recently been updated

to an operating capacity of 2 million gallons per day. The present average consump-

tion in Waynesboro is 700,000 gallons per day. Ninety-five percent of all buildings

in Waynesboro are served by the water system. The County has no water system.

Sewage disposal for the Waynesboro sanitary sewerage system is accom-

plished by an oxidation-filter-type disposal plant located in the southeast portion of

the city adjacent to McIntosh Creek. This facility can treat 1.25 million gallons of

sewage per day, but handles 1. 5 million gallons per day during wet weather. Because

of the high infiltration rate in certain older portions of the collection system, the

sewage treatment plant is by-passed and the effluent goes directly into McIntosh

O Creex. iggreximetely e0,erceet of the city e residente ere eerved by this eystem. '
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The County has no sewage system.

Evaluation

The new improvements at the Water Treatment Plant and the Sewage

Disposal Plant and the proposed relaying of certain lines will update them suf-

ficiently to meet all sewerage and water demands for the period of construction |
|

estimated for the nuclear power project. Electrical service in Waynesboro is 1

adequate for the construction period. 1

Recommendations
.

1

The city should continue its program of in1 proving facilities inside the

city limits to attract new residents. Careful planning will determine where and

when new facilities are needed. The extension of public utilities should be used as

a planning tool to attract new residents to areas that are ready to be developed,

while controlling development in fringe areas.

Police Protection

The construction of the Vogtle Nuclear Plant will create several law

enforcement problems for Burke County and Waynesboro. The large influx of

community workers, limited law enforcement personnel, and the physical location

of the plant present special problems that must be faced by law enforcement agencies

if adequate police protection is to be provided.

Existing Facilities |

The Waynesboro Police Department and the Burke County Sheriff's

Department are responsible for the protection of life and property, the prevention

and detection of crime, and general regulation of public conduct in Waynesboro and
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O :
Burke County. '

f

The Waynesboro Police Department is located in the rear of the City i

IIall structure. It includes several offices and locker facilities plus a jail facility
:

with a capacity adequate for ten prisoners. The facilities were constructed in
,

1908, and include sufficient space to expand to a capacity of 20 prisoners. A per-

sonnel strength of nine is maintained, including the Police Chief. Continuous 24-

i
hour patrol operations exist, utilizing four mobile patrol units, and one vehicle -

i

for the Chief's use. A base station radio proTrides unbroken communications with
,

the police cruisers. The local communications net monitors the Georgia State {
;

Patrol frequency. |

The Burke County Sheriff's Department is located on Liberty Street in '

;

O '

Waynesboro, in a 36 year old building. The Department is responsible for police

protection in the county. They employ 5 officers, including the Sheriff and have 4

duty automobiles. A radio base station is operated from 12-16 hours per day, with f
a capability to monitor the net of supporting law enforcement agencies.

The Georgia State Patrol regularly patrols State Highways 25 and 80
i

and sporadically covers approximately 95% of all public roads in the county area.

Evaluation

On the basis of the police force standards recommended by the Georgia

Law Enforcement Advisory Board, Waynesboro and Burke County are presently

understaffed.

The area is served by three distinct law enforcement agencies--Burke

O coue 7 sherift negartme t. war essere relice nevertme=t. a a the oeerzia
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O State Patrol. Some cooperation exists between these bodies, but generally their

jurisdictions are restricted by municipal and county boundaries.

Recommendations

The impact of the Vogtle Nuclear Plant will generally be felt in in-

creased traffic on major roads in Burke County from commuting workers. The

Georgia State Patrol should be consulted on the feasibility of increasing patrols

on heavily used roads to deal with the expected increase of vehicular movement

due to the construction project. The Burke County Sheriff's Department should

consider the feasibility of directing traffic at key intersections during peak traffic

hours.

Methods of c3ordinating city, county, and state police forces to better

serve the anticipated increase should be evaluated by city and county officials

according to service needs and availability of funds.
!

Waynesboro and Burke County should use funds to first strengthen the

law enforcement programs and then to update physical facilities. More men,

better training, and new equipment are areas of concern that should be addressed I

early.

Fire Protection
,

Included under fire protection are the programs of fire fighting and

fire prevention. An effective prevention fire program is an essential service for

any developing area, in that it protects human life and property and reduces insu-

rance rates.

O
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O i
The Waynesboro Fire Department employs four full-time firemen,

;

!

including the Fire Chief, and has 18 volunteers that are available to respond and j

support the department during alarmn. Local firemen actively engage in the fol-

lowing activities during bi-monthly drills: fire hydrant testing and maintenance,

vehicle maintenance, and life saving first aid techniques. The Fire Department

operates from the public safety-city hall structure. Two fire engines, living |

quarters, and office facilities are located there. Currently, the Department is
i

limited to serving an area within a three-mile radius from the center of Waynes- |
|

boro. Under special circumstances, such as endangered human life, the depart- )
|

ment can go farther into the county. The American Insurance Association (AIA)

rating for Waynesboro is Class 6. |

!

O The county currently has no fire fighting equipment or facilities.

Limited protection is available from the State Forestry Depariment.

The existing facilities should be adequate to serve the needs of the

workers that locate within the three-mile radius of the city. However, if large

parks of mobile homes should develop outside of this area, some problems are

anticipated.

The updating of equipment and facilities should continue under the

program outlined in CSRA's Community Facilities Plan for Waynesboro. Special

emphasis should be placed on the development of a fire prevention program centering

on building codes and fire preventien standards for all buildings.

In the future, with increased development in rural areas, serious con-

O eraeratie ehe ia de sivee 6 the ce==tr to tire pretectie rer ineee re iae=te.7

This could be in the form of a contract with the city, or development of the county's
A 63
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O own facilities.

Public Health

Health facilities include preventive medicine programs, hospitals,

and other medically related functions. Figure 9 shows the location of these

facilities.

Burke County Hospital, located in Waynesboro on an eight-acre site,

is a public hospital with accommodations for 52 bed patients. In addition to

general hospital facilities, special equipment available includes x-ray, electro-

canliogram, dlathermy equipment, metabolic testing equipment, a laboratory,

and a chapel. The staff includes five physicians, including a surgeon, three

dentists, and seven registered nurses. Nine physicians and two dentists main-

tain practices in the Waynesboro area.

The Burke County Health Department is staffed by two registered

nurses, six part-time doctors, a secretary, and a sanitarian. It is located in a

one-story building directly behind the County Hospital. The department holds

maternal, well-baby, child health, family planning, dental, immunization, and

T. B. clinics.

The city-county now has in operation a county-wide ambulance program,

consisting of two ambulances that serve the entire county on a 24-hour call basis.

The Burke County Hospital and the Burke County Health Department

have modern facilities and up-to-date programs which serve the needs of the area

residents. The excellent medical facilities in the Augusta area preclude the need

O
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l

for extensive development of hospital and health services in the immediate vicinity

of Waynesboro.

The recommendations by CSRA in its Community Facilities Plan for

Waynesboro should be followed. In addition, some arrangement should be made for the

treatment of emergency cases that may arise at the construction site, and a disaster

plan for large scale accidents should be formulated. j

l
The regulation of mobile home developments should be closely exercised i

to assure strict adherence to high standards of environmental sanitation. This en-

|
forcement is the responsibility of the Coimty Sanitarian, a position that will require

,

!

much effort to stay in step with the development that is expected in the future.

Library Facilities

O The Burke County Library will find that the influx of the new families
!

associated with the construction of the nuclear power plant will create new demands

on the present facility and programs.

Figure 9 shows the location of the Library in Burke County.
!

The Burke County Library is housed in an attractive, air-conditioned |

building located in Waynesboro on West Fourth Street, behind the Burke County

Ho spital. It contains approximately 10,000 volumes on 2,100 lineal feet of shelving

in 3,603 square feet of floor space. The service area of the Library has an esti-

mated population of 20,000. Parking space is limited at the Library. Use of the

Library facilities has been increasing rapidly in recent years, primarily because

of an increased awareness by the public.

O
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Table 18 presents the suggested guidelines for minimum library space

requirements of the American Library Association. According to these standards

the Burke County Library in inadequate.

Generally, the suggestions made in the 1970 CSRA Community Facilities

Plan for Waynesboro should be implemented. In addition, some thought should be

given to subscribing to various trade journals that may be of particular interest to

the incoming workforce.

1

l

I
1

;

i

O :

1
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Table 18

Guidelines for Minimum Library Space Requirements

Burke County Library 1970

Waynesboro, Georgia

Shelving Space
Size of Linear Feet Staff Total Floor

Served Book Collection of Shelving Reader Space Work Space Space

(1970) 20,000 vol 2,500 linear Min.1,200 sq. 1,000 sq. ft. 7,000 sq. ft. or
plus 2 bks. per ft. Add 1 ft. ft. for 40 seats Add 150 0. 7 sq. ft. per

20,000 Pop. Capita for of shelving Add 4 seats per sq. ft. for Capita, which-
ever is greater

excluding pop. over for every 8 bks. M over 10,000 each full
Midville 10,000 over 20,000 time staff
Area member

over 7
Requirement 20,000 vol. 2,500 lin. ft. 2,160 squ. ft. 1,000 sq. ft. 12,700 sq. ft.
Existing 10,000 vol. 2,100 lin. ft. 840 sq. ft. 210 sq. ft. 3,603 sq. ft.

Deilcit 10,000 vol. 400 lin. ft. 1,320 sq. ft. 790 sq. ft. 9,097 sq. ft.

Source: American Library Association

>
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O Chapter VII

ECONOMY

The construction of the Vogtle Nuclear Power Plant in Burke

County will have a positive effect on economic development in the five-county

study area, particularly in Burke and Richmond Counties. The results of

in-depth analysis and observation indicate that Richmond County will receive

the majority of the short-term economic benefits during the eight-year con-

struction period of the project. Burke County, however, will receive most of

the long-term benefits, since the power plant is located in that county.

Plant Construction

Two potential areas for economic impact are associated with the

construction of the plant: first, the use of locally supplied and available con-

struction materials; and second, the employment of local labor resources.

The impact of the real income derived from the payroll of the construction

workforce and plant operating personnel will be discussed in a separate section.

Construction Materials

Analysis of other Georgia Power Company construction projects

indicates that construction contractors procure little of their construction

materials locally. Contractors acquire materials at competitive prices; for

instance, lumber probably will be acquired from sources on the west coast of

the United States and cement from southwest Georgia.

m
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(D acorgia Power company has furnished an estimate of the types and

amounts of construction materials required (Table 10). It is doubtful that local

businesses will be able to supply this construction project with volume deliveries

at competitive prices. However, miscellaneous building materials and supplies

currently available at commercial outlets will be purchased locally. Such pur-

chases will not overtax existing commercial activities and do not justify expan-

sion of existing commercial activities, or creation of new activities in the near

future.

The potential for economic development of the area's natural resources

was studied in detail. Construction of the Vogtle Nuclear Plant will have no sig-

nificant impact on these resources. Indications are that the demand for con-

struction materials will not significantly encourage development of the natural

resources of the study area. The potential for development of many of the

resources (especially timber and kaolin) exists, but the power plant construction

project is expected to have no direct impact upon them. Aggregate (sand and gravel)

exists in sufficient quantities and qualities for construction purposes. Whether or

not these resources are utilized will be determined solely by the project contractors.

Plant Operation

The operation of the Vogtle Nuclear Plant will neither consume nor

produce any materials that will substantially affect economic development of the

counties in the study area. Materials consumed or pmduced have unique charac-

teristics that require procurement, handling and disposal techniques not associated

A 70
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Table 19

Major Materials Required for Construction
of Two Reactor Units *

Concrete 230,000 cubic yards

Aggregate 1.5 tons / cubic yard of concrete

Steel, reinforcing 25,000 tons

Steel, structural 8,000 tons

Piping, small ( 2. 5" dia. ) 230,000 linear feet

Piping, large 200,000 linear feet

Lumber and plyboard (unable to give estimate since not a
a major part of materials used in

^) construction--used primarily in
-

formwork)

* Estimates are furnished by Georgia Power based on experiences in previous

projects.

O
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O with any existing or potential economic activity within the area.

Diesel fuel will be required for the operation of the combustion

turbines when peak load demands are made on the plant. No econcmic impact

is anticipated from utilization of diesel fuels, since the fuel will be obtained

from pipeline terminals in Augusta. Georgia Power Company is considering

barging fuel from Savannah after 1975. Barge slip facilities at the power

plant site are expected to be completed sometime in 1975, in ti:ne for arrival

of the first reactor unit by water transportation.

The Vogtle Power Plant will utilize pressurized, light-water

reactors. Nuclear fuel is required for operation of the reactors. Since the

manufacture of radioactive materials is controlled by the Atomic Energy Com-

mission, the materials required w'11 come from sources outside of the study

area. Residual fuels from the fission process have some potential for economic

development. However, the reclaiming facilities (Allied-Gulf) at Barnwell,

South Carolina, developed in conjunction with the Savannah River Atomic Energy

Plant, will provide this function for the Vogtle Nuclear Plant.

Discussions with Georgia Power Company officials indicate that

some quantities of chemicals for the operation of waste treatment facilities

will be needed. It is doubtful that these chemicals will be obtained locally.

Increased Payroll Impact

The payroll of the construction workforce and the permanent power

plant operating personnel will increase the amount of personal income circulated

O in the eceeemies of the etudy area.

1
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Figure 10
i

Breakdown of Payroll Distribution Patterns

!
i

Less than 23% of the '

payroll is taken to other
counties of the region
(primarily Burke Co.)

I

|
,

i

!

!

O '

W -.

I

|

I
!

|

|

74% of the payroll is taken to 3% of the payroll is taken to
Augusta-Richmond County Savannah, Georgia, and other
area * places outside the study area.

:

* Table 13 indicates that about 70% of the construction workers and 80% of the pro-
fessionals will reside in Richmond County.

O
!
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Estimates of the annual income during the construction phase are

given in Table 20. The annual income of the approximately 100 permanent

operating personnel is estimated at $1,000,000. (This figure is based on an

average salary of $10,000 per year for Georgia Power personnel.)

Not all of the projected income will be spent in the counties of the

study area. Table 20 gives a breakdown of the total expected income based on {

anticipated spending and residential patterns. About three-fourths of the total

payroll is expected to be spent in Richmond County. There are several reasons
I

ifor this conclusion. As discussed in Chapter II, Population, most of the con- '

struction and operating workforce is expected to reside in the Richmond County

This factor, coupled with the fact that almost all of the developed retailarea.

O
shopping centers are located in Richmond County, will significantly influence

i

spending patterns. Central Savannah River Area Planning and Development |

Commission statistics indicate that local businesses and shopping areas of the |

rural tomis in the remainder of the study area are utilized generally for minor

day-to-day needs (minor auto repairs, gasoline, and other spur-of-the-moment

purchases).

Because of the variety and quality of the goods and services avail- f
I

able in Richmond County, and the lack of a sufficient population and market in

the smaller towns of the surrounding counties, Inost of the payroll monies will

be spent in the Richmond County-Augusta area. Expenditures in Burke County {

are estimated as being insufficient for the stimulation of expansion of the
'O
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Tab' e 20
Projected Annual Wages for Vogtle Plant During Construction Phase ***

Annual Wage Annual Wage
% of Total Based on Minimum Based on Georgia i

Number Workforce Wages * Power's Estimate **

Carpenters 504 13.3 6,620,000 i

'

Ironworkers 288 7. 4 4,155,000

Pipefitters 720 19.I 10,230,000

Millwrights 96 2. 5 1,326,000

Electricians 420 11.1 5,140,000

Boilermakers 06 2. 5 1,458,000
'

Painters 120 3. 2 1,292,000

Operating Engineers 264 7 3,820,000

Laborers 612 16.1 3,695,000,

'
Brickmasons 96 2. 5 1,218,000

Cement Masons 96 2. 5 1,038,000 ' >

i Sheet Metal Werkers 96 2. 5 --

Asbestos Workers 96 2. 5 1,278,000

Teamsters 96 2. 5 ---

Georgia Power Personnel 200 5. 3 (2,000,000)** 60,000,000

2,000,000

Total 3,800 100.0% 43,270,000 62,000,000

* Minimum wages based on a 40-hour work. week given in Table 5.
** Based on $8/ hour average per worker estimated by Georgia Power. Also give an estimate of an average

$10,000/ year for the 200 Georgia Power personnel involved.i

*** Estimates are for peak employment periods. Estimates for each year during construction phase can be
computed utilizing employment levels given in Table 6, along with percentage ratios given on this page
to calculate the corresponding portion of yearly wages.

:'
,
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O
existing commercial facilities, or the construction of any new c.nes.

Appendix V illustrates the affects that increased spending by new

employment inight have in an area. These figures provide an indication of the

relative impact an increased payroll might have on economic activity.
.

Revenues

Under current Georgia State laws, the potential revenues projected
,

!
for Burke County as a direct result of the Vogtle Power Plant are the single |

|

most significant impact that the power plant will create.

Analysis of real property tax revenues received by other Georgia

counties having major power plant construction projects has been made. The

following applies:

a. The Tax Division of the State Revenue Department annually

establishes the market value of utility properties within the State. This value

is determined by two primary considerations: income derived by the utility .

1
i

company, and investment by the utility company in the particular installation. '

b. Having assessed the property at its current market value, the

State Revenue Department provides these data to the resident county. The

utility property is taxed in accordance with the current rate of that county.

c. A county in which a nuclear power plant is currently under con-

struction has experienced a twenty-one-fold increase in tax revenues received

from the Georgia Power Company during the first three years of construction.

Property taxes paid suggest revenues of approximately one percent of the total

property value (See Table 21).
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d. A fossil-fuel power plant currently under construction in another

county has provided a similar increase in property tax revenues (See Table 22).

e. Georgia Power Company paid $27,094 ad valorem taxes to

|Burke County in 1971.

Table 23 shows projected Georgia Power Company investment in the

Vogtle Power Plant. These data suggest the conclusion that revenues accruing i

to Burke County will significantly overshadow the current revenues ($590,000)

received from the total county tax digest.

Reference has been made to prudence in planning, decisions, and

judgment. Debts should be controlled with extreme care, if they must be in-

curred. The best possible objective planning should be secured and reviewed

with great care to assure that the interests of all citizens is considered. Goals

and objectives to meet these criteria should be defir.ed, exposed to public review

and debate, and acted upon when decisions of public officials have been made.

The long-term economic future of Burke County may well hinge upon these con-

siderations. |
!

A combination of forces arise; first, the relatively slight adverse |

impact on Burke County caused by the Vogtle Plant construction project, and

second, the receip by Burke County of significant financial resources from the

construction project. Evolving from these forces should be a major effort to

invest in quality development programs. It logically follows that tax rates within

the county could be reduced--lower tax rates with quality facilities are a great

O ,
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O" Table 21 j

Tax Revenue Experience - Appling County

Construction Georgia Power Company Property Taxes
Year Assessed Value Paid

Year Prior to |
'

Construction Unknown $ 19,800

First Year Unknown 20.G50 i

Second Year $ 4,000,000 40,.800

Third Year 21,000,000 215.100 ,

Fourth Year 43,000,000 437,500

!

Source: Georgia Power Company and State Revenue Department.
]

O
Table 22

l

Tax Ilevenue Experience - Bartow County

Construction Georgia Power Company
Year Assessed Value

Year Prior to

Construction $ 51,400

First Year 69,700

|
Second Year 74,450

:

Third Year 355,300

i
Fourth Year 970,140 !

|

!

Source: Georgia Power Company |

O
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Table 23

Projected Georgia Power Company Investment - Vogtle Power Plant

Combustion Reactor Reactor Reactor Reactor Annual Cumulative
Turbines Unit #1 Unit #2 Unit #3 Unit #4 Investment Investment

Year (SMillions) ($ Millions) ($ Millions) ($ Millions) ($ Millions) ($ Millions) ($ Millions)

First $ 0.1 $ 1. 9 $ --- S --- $ --- $ 2. 0 $ 2. 0

Second 27.9 7. 6 --- --- --- 35.5 37.5

Third 5. 0 7. 0 3.2 --- --- 15.2 52.7

Fourth -- 42.O G.4 3. 5 --- 51.9 104.6

Finh -- 55.7 41.5 7. 0 3. 4 107.0 212.2

Sixth -- 151.0 54.5 45.5 6. 8 257.8 470.O

Seventh -- 01.2 144.0 59.5 44.2 308.9 778.9

13. G 57.G 157.5 57.8 280.5 1.065.4Eighth --

Ninth -- --- 12.8 63.0 153.0 228.8 1,294.2 L

I Tenth -- --- -- 14.O G1. 2 75.2 1,369.4

i Eleventh -- -- --- --- 13. 6 13. G 1,383.O

!
-- --- --- --- --- --- 1,383.OTwelfth

Totals $33.0 $340.0 $320.0 $350.0 $340.0 $1.383.0 $1,383.O

>
i Source: Georgin Power Company' g
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magnet for attracting industrial, commercial, cultural and social investment. -

The significance of this revenue impact should not be overlooked.

Few counties will have the opportunity to move from a rural environment to a

more desirable and stable economy while maintaining a sound financial posture. !

|

With the " Miracle Mile" industrial district in southern Richmond j

I

County near capacity, further industrial activity into Burke County appears to

be imminent. The fact that the industrial park in Waynesboro is considered
i

to be one of the best in the region should also make Burke County more attrac- (
;

tive for early development. Industrial trends for Burke County indicate recent ;
!

increases in industrial activity (See Table 24). Some categories of industrial
,

activity have experienced greater increases than others. The increased revenue

O t

is not expected to have any signtilcant affect upon these trends. However, Burke
;

County and Waynesboro's potential for industrial development has been made

more attractive with the expected increase in tax revenues.

The increased tax digest and relatively low bonded indebtedness will

create a significant potential for economic development of both Waynesboro and

Burke County (See Appendix IV)

i

i
j

O
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Table 24

I
Industrial Trends * in Burke County ;

i

!

Number of e

Firms Engaged !
!

!

L

-- |24
i
,

20 --

* i

|16 --

22 --

'\,,
,.

8 -- N -- --- . -

p ',
,

.

.. . h' *.*.* _-..c . - - .
4 ..

-

O !-

. . . .

. ,. . . . . . .

1950 1953 1956 1959 1962 1965 1968 1971
;

,

;

Agriculture related*

Wood using- - **

Apparel and garment-

Metal fabrication (specialty items)...

* Based on the number of firms given in the Directory of Manufacturers Published
by Department ofIndustry and Trade.

O
;
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O lJ Chapter VIII !
|
|

CONCLUSIONS
i

This analysis of the impact of Vogtle Nuclear Plant on the five-

county study area has identiiled no significant problem areas that cannot be

solved by local governmental agencies.
;

Labor resources within the region are adequate to provide the

majority of the required workforce for the construction project. Current un-

employment should be significantly cased by the creation of new construction

jobs.

Although some in-migration of workers has been projected, their i

numbers are not so significant as to prompt extensive construction or develop-

ment activities solely in support of VNP. The majority of the in-migrating

workforce will be accommodated by existing facilities in Richmond County, as

Burke County's housing resources are extremely limited. Construction programs

initiated by private entrepreneurs to provide housing accommodations nearer the

construction site than Richmond County will be hazardous.

Population in the study area, less Richmond County, has been de-

clining steadily for the past thirty years. A curtailment in the population decline

can be anticipated as a result of the construction project. Assuming that economic

opportunities remain constant throughout the construction period, the current

decline in population will be renewed after construction has been completed.

The renewed rate of decline in population will probably continue for another decade.
OI
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O The most urgent problem facing the study area, and particularly

Burke County, is the construction and maintenance of a road system that will
;

support the greatly increased vehicular traffic anticipated in the near future.

As discussed in Chapter V, high standards must be attained and maintained
t

throughout the construction period. This action will reduce the cost of road

repairs during this period. ;

The most significant beneficial impact projected for Burke County

is the greatly increased property tax revenues anticipated from the Georgia t

Power Company. It is from these revenues that a new, aggressive and future-

looking county might develop. Burke County is an open, clean, generally un-

obstructed geographical area. Its location suggests an early beneficial impact

O from the expanding industrial development to the south of Augusta.

Currently, no landuse controls exist in the unincorporated areas

of Burke County. There has been little historic reason for establishment of

landuse controls. This situation will be radically changed as economic develop-

ment from Augusta moves south. Economic development, if controlled, will

'provide major benefits to the citizens of Burke County, as well as to those of

neighboring counties.

Community facilities within the study area have existing deficiencies |
!

discussed in studies by the Central Savannah River Area Planning and Develop- |

ment Commission (CSRA). These deficiencies relate to current conditions and

should be corrected at the earliest possible date.

O
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O The school situation in both Burke and Richmond Counties is in

some turmoil as a result of the February 16, 1970, ultimatum for integration

by the nation's highest court. Currently, the white-non-white student ratio in

Burke County public school system is estimated at 18 to 82. Popular attitudes

point toward exp&nding the private school system.

The solution to the problem of school integration is to be found in

improving the quality of education provided by the public school system, com-

bined with an effort to increase the white population of the county. These

'

actions are well within the realm of possibility for Burke County. The County

has developed a five-year plan for revitalizing its public school system, and

all indications are that revenues for this plan will be forthcoming.

Early action should be initiated by Burke County officials to develop

and approve effective plans for its future development. The efforts of the CSRA |
l
'

have already been directed toward this goal. It is the responsibility of city and

county officials to take the initiative in attaining approved goals. Roads,
.

i
1

recreation, school improvement, expanded community facilities, controlled use

of land, and community attitudes are all potential programs of action.

There is no substitute for good planning. Means to implement such

planning should be placed high on the community and county priority lists. Sub-

division controls should be established, zoning ordinances and mobile home or-

dinances should be passed, building and housing codes should be published and

enforced, master plans should be developed and adhered to, and land use plans

should be prepared and approved.
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O
It is recognized that many of the measures needed to control and i

guide future development can be put into effect only by the local governments.

Ilowever, the state government can give technical assistance and pass proper
i

enabling laws. '

The wise application of the anticipated increased tax revenues can

serve to make Burke County a model of progress to its citizens and to the

State of Georgia.
,

Besides initiating effective planning programs, Burke County should

undertake immediately certain actions if it desires to attract resident population
7

from the Vogtle Nuclear Plant construction project. These actions include:
!

a. Aggressively implement the existing highway improvement pro-

O
'

gram; ;

b. Implement an effective mobile home ordinance to provide the

amenities of a reasonable life for transient citizens;
,

c. Continue efforts to improve the quality of education provided by

public schools so as to entice its white citizens back to these institutions;

d. Deny any tendency to reduce public funds currently available or

projected for public school improvement programs:

e. Selectively invest available revenues in improving first the !

quality and then the quantity of community services and facilities; and

f. Arrange with Georgin Power Company to conduct discussions

with civic organizations and other public groups on the impact and construction

progress of the Vogtle Nuclear Plant. Topics should include the impact on the

A 85
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. i

I

' environment and local economy, and other current and topical subject matter j

relative to the power plant construction and operation. |
<

n

!

i
d

4

'

O

.

1

i
!

l
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APPENDIX I

RATIO METIIOD OF POPULATION PROJECTION i

!
;

The ratio method of population projection was used in this study. !
!

It considered the population of the five-county area as being directly related
i

to the population of the United States as a whole. Ratios were established - i

!
!showing the proportional share represented by the five-county area as a per-
!

cent of total U.S. population in 1900 and 1970 (using figures derived from the .|

U.S. censuses of those years). An assumption was made that the five-county

area would continue to receive its share of the U.S. population in an averaged
i

amount of the 1960 to 1970 period. i

i

Population projections for the United States have been prepared by
;

the Census Bureau, taking into account varying assumptions as to future fer- ,

I
t

tility and mortality rates. Current public attitudes regarding family size i

'

prompted use of the lowest of the four series of Census projections as being
i

'most appropriate. A series of yearly ratios was calculated for the five-county

area which corresponded to the projections of the Nation's population. For

each year, the projected United States population was multiplied by the corres-

ponding ratio representing the five-county area's share. The result was the

projected five-county area population.
;

Specifically, the procedure began with the calculation of the ratio

of the population in the five-county area to the population of the United States

.O
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O
in 1960 (.0010943 per cent) and in 1970 (.00106G8 per cent), using the figures

in the U. S. Census of Population. The difference was then obtained between

the 1960 and 1970 ratios ( . 0000275 per cent), representing the 10 year change
.

'

in the five-county area's share of the nation's population. The 10-year dif-

ference was divided by 10 to obtain the annual increase or decrease for the

study area. Assuming that the study area's share would change by this same

amount each year, the annual increments were applied to the 1970 ratio to

provide a 1971 ratio. The process was repeated for each year up through the

final year projected. Thus a series of ratios was obtained representing the

relationship between the future population in the five-county area and the nation

for each year under consideration. For each year the national projection of

the Census Bureau for that year was multiplied by the corresponding ratio to

give the five-county projection for that year.

O
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O- Population Projection Methodology
,

STEP 1: 1960 target population - 1960 target ratio
1960 U. S. Population

1970 target population = 1970 target ratio
1970 U. S. population ;

STEP 2: 1960 target ratio less 1970 target ratio .10 year ratio increment

STEP & 10 year ratio increment = average annual ratio increment
10

STEP 4: 1970 target ratio average annual ratio increment = 1971 target ratio

STEP 5: 1971 target ratio x U.S. population pmjection for 1971 = 1971 target
population

STEP 6: 1971 target ratio average annual ratio increment = 1972 target ratio

STEP 7: 1972 target ratio x 1972 U.S. population pmjection = 1972 target
population

Repeat STEPS 6 and 7 using subsequent year data for duration of projection
i

Ratios Applied In Population Projection

County / Community 1960 Ratio 1970 Ratio

Burke County .0001139 .0000890

Jefferson County .0000966 .0000837

Jenkins County .0000509 .0000406
|

Richmond County .0007505 .0007921

Screven County .0000826 .0000613

Five-County Area .0010943 .0010668

Waynesboro .0000295 .0000269

Augusta .0003313 .0002919
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@
U. S. Population Projection *

(000's)

1972 - 208,799 1978 - 221,077

1973 - 210,733 1373 - 223,270
|

1974 - 212,733 1980 - 225.510 ,

l
I

1975 - 214, 735 1981 - 225,510

1976 - 210, 805

|
1977 - 218,919

|

1

* Series E Projection, Dureau of Census |
I

. @

.

@

'
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APPEhTIX II

NEW RESIDENT WORKFORCE
COMPUTATION METHODOLOGY

Step 1
Projected year-end employment level

- 200 Georgia Power Company professional employees *
Projected construction worker strength

Step 2
Projected construction worker strength

x 83 percent (Chapter II)
Construction workers available from five-county area
plus Aiken County, South Carolina

Step 3
Total year end employment

- Construction workers locally available and 200 Georgia
Power Company professional employees
Construction workers obtained from distant population centers

O Step 4
Construction workers from distant population centers

x 40 percent *-
Number construction workers expected to commute to work

Step 5
Construction workers from distant population centers

- Commuters
New resident construction workers

Step G
New resident construction workers

x 70 percent *
New resident mobile home occupants

Step 7
New resident construction workers

- New resident mobile home occupants
New resident construction workers that will rent or buy homes

* Source: Georgia Power Company
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APPENDIX III

FEDERAL HOUSING ADMINISTRATION
STANDARDS FOR MOBILE IIOMES

Water Supply

The standard for adequate water supply is 150 gallons per day

per mobile home. All wells and water lines must be constructed so as to

preclude any underground or surface contamination. Treatment of a private

water supply must adhere lo the laws and regulations of the state.

Sewerage

Recommended standards require a public sewage system or one
!

designed for a minimum flow of 150 gallons per day per mobile home lot. |

If the sewer lines are not connected to a public sewer, all proposed sewage

disposal facilities must be approved by health authorities prior to construc-

tion. Emergency sanitary facilities should be a part of every mobile home
I

park development. The Mobile Homes Manufacturers Association (MIIMA)

recommends that one emergency flush toilet and one lavatory for each 100

mobile home lots be accessible to all mobile homes.

Refuse Pick-Up

Garbage and other refuse should be collected at least twice weekly.

The MHMA recommends the storage of all refur,e in flytight, watertight,

rodent-proof containers located not more than 150 feet from any mobile home

lot.

Laundry Facilities I(q)
The FHA recommends that laundry facilities be located in centralized
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O common facilities, if possible. In order to adequately serve residents, the

F HA recommends outdoor drying yards of 2,500 square feet per 100 mobile

home units.

Storage Areas

Storage facilities should be constructed of suitable weather re-

sistant materials. The FHA recommends placing storage areas of at least

90 cubic feet per unit not more than 100 feet from each mobile home. :
|

Off-Street Parldng

FHA recommends at least one additional car space for each four

lots to provide for guest parldng, for two-car tenants, and for delivery and

service vehicles. Off-street parking spaces should be 9 feet wide and at

least 20 feet long.

Fire Prutection !

The MHMA recommends hydrants be located within 500 feet of
1

i

any mobile home. Hydrants should deliver at least 75 gallons of water per

minute at a pressure of at least 20 pounds per square inch.

Recreation Facilities

Both the FIIA and the MlfMA recommend that 8 percent of the gross

site area be devoted to recreational facilities. The equipment should be appro-

priate for the intended use and location. Recreation areas may include indoor

facilities, swimming pools, hobby and repair shops, and service buildings.

Recreation areas should not be less than 5,000 square feet in area.

O
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O APPENDIX IV

BONDED INDEBTEDNESS FOR WAYNESBORO AND BURKE COUNTY
,

i

I

Year 1971 Waynesboro Burke County

Total Tax Digest $13,550,079 $46,990,000

Bonding Capacity at
7% of Digest 948,926 3,380,000

Bonded Indebtedness 156,000 00

Reserve Bonding Capacity 792,92G 3,380,000

Debts Outstanding for Waynesboro (Estimates)

Amount No. of Issues Date of Maturity
i

General Obligation Bond $130,000 1 1977
,

Revenue Bonds
1) Water & Sewer 670,000 4 --

2) Gas 200,000 1 --

Debts Outstanding for Burke County - Waynesboro (Estimates)

Amount No. ofIssues Date of Maturity
Hospital Bond $125,000 1 1978

2/3 of the monthly payment is by Burke County

|

,

O
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APPENDIX IV

COMPARISON OF TAX REVENUES FROM MOBILE HOMES AND SINGLE-FAMILY HOUSES
Mobile Homes

County Total County Annual .
Fair Market Assessment Assessed Homestead Assessed Tax Property

Value of Mobile Home Rate V*e Exemption Value Rate /$1,000 Tax
Burke $6,000 40% q $2,400 $-2.000 $400 $20.25 $8.10

Jefferson $6,000 40% $2,400 $-2,000 $400 $22.75 $ 8. 90

Jenkins $6,000 40% $2,400 $-2,000 $400 $28.00 $11.20

Richmond $6,000 40% $2,400 $-2,000 $400 $39.75 $15.90

Screven $6,000 40% $2,400 $-2,000 $400 $24.75 $9.90

Single-Family Houses
Fair Market County Total County Annual

Value of Single- Assessment Assessed Homestead Assessed Tax Property

Family Home Rate Value Exemption Value Rate Tax

Burke $20,000 40% $8,000 $-2,000 $6,000 $20.25 $121.50

Jefferson $20,000 40% $8,000 $-2,000 $6,000 $22.25 $133.50

Jenkins $20,000 40% $8,000 $-2,000 $6,000 $28.00 $168.00

Richmond $20,000 40% $8,000 $-2,000 SG,000 $39.75 $238.00

Screven $20,000 40% $ 8,000 $-2,000 $6,000 $24.75 $148.50'

!

i
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APPENDIX V *

I

EMPLOYMENTIMPACT .

!

The Vogtle Nuclear Plant construction project is expected to

employ an average of 2,452 persons over an eight year period (See Table G).

A study conducted by the U. S. Chamber of Commerce, based on analysis

of ten communities, illustrates the impact of 100 new factory workers on
,

each community in the following manner:

100 New Factory Workers Means

290 more people added to the community,

112 more households,

O 51 mere scheei chiidren

$590,000 more personal income per year,
;

$270,000 more bank deposits, i

107 more passenger cars registered, )

'174 more factory workers employed,

)4 more retail establishments,

$300,000 more retail sales per year.

A similar study, conducted by the Missouri Division of Resources and Develop-

ment, estimated the development of a new manufacturing plant employing 150

male employees in basic industry as having the following impact:

Plant investment of $390,000,

Annual payroll of $539,000,

The creation of 1,200 secondary jobs.

The sale and service of 431 automobiles. ,

|

|
i
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1

O
Need for nine new school rooms.

Property subject to taxation with assessed value of $1,972, G8G.

Need for 48 additional professional men.

Rail freight revenues of $110,000 annually.

Food sales of $409,637 annually.

The results of the above studies are no warrant that specific economic

advantages will accrue to a community receiving new employment, but they

provide sufficient evidence to assure an expanded economic impact.

O 1

i

l

|

Source: Robert Kevin Brown, Real Estate Economics, (Boston: Houghton
Mifflin Co. ,1965), pp. 201-2.

i

O !
|
i
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APPENDIX B Project A-1396

A SURVEY OF THE NATURE AND EXTENT OF LAND USE IN THE VICINITY
OF THE ALVIN W. V0GTLE NUCLEAR POWER GENERATING PIANT

I

by

Ben E. James, Jr.

and

H. Wayne Hodges

I

O :

1

j

Conducted for the
Georgia Power Company

|

Industrial Development Division

ENGINEERING EXPERIMENT STATION
Georgia Institute of Technology

Atlanta, Georgia
(

May 1972
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Background

The Georgia Power Company, in order to fulfill the reporting requirements

of the United States Atomic Energy Commission, required information on the

nature and extent of land use within fifty miles of it.s Edwin I. Hatch nuclear

power generating facility near Baxley, Georgia, and its Alvin W. Vogtle nuclear

power generating facility near Augusta, Georgia.

The requirements included a description of land used for agriculture, in-

cluding crops, animals and animal products, and forest products. Also required

was information on land used for housing, recreation, industry, and transporta-

tion. It was specified that the area within five miles of each of the two

nuclear facilities should be described in greater detail than the more remote

portions of the fifty-mile study areas.

The Georgia Power Company, in January 1972, commissioned the Industrial

Development Division of the Engineering Experiment Station to make such a land-

O use study on their behalf.

l

i
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Approach
'

- In order to avoid unnecessary acquisition of primary data, a search was

made for pertinent published information on counties and communities within the

study areas. In general, it was found that adequate data were available for

the fifty-mile regions. However, since the five-mile regions were unique, it

was decided that primary data must be developed for these regions. This was

done by extensive field work and by the use of aerial photographs acquired

from the United States Department of Agriculture, Agricultural Stabilization

and Conservation Service.

In some cases, where no explicit infonnation was available, assumptions

based on experience of knowledgeable persons were made. Extensive assistance

was obtained from the various local offices of the University of Georgia Co-

operative Extension Service.

Presentation of specific conclusions was not planned for this study. It

was felt that the data could be presented in such a way that the conclusions

would be evident. Also, much of the information was to provide a reference

base for comparison with possible future changes; as such, no conclusions

were required.

Study Areas. The study areas cover all counties in which any portion is
,

I

within 50 miles of the two nuclear facilities. This approach added accuracy )
l

to the study in that data already collected on entire counties could be used |

I
rather than estimating various data as a function of partial county areas. j

This approach indicated study areas of 7,594,000 acres and 8,655,400 acres |
|

as opposed to an area of 5,026,600 acres exactly within a 100-mile-diameter

circle.

O
|
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Results i

The Plant Alvin W. Vogtle fifty-mile study area encompasses 25 counties.

Within this area, the following information was acquired:

Population and Housing. The Plant Alvin W. Vogtle study area has a popula-

tion of approximately 724,896 persons, 497. of whom are male and 517. female.

The age distribution profile of this population is noted on Table 1-V. Popula-
i

tion concentrations are noted on Map 1-V. This map indicates population con-

centrations of 1,000 or more as well as average population density of each

county within the area.

There are approximately 226,448 housing units within the area, generally

exhibiting the same geographic concentrations as the population. Over the en-
!

tire area, the value of the owner-occupied housing units is distributed as

follows: 127. of the housing units are valued at less than $5,000; 477. of the

units are valued between $5,000 and $15,000; 297. of the housing units are valued |O '

between $15,000 and $25,000; and 127. of the units are valued at greater than

$25,000. These value distributions and number of housing units for each county

in the study area are noted on Table 4-V. It is estimated that 18,210 acres

are devoted to urban housing and 140,484 acres to rural housing within the area.

Ag ri cul tu re . Generally, agriculture accounts for a large portion of the

economy of this area. However, as is true in most farming areas, the actual

number of farms is decreasing and the average farm size is increasing. i

!

Within a 50-mile radius of the Alvin W. Vogtle plant site, there are 18,592 |

farms. They encompass 4,413,617 acres or 517. of the total land area. These

farms produce row crops, forest products, and animal products.

The average value of the land and buildings ranges from a low of $16,737

per farm in Warren County, Georgia, to a high average value of $53,622 per

farm in Allendale County, South Carolina.
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Approximately 567. of the farms within a 50-mile radius of Plant Alvin W. |

Vogtle earn an annual income below $2,500, 267. of the farms earn $2,500-$10,000,
!and only 187. annually earn $10,000 or over. '

T

Some 1,249,137 acres are in harvested cropland and another 927,600 acres ;
I

are in pasture of one form or another. A great portion of the total land area
i

is in woodland which is documented in the Forests section of this report.
;
,

Field-crop, general, and miscellaneous types of farms dominate this area.

Livestock farms are the leading type of specialty farm, although they comprise !
\only a small portion of the total.

!A total of 215,415,960 pounds of whole milk was produced in the area for

sale during 1964. During this same period, 11,426,434 broilers and other types

of chickens were raised and sold, along with 34,886,360 dozen chicken eggs.

Also during 1964, 128,299 cattle and calves and 390,650 hogs and pigs were

sold from this region.

The value of agricultural products sold from the Plant Vogtle study area
i

during 1964 totaled $145,777,673. This included $88,785,578 for field crops,

$22,151,134 for poultry and poultry products, $13,056,247 for dairy products,

and $21,784,714 for livestock and livestock products.

Forests. Within a 50-mile radius of the Alvin W. Vogtle plant site there

are 5,590,200 acres of forest land. This represents 64.57. of the total land

The majority of the forest land, owned by farmers and the forest indus-area.
;

try, is classed as commercial forest land currently producing or capable of

producing crops of industrial wood and not withdrawn from timber utilization.

The remaining forest land, controlled by public and private interests, is un-
i

productive or is set aside as reserved growth areas.

Growing stock trees are live trees of commercial species qualifying as
desirable or acceptable trees. Some 5,261,500,000 cubic feet of timber

B4
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representing this type of tree is found within this area. The most predominant
I

species is pine, which accounts for 477. of the growing stock volume within the

25-county area.

Growing stock removals are for two primary uses -- sawtimber and pulpwood.

In 1970, removals of all species included 108,100,000 cubic feet of sawtimber

and 1,013,150 cords of pulpwood. The value of these removals was $28,862,700

and $19,249,850, respectively.

Recreation. In the Alvin W. Vogtle study arca, there are 409,887 land

acres and 46,571 water acres devoted to public outdoor recreation. This acre-

age is utilized by facilities which range from simple roadside parks to a

major U. S. Corps of Engineers Reservoir.

Industry. According to the Census of Manufactures,1,081 manufacturing

plants were operating in the Plant Vogtle area in 1967. Based on an estimate

() of five acres as an average plant site size, manufacturing operations would

encompass 5,405 acres or .05% of the total land area.

Because of the predominance of woodland throughout the area, most manufac-

turers are concentrated in the lumber and wood products category, which accounts

for 594 plants in the area or 557. of the total. Food and kindred products and

textile and apparel plants are the next largest groups; combined, they account

|
for only 23% of the total. |

i

The manufacturing in the area is concentrated in Richmond and Washington
!

counties, Georgia; and Aiken, Lexington, and Orange counties, South Carolina. |

These five counties contain 487. of the total number of manufacturing plants. i

1
4

'

Richmond County, with 145 plants, and Lexington County, with 134 plants, are

the two most industrialized counties in the area.

Transportation. In the Alvin W. Vogtle study area, there are approximately

14,575 miles of county roads and 3,255 miles of state and federal roads. Based

B5
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on information received from the State Highway Department, there are 145,750

O acres devoted to county road right-of-way and 4,882 acres devoted to state and
i

federal road right-of-way. Railroad right-of-way is estimated at less than
~

5,000 acres.

The Alvin W. Vogtle five-mile study area covers 50,240 acres. Of this
,

area, approximately 19,200 acres are utilized by the Savannah River Plant of

the United States Atomic Energy Cocunission. Thit, area is entirely in South

Carolina. The remaining 31,040 acres is sparsely populated, with only an

estimated 220 permanent residents. This indicates an average population den-

sity of only 4.6 persons per square mile. 11ousing density is correspondingly

low, with an average of only 1.4 dwellings per square mile. This housing ac-

counts for approximately 100 acres of land use within the non-government area. |

The approximately 47 miles of roads and highways within the area account

for around 500 acres of land use. The 11-mile stretch of the Sasannah River

which passes through the area is navigable for barge traffic between Augusta |

and the Atlantic Ocean. This portion of the river has an area of approximately

500 acres. There are only two or three small country stores and no industry 3

within this area.
i

No public recreational land is contained in the area. At the present j

time, no fish are allowed to be taken from this portion of the Savannah River, ;

|

due to mercury pollutants emanating from industrial sources near Augusta. I

There are two or three private lakes within the area in which fishing is al-

loved by permission of the owners. This lake area accounts for only around

150 acres, however.

Agricultural activity within this area is devoted primarily to row crops.

Most of the farms in the area raise cattle and hogs to round out their farming

activity. At present, there are no farms which raise cattle or hogs in
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appreciable numbers. One small dairy herd was noted. The size of the herd was

estimated at less than 50 cows. No major egg-producing operations were noted.
!

In this area, approximately 4,000 acres of farmland are devoted to row crops

and around 700 acres are in pasture. These figures will not remain constant,

since farmers traditionally divert farmland from one use to another.

The remaining land in the five-mile study area is essentially forest land.

Not all of it, however, has the accessibility or suitability for commercial

|
use. ;

The distribution of land use within five miles of Plant Alvin W. Vogtle

'

is as follows:

Housing 0.27.

Roads, Highways, and River 2.0
i

Recreation 0.3 |

Agriculture 9.3

O
Government 38.2 ,

|Forests and Other 50.0
|

100.07.

,

i

O
i
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CHART 1-V

ALVIN W. V0GTLE PLANT SITE STUDY AREA
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Table 1-V

POPULATION DISTRIBUTION BY SEX

Total Male Female
County Population No. % No. %

Georgia

Bulloch 31,585 15,491 49.0 16,094 51.0
Burke 18,255 8,582 47.0 9,673 53.0

Candler 6,412 3,076 47.9 3,336 62.1
Columbia 22,327 11,009 49.3 11,318 50.7
Effingham 13,632 6,713 49.1 6,919 50.9

Emanuel 18,189 8,738 48.0 9,451 52.0

Glascock 2,280 1,057 46.4 1,223 53.6
Jefferson 17,174 8,146 47.4 9,028 52.6
Jenkins 8,332 4,027 48.3 4,305 51.7
Lincoln 5,895 2,896 49.1 2,999 50.9
McDuffie 15,276 7,175 47.0 8,101 53.0
Richmond 162,437 84,938 52.3 77,499 47.7
Screven 12,591 6,041 48.0 6,550 52.0

;

Warren 6,669 3,118 46.8 3,551 53.2
Washington 17,480 8,250 47.2 9,230 52.8

South Carolina

Aiken 91,023 44,267 48.6 46,756 51.4

Allendale 9,692 4,564 47.1 5,128 52.9

Bamberg 15,950 7,719 48.4 8,231 51.6
Barnwell 17,176 8,258 48.1 8,918 51.9
Colleton 27,622 13,331 48.3 14,291 51.7
Edgefield 15,692 7,618 48.5 8,074 51.5
Hampton 15,878 7,621 48.0 8,257 52.0

Lexington 89,012 43,663 49.1 45,349 50.9-

Orangeburg 69,789 33,297 48.0 36,492 52.0'

Saluda 14,528 7,106 49.0 7,422 51.0
Totals 724,896 356,701 368,195

Source: U. S. Bureau of the Census, census of Population, 1970.

to

e
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Table 2-V

POPUIATION DISTRIBUTION BY AGE

All Under 20 Years 20-44 Years 45-64 Years 65 and Over

County Ages No. 1, No. % No. % No. 1

Georgia

Bulloch 31,585 12,592 39.9 9,943 31.5 6,009 19.0 3,041 9.6

Burke 18,255 8,363 45.8 4,502 24.7 3,415 18.7 1,975 10.8

Candler 6,412 2,479 38.7 1,615 25.2 1,528 23.8 790 12.3

Columbia 22,327 9,831 44.0 8,165 36.6 3,277 14.7 1,054 4.7

Effingham 13,632 5,976 43.8 4,185 30.7 2,398 17.6 1,073 7.9

Emanuel 18,189 7,285 40.1 5,041 27.7 4,061 22.3 1,802 9.9

Glascock 2,280 841 36.9 590 25.9 534 23.4 315 13.8

Jefferson 17,174 7,508 43.7 4,486 26.1 3,369 19.6 1,811 10.6

Jenkins 8,332 3,471 41.7 2,226 26.7 1,773 21.3 862 10.3

Lincoln 5,895 2,487 42.2 1,604 27.2 1,196 20.3 608 10.3

McDu ffie 15,276 6,363 41.7 4,829 31.6 2,959 19.3 1,125 7.4

Richmond 162,437 63,400 39.0 61,119 37.6 27,137 16.7 10,781 6.7

Screven 12,591 5,163 41.0 3,232 25.7 2,750 21.8 1,446 11.5

Warren 6,669 2,921 43.8 1,610 24.1 1,378 20.7 760 11.4

Washington 17,480 7,383 42.2 4,627 26.5 3,520 20.1 1,950 11.2

South Carolina
Aiken 91,023 37,720 41.4 29,306 32.3 17,679 19.4 6,318 6.9

Allendale 9,692 4,081 42.2 2,648 27.3 2,026 20.9 937 9.6

Bamberg 15,950 7,021 44.0 4,448 27.8 3,011 18.9 1,470 9.3

Barnwell 17,176 7,363 42.9 4,914 28.6 3,297 19.2 1,602 9.3

Colleton 27,622 11,902 43.1 7,565 27.4 5,573 20.2 2,582 9.3

Edgefield 15,692 6,942 44.2 4,446 28.3 2,958 18.9 1,346 8.6

Hampton 15,878 6,817 43.0 4,418 27.8 3,190 20.1 1,453 9.1

Lexington 89,012 36,091 40.5 31,656 35.6 15,883 17.8 5,382 6.1

Orangeburg 69,789 30,816 44.2 20,001 28.7 13,151 18.8 5,771 8.3

Saluda 14,528 5,966 41.0 4,068 28.0 2,991 20.6 1,503 10.4

Totals 724,896 300,782 41.5 231,244 31.9 135,063 18.6 57,757 8.0

Source: Based on information extracted from Census of Population, 1970.
w
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Table 3-V

POPUIATION CONCENTRATIONS

Concentrated Population Population Concentration
n Communities of 1,000 Persons or More37 in Remainder of Areai

County (persons) (persons per square mile)

Georgia

Bulloch 14,616 24.8
Burke 5,530 15.3
Candler - 14.0
Columbia 4,709 60.8

Effingham 2,855 22.5
Emanuel 8,444 14.2
Glascock - 15.9
Jefferson 6,884 19.4
Jenkins 3,713 13.2
Lincoln 1,422 23.1
McDuffie 6,506 34.7
Richmond 59,864 317.6
Screven 3,119 14.6
Warren 2,073 16.2
Washington 7,299 15.1

South Carolina
Aiken 28,247 57.8
Allendale 5,563 9.9

,

Bamberg 6,977 22.7
Barnwell 10,948 11.3

20.4Colleton -

Edgefield 5,302 23.6
Hampton 6,354 16.9
Lexington - 85.9
Orangeburg 1,706 47.2

26.4Saluda -

1/ Counties in which no concentrated population is shown either have none or the communities lie outside
the 50-mile radius.e,

p Source: Based on information extracted from Census of Population, 1970.'

.
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Table 4-V

DISTRIBUTION OF OWNER-0CCUPIED HOUSING BY VALUE
(number of units)

County Total Under $5,000 $5,000-$14,999 $15,000-$24,999 $25,000 and Over

Georgia

Bulloch 3,387 361 1,607 994 425

Burke 1,710 331 866 395 118

Candler 564 93 310 123 38

Columbia 3,013 205 1,087 1,441 280

Effingham 1,740 365 902 399 74

Emanuel 2,175 487 1,212 378 98

Glascock 208 80 110 15 3

Jefferson 1,955 510 1,025 346 74

Jenkins 837 184 475 145 33

Lincoln 594 104 352 120 18

McDu f fie 1,799 251 965 453 130

Richmond 23,472 1,176 11,093 7,870 3,333

Screven 1,123 341 511 192 79

Warren 677 172 398 82 25

Washington 1,918 525 969 317 107

South Carolina

Aiken 16,536 1,951 7,992 4,755 1,838

Allendale 1,206 217 672 221 96

Bamberg 1,807 318 922 399 168

Barnwell 2,245 365 1,185 509 186

Colleton 3,680 841 1,878 676 285

Edgefield 1,643 249 885 371 138

llampton 2,121 501 1,035 382 203

Lexington 15,563 906 5,343 5,874 3,440

Orangeburg 8,612 1,572 3,943 2,045 1,052

Saluda 1,511 249 792 383 87

Totals 100,096 12,354 46,529 28,885 12,328

Source: U. S. Bureau of the Census, Census of Ilousing, 1970.
to
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Table 5-V

HOUSING LAND USE
Acres of Acres of

Urban Land Rural Land
Persons per Used for Used for

(est.) /2
(est.) /2

Total Housing Units- j Housing Unit 73 3 HousingHousing
County

Georgia

Bulloch 10,544 3.2 1,142 5,303

Burke 5,551 3.5 395 3,633

Candler 2,143 3.3 221 1,061

Columbia 6,742 3.6 327 4,894

Effingham 3,987 3.6 198 2,994

Emanuel 6,301 3.3 639 2,953

Glascock 875 3.1 - 735

Jefferson 5,254 3.5 492 2,940

Jenkins 2,810 3.4 207 1,358

Lincoln 2,023 3.6 100 1,237

McDuffie 4,871 3.4 478 2,580

Richmond 47,626 3.2 4,677 32,054

Screven 4,203 3.3 236 2,870

Warren 1,977 3.6 144 1,277

Washington 5,488 3.4 537 2,994
,

South Carolina
Aiken 29,400 3.4 2,077 18,463

Allendale 3,022 3.5 397 1,181

Bamberg 4,852 3.6 485 2,493

i Barnwell 5,384 3.5 782 1,779

Colleton 8,581 3.5 447 6,104

Edgefield 4,552 3.7 358 2,808

[ Hampton 5,080 3.5 454 2,721

Lexington 29,678 3.4 2,019 18,106

Orangeburg 20,857 3.6 1,223 14,494'

Saluda 4,656 3.5 175 3,452

Totals 226,448 18,210 140,484

W Sources: 1/ U. S. Bureau of the Census, Census of Housing, 1970, Advance Report.

C
2/ Based on information extracted from 1970 Census of Housing and 1970 Census of Population.
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Table 6-V

FARM ACREAGE AND VALUE

Average Value of Land

County Number of Farms * Acreage of Farms * and Buildings per Farm *

Georgia

Bulloch 1,276 300,428 $55,213
Burke 553 284,010 86,002

Candler 441 97,665 48,462
Columbia 283 74,349 72,098

Effingham 405 126,975 52,264
Emanuel 776 196,491 48,422
Glascock 127 32,199 30,555
Jefferson 521 182,191 56,062
Jenkins 337 132,579 70,202
Lincoln 235 45,970 31,616

McDuffie 243 63,305 52,553

Richmond 184 39,647 62,397
Screven 600 219,783 57,326
Warren 256 87,808 48,351
Washington 544 199,052 56,316

South Carolina

Aiken 1,229** 233,075** 24,712**

Allendale 338** 149,125** 53,622**

Bamberg 548 133,721 49,907
Barnwell 467 128,926 47,852
Colleton 1,036 258,715 49,822
Edgefield 387 114,539 70,935

Hampton 525 163,895 61,486

Lexington 1,057 152,913 46,105
Orangeburg 2,300 419,501 44,806
Saluda 822 144,788 38,599

Totals 15,480 3,981,650 $1,315,685

* U. S. Bureau of the Census, Census of Agriculture 1969, data booklets.

** U. S. Bureau of the Census, Census of Agriculture, 1964.
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Table 7-V

DISTRIBUTION OF INCOME FROM FARM PRODUCTS SOLD
(number of farms)

County Under $2,500* $2,500 - $9,999* 10,000 and over*

Georgia

Bulloch 334 506 436

Burke 209 162 182

Candler 121 159 161

Columbia 205 54 25

Effingham 208 129 68

Emanuel 316 268 182

Glascock 71 36 20

Jefferson 234 163 124

Jenkins 116 97 124

Lincoln 158 25 52

McDuffie 159 61 23

Richmond 121 41 22

Screven 212 190 198

Warren 138 64 54

Washington 227 175 142

South Carolina

Aiken 660** 269** 170**

Allendale 166** 79** 93**
Bamberg 278 144 126

Barnwell 254 114 99

Colleton 675 236 125

Edgefield 250 57 80

Hampton 263 135 127

Lexington 626 264 167

Orangeburg 1,353 545 402

Saluda 523 152 147

Totals 7,877 4,125 3,349

* U. S. Bureau of the Census, Census of Agriculture 1969, data booklets.
** U. S. Bureau of the Census, Census of Agriculture, 1964.

_-____--________- __ _ -_ - --_ _ __--_ _ - - _
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Table 8-V

LAh'D USE - AGRICULTURAL
(acres)

Cropland Not
Cropland Cropland Harvested or Woodland

County Harvested * Pastured * Pastured * Pastured 1/

Georgia

Bulloch 104,836 18,258 30,784 22,720

Burke 103,196 19,394 31,345 15,543

Candler 29,142 6,005 12,212 11,433

Columbia 4,085 12,785 2,501 26,497

Effingham 21,609 4,948 9,348 12,143

Emanuel 49,190 15,811 24,354 23,887

Glascock 6,582 2,376 3,934 8,246

Jefferson 61,315 12,472 20,202 9,151

Jenkins 43,719 9,562 15,851 11,075

Lincoln 2,436 9,490 2,182 22,415

McDuffie 7,165 10,066 3,536 15,582

Richmond 10,140 4,463 4,038 22,025

Screven 73,075 13,883 23,753 22,089
Warren 15,310 13,000 6,731 18,097

Washington 51,292 17,283 16,573 21,411

South Carolina

Aiken 59,774** 10,081** 29,895** 11,668

Allendale 63,954** 5,176** 19,080** 4,309
Bamberg 60,618 9,565 14,513 6,015

Barnwell 49,680 6,765 20,889 4,202

Colleton 45,954 14,987 22,230 65,416
Edgefield 23,845 11,986 6,756 16,087
Hampton 58,974 4,813 17,770 23,635'

Lexington 45,476 10,443 15,646 10,674

Orangeburg 176,766 25,569 49,677 19,349'
'

Saluda 27,361 33,260 7,630 23.112
Totals 1,195,494 302,441 411,430 446,781

1/ Reflected in Forests section of.this report.
r U. S. Bureau of the Census, Census of Agriculture 1969, data booklets.

i ** U. S. Bureau of the Census, Census of Agriculture, 1964.
*

- _ _ _ _ _ _ _ _ _ . . _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ __ _ -.
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Table 9-V

LAND USE - AGRICULTURAL (continued)
(acres)

1County Woodland Not Pastured Other Pasture

Georgia

Bulloch 130,999 19,270
Burke 105,890 13,474
Candler 40,412 4,309
Columbia 19,167 10,717
Effingham 87,315 5,653
Emanuel 97,237 12,009
Glascock 19,690 2,742
Jefferson 80,667 8,981
Jenkins 51,271 6,122
Lincoln 18,446 18,024
McDuffie 31,511 10,195
Richmond 12,381 4,768
Screven 100,159 18,535
Warren 23,600 15,892
Washington 103,999 17,455

South Carolina

Aiken 103,324 12,343
Allendale 51,012 3,044
Bamberg 43,717 4,753
Barnwell 39,806 1,325
Colleton 150,664 6,266
Edgefield 68,868 8,191
11ampton 109,138 3,937
Lexington 75,108 5,947
Orangeburg 147,045 13,840
Saluda 50,490 20,106

Totals 1,761,916 247,898

1/ Reflected in Forests section of this report.

Source: U. S. Bureau of the Census, Census of Agriculture, 1964.
, -
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Table 10-V

TYPES OF FARMS

Field Fruit
County Crop Vegetable & Nu t Poultry Dairy Livestock General Misc.

Georgia

Bul'1och 264 3 5 10 4 219 656 347
1 7 14 32 76 184Burke 388 -

Candler 236 2 1 19 - 40 170 111
Columbia 25 1 1 9 20 33 21 228
Effingham 49 2 - 14 3 60 63 281
Emanuel 271 3 2 24 4 99 265 325
Glascock 81 - - - - 25 12 73
Jeffeison 299 3 - 11 19 43 50 255
Jenkins 157 2 9 12 37 36 86 147
Lincoln 28 - - 34 3 38 9 230
McLuffie 95 4 - 9 7 29 15 198
Richmond 28 1 - 9 4 25 11 136
Screven 222 4 3 9 9 102 155 210
Warren 150 - - 6 8 40 17 128
Washington 242 18 1 18 18 54 86 294

South Carol!na

| Aiken 283 20 2 59 17 62 69 517
Allendale 131 9 2 15 1 9 61 110
Bamberg 217 12 - 5 29 41 80 236
Barnwell 167 24 1 2 3 29 73 148
Colleton 331 8 1 15 7 150 109 803
Edgefield 216 4 19 14 29 22 33 327
Hampton 182 16 1 8 3 59 69 269
Lexington 239 46 20 122 13 91 83 768
Orangeburg 1,143 30 4 22 82 125 236 1,048
Saluda 150 2 l 58 75 108 49 570

Totals 5,594 214 82 511 409 1,571 2,645 7,943

Source: U. S. Bureau of the Census, Census of Agriculture, 1964.
,
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Table 11-V

SELECTED AGRICULTURAL UNITS SOLD: DAIRY AND POULTRY

Dairy Products Poultry and Poultry Products
Whole Milk Broilers and Other Chicken Eggs

County (1bs.)** Meat Type Chicken * (doz.) **
Georgia

Bulloch 4,113,278 N/A 742,324
Burke 8,447,589 - 1,013,682
Candler N/A D 2,095,279
Columbia 7,583,369 N/A 560,825
Effingham 2,552,140 N/A 542,747
Emanuel 1,154,165 214,000 3,706,348
Glascock N/A - 11,119
Jefferson 6,776,371 - 1,101,312
Jenkins 20,695,298 - 2,078,868
Lincoln 1,280,900 N/A 1,708,748
McDuffie 2,684,091 N/A 577,402
Richmond 2,726,440 - 765,394
Screven 7,464,126 N/A 710,008
Warren 3,305,233 - 250,126
Washington 8,678,695 - 4,142,318

South Carolina

Aiken 4,315,207 3,527,176** 1,816,855
Allendale - - ** 817,333
Bamberg 17,577,675 - 318,452
Barnwell - - 58,615
Colleton 6,320,381 - 683,355
Edgefield 10,039,486 - 1,016,337
Hampton 1,162,667 - 1,497,408
Lexington 2,437,857 6,039,809 3,721,452
Orangeburg 70,137,857 631,503 1,219,060
Saluda 25,963,135 1,796,518 3,730,963

Totals 215,415,960 12,209,006 34,886,360

* U. S. Bureau of the Census, Census of Agriculture 1969, data booklets.
** U. S. Bureau of the Census, Census of Agriculture, 1964

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ __ __ _- _ _ _ . _ .
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Table 12-V

SELECTED AGRICULTURAL UNITS SOLD: LIVESTOCK

County Cattle and Calves * Hogs and Pigs * Sheep and Lambs *

Georgia

Bulloch 11,946 110,736 166
Burke 10,565 15,113 - ;

Candler 3,965 31,698 -

Columbia 3,497 1,165 -

Effingham 3,137 20,716 -

Emanuel 8,002 40,312 50
Glascock 1,081 3,806 20
Jefferson 10,737 15,439 -

Jenkins 7,965 12,509 -

Lincoln 2,765 613 -

licDuf fie 3,637 2,048 39
Richmond 1,462 4,906 -

Screven 9,601 39,506 128
Warren 4,376 12,402 56
Washington 12,139 17,779 30

South Carolina

Aiken 4,907** 14,998** **

Allendale 3,142** 8,065** 6**
Bamberg 5,224 20,055 31
Barnwell 2,945 6,597 13
Colleton 8,355 30,921 -

Edgefield 4,655 3,854 52
Hampton 3,784 18,469 -

Lexington 5,135 11,980 66
Orangeburg 17,354 54,492 79
Saluda 10,945 3,578 -

Totals 150,421 501,757 730

* U. S. Bureau of the Census, Census of Agriculture 1969, data booklets.
** U. S. Bureau of the Census, Census of Agriculture, 1964.

C__________________.________ _ _ _ _ - - - ~_ . _ _ _ _ . _ . . . _ . . _ _ _ _ - _ .
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Table 13-V

VALUE OF AGRICULTURAL PRODUCTS SOLD
Crops

(including field
crops, vegetables, Poultry and Livestock and

County fruits and nuts)* Poultry Products * Dairy Products * Livestock Products *

Georgia

Bulloch $8,124,371 $824,808 $570,256 $7,265,358

Burke 5,923,946 180,716 850,219 3,892,226

Candler 2,420,933 1,031,563 61,467 1,965,210

Columbia 75,346 781,644 307,302 673,125
Effingham 860,162 217,220 156,920 1,394,119
Emanuel 2,906,253 1,506,604 156,428 2,821,750

Glascock 307,663 - 18,595 273,952

Jefferson 3,528,772 206,513 538,390 3,160,139

Jenkins 2,100,921 1,866,914 2,245,257 4,305,734

Lincoln 31,381 1,692,257 91,000 326,671
McDuffie 216,285 392,097 367,644 815,781
Richmond 634,647 581,490 149,584 435,516
Screven 4,355,122 428,943 400,197 3,638,269

Warren 662,324 94,058 377,077 1,333,229

Washington 3,123,160 1,279,325 697,505 2,873,579

South Carolina

Aiken 4,781,875** 2,468,714** 278,892** 864,928**

Allendale 4,813,477** 355,360** 51,277** 552,998**

Bamberg 2,555,735 278,968 1,522,049 3,013,844
Barnwell 3,097,414 570,892 214,371 746,196

Colleton 2,169,014 1,422,608 511,592 2,656,115
Edgefield 3,494,495 1,257,152 819,440 1,535,951
Hampton 3,507,838 2,265,636 115,836 1,641,861

Lexington 2,556,847 5,838,295 240,313 1,174,378

Orangeburg 8,362,837 1,537,141 6,415,476 10,988,675

Saluda 1,773,451 2,771,281 2,161,963 3,310,411

Totals $64,384,269 $29,850,199 $33,534,050 $61,660,015

* U. S. Bureau of the Census, Census of Agriculture 1969, data booklets.
** U. S. Bureau'of the Census, Census of Agriculture, 1964.

|
.

_ . _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ ____.__________._______.____m- a _w ,- =_,v, -. __a -- - -
_



O O O
Table 14-V
FOREST LAND

(thousands of acres)

Forest Area

Total Area 2/ Commercial Non-Commercial TotalCounty

Georgia 1/

Bul. loch 438.4 242.3 - 242.3
Burke 532.5 309.3 - 309.3

Candler 160.7 88.9 - 88.9

Columbia 197.1 152.8 - 152.8
Effingham 307.2 247.8 - 247.8

311.9Emanuel 439.0 311.9 -

Glascock 91.5 62.2 - 62.2
Jefferson 340.5 194.0 - 194.0
Jenkins 224.6 137.1 0.9 138.0
Lincoln 163.2 111.0 - 111.0

McDuffie 168.3 121.3 - 121.3

Richmond 208.6 140.2 1.0 141.2
creven 416.3 244.7 - 244.7

%erren 181.8 111.9 - 111.9
Washington 431.4 306.9 .1 307.0

lSouth Carolina

Aiken 701.7 512.1 .3 512.4
Allendale 267.5 160.6 - 160.6
Bamberg 252.8 152.1 .4 152.5

Barnwell 350.9 240.7 2.5 243.2

Colleton 670.7 484.5 - 484.5
Edgefield47 307.8 230.0 .2 230.2

Hampton 359.7 243.8 - 243.8
Lexington 453.1 264.6 - 264.6

707.2 347.2 .6 347.8
Orangebyrg4 166.3Saluda 282.9 166.3 -

Totals 8,655.4 5,584.2 6.0 5,590.2
,

Sources: 1_/ U. S. Forest Service, Forest Statistics for Georgia, Southeastern Forest Experiment Station,
Asheville, North Carolina, 1961.,

,2_/ U. S. Bureau of the Census, Land and Water Areas of the United States, 1960.
y
N 3/ U. S. Forest Service, Forest Statistics for the Southern Coastal Plain of South Carolina,

;

Southeastern Forest Experiment Station, Asheville, North Carolina, 1968.
! 4_/ U. S. Forest Service, Forest Statistics for the Piedmont of South Carolina, Asheville, North

Carolina, 1967.

_ _ _ _ _ _ . _ _ . - _ _ _ _ _ = _ - - _ _ _ - _ - - - _ - _ _ _ _ _ . - _ _ _ . _ - _ _ . - _ _ - - . _. ._ . -_.
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Table 15-V

FOREST IAND BY OWNERSHIPS
(thousands of acres)

National Other Forest Farmer Misc.
County Forest Public Industry Owned Private

Georgia

.3 26.8 153.1 62.1Bulloch -

52.0 238.4 18.9
Bu rke

--

10.0 63.1 15.8Candler --

13.7 17.6 96.6 24.9Columbia -

Effingham - .2 55.4 58.5 133.7
.1 61.9 124.9 125.0

Emanuel -

- - 9.3 43.9 9.0Glascock
4.0 23.7 166.3 -

Jefferson -

Jenkins - .1 39.4 81.4 16.2

Lincoln - 30.6 5.5 70.9 4.0

McDuf fie - 14.9 6.1 90.6 9.7

Richmond - 42.1 14.2 38.1 45.8

Screven - 1.2 53.5 114.8 75.2

Warren - .1 16.8 81.7 13.3

Washington - .6 22.6 216.0 67.7

South Carolina 2/

Aiken - 69.5 26.6 236.5 179.5

Allendale - 3.9 47.6 90.1 19.0
16.8 110.5 24.8

Bamberg - -

Barnwell - 112.3 7.4 72.6 48.4

2.4 89.7 279.0 113.4Colleton -

Edgefield 27.7 .2 42.1 34.6 125.4
4.8 60.2 73.8 105.0

Hampton -

Lexington - .9 5.1 178.1 80.5

Orangegrg
- 6.4 28.7 247.4 64.7

Saluda- 4.1 .2 25.4 62.4 74.2

Totals 31.8 308.5 764.4 3,023.3 1,456.2

Sources: ,1] U. S. Forest Service, Forest Statistics for Georgia, Southeastern Forest Experiment Station,
Asheville, North Carolina, 1961.es

2/ U. S. Forest Service, Forest Statistics for the Southern Coastal Plain of South Carolina,w
Southeastern Forest Experiment Station, Asheville, North Carolina, 1968."

3/ U. S. Forest Service, Forest Statistics for the Piedmont of South Carolina, Asheville, North
Carolina, 1967.

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



,

O O 'O

Table 16-V

GROWING STOCK VOLUME

(millions of cubic feet)

Counth! All Species Pine Other Softwood Soft Hardwood Hard liardwood

Georgia

Bulloch 295.1 170.0 4.9 99.7 20.5
Bu rke 219.3 63.4 6.9 100.4 48.6

Candler 84.3 48.8 2.6 27.6 5.3

Columbia 121.0 78.8 - 26.1 16.1
Effingham 280.2 146.4 4.6 70.3 58.9
Emanuel 283.5 191.5 1.1 70.9 20.0
Glascock 56.7 18.5 - 22.7 15.5
Jefferson 156.5 35.0 8.0 76.3 37.2
Jenkins 160.1 53.4 7.8 47.3 51.6
Lincoln 93.8 74.1 - 5.6 14.1
McDuffie 93.7 59.6 - 22.6 11.5
Richmond 89.6 38.6 2.6 34.5 13.9
Screven 298.8 121.6 17.6 103.1 56.5
Warren 93.2 42.4 - 21.2 29.6

Washington 237.3 98.7 .5 63.5 74.6

South Carolina 2/,
-

i

Aiken 313.4 174.3 5.0 93.5 40.6
,

Allendale 153.4 64.0 10.9 43.5 35.0
: Bamberg 149.5 43.7 23.8 56.9 25.1
2 Barnwell 169.0 69.7 10.1 61.2 28.0

Colleton 577.9 228.6 23.8 192.4 133.1'

1! 253.2 194.4 1.0 34.2 23.6Edgefield'

Hampton 345.0 94.7 29.1 123.0 98.2
Lexington 161.2 112.6 .7 24.4 23.5
Orangeburg 398.5 122.9 32.9 157.2 85.5

,

i Saluda_/ 177.3 121.9 - 17.5 37.93

; Totals 5,261.5 2,467.6 193.9 1,595.6 1,004.4

i Sources: If U. S. Forest Service, Forest Statistics for Georgia, Southeastern Forest Experiment Station,
: Asheville, North Carolina, 1961.

~2/ U. S. Forest Service, Forest Statistics for the Southern Coastal Plain of South Carolina,*

Southeastern Forest Experiment Station, Asheville, North Carolina, 1968.
e 3/ U. S. Forest Service, Forest Statistics for the Piedmont of South Carolina, Asheville, North

; Carolina, 1967.

!
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Table 17-V

ANNUAL FOREST GROWING STOCK REMOVALS

Volume Value
Sawtimber3./ Pulpwood)_/ (delivered-to-mill price)

County (millions of cu. ft.) (standard cords) Sawtimber_4/ Pulowood_/4

Georgia

Bulloch 5.9 51,040 $ 1,575,300 $ 969,760
Burke 3.9 56,683 1,041,300 1,076,977
Candler 1.9 24,639 507,300 468,141
Columbia 2.3 40,898 614,100 777,062
Effingham 5.9 45,595 1,575,300 866,305
Emanuel 2.7 86,728 720,900 1,647,832
Glascock .3 5,214 80,100 99,066
Jefferson 4.8 35,128 1,281,600 667,432
Jenkins .6 29,592 160,200 562,248
Lincoln .6 29,119 160,200 553,261
McDuffie 3.1 22,297 827,700 423,643
Richmond .6 13,757 160,200 261,383
Screven 4.5 45,133 1,201,500 857,527
Warren 1.1 23,996 293,700 455,924
Washington 6.9 58,488 1,842,300 1,111,272

South Carolina

Aiken 4.0 51,193 1,068,000 972,667
Allendale 4.0 25,336 1,068,000 481,384
Bamberg * 29,155 * 553,945
Barnwell 3.3 24,625 881,100 467,875
Colleton 28.1 68,858 7,502,700 1,308,302
Edgefield 2.1 73,542 560,700 1,397,298
llampton 5.0 39,980 1,335,000 759,620>

Lexington 4.2 34,655 1,121,400 658,445
Orangeburg 9.2 45,805 2,456,400 870,295
Saluda 3.1 51,694 827,700 982,186

Totals 108.1 1,013,150 $28,862,700 $19,249,850

D' * Because of the sampling errors in some of the publications, it was impossible to estimate sawtimber re-

O movals for each county.

(continued)

,
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Table 17-V (continued)

Sources: 1/ U. S. Department of Agriculture, Forest Service Resource Bulletins.

2/ Sawtimber removals were found in each county by subtracting pulpwood removals (shown in
column 2) from the total growing stock removals (Table 9, U. S. Department of Agriculture

Forest Service Resource Bulletins).

3/ U. S. Department of Agriculture, Southern Pulpwood Production, 1970.

4/ Estimated delivered to the market averages suggested by personnel at the U. S. Department of
Agriculture's Southeastern Forest Experiment Station in Asheville, North Carolina (sawtimber -
$267.00 per thousand cubic feet, pulpwood - $19.00 per cord) were used in arriving at the dol-
lar values shown in columns 3 and 4.

!
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Table 18-V

PUBLIC OUTDOOR RECREATION AREA
(acres)

County Land Water

Georgia 1/

Bulloch 32 23'

I Burke 36 -

Candler 10 -

Columbia 9,224 9,967
Effingham 14 -

Emanuel 6,434 -

Glascock 1 -

Jefferson 4 -

Jenkins 1,154 73

Lincoln 23,160 29,335

McDuffie 10,663 4,041

Richmond 375 1,334
Screven 25 -

Warren 129 -

Washington 1
-

South Carolina 2/-

Aiken 1,050 20

Allendale - -

Bamberg 390 -

Barnwell 305 30

Colleton 347,887 1,200

Edgefield - -

Hampton 5,700 300

Lexington 95 10

Orangeburg 3,200 238
- -Saluda

Totals 409,887 46,571

Sources: J_/ Georgia State Planning Bureau, Inventory of Public Outdoor Recreation Areas, April 1967.
2_/ Bureau of Outdoor Recreation, Department of the Interior, Public Outdoor Recreation Area In-tn

N ventory for South Carolina, 1965.
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Table 19-V

INDUSTRY

Total Lumber & Wood Stone, Fabri-
Estab- Food & Textile & Products (Includ- Chemicals Clay & cated;

lish- Kindred Apparel ing Paper, Print- & Allied Glass Metal
County ments Products Products ing & Publishing) Products Products Products Other

Georgia -

Bulloch 39 7 3 18 1 4 2 4
Burke 26 2 3 14 3 2 1 1

Candler 8 1 1 6 - - - -

Columbia 23 - 1 14 - 2 1 5
Effingham 35 1 1 32 1 - - -

Emanuel 45 11 4 27 - - - 3
Glascock 5 1 1 3 - - - -

Jefferson 41 6 4 23 1 - - 7
Jenkins 13 1 11 - - - 1 -

Lincoln 30 1 1 28 - - - -

McDuffie 26 4 2 15 1 1 1 2
Richmond 145 24 13 52 11 10 8 27
Screven 38 5 2 27 2 2 - -

Warren 7 1 1 5 - - - -

Washington 65 6 3 51 - 3 - 2

South Carolina

Aiken 73 10 16 28 4 4 3 8
Allendale 19 3 2 11 1 1 - 1

Bamberg 26 3 5 15 - 1 - 2'

Barnwell 15 1 3 7 1 1 - 2
Colleton 44 4 6 32 - 1 - 1

Edgefield 54 1 6 42 - 1 - 4
Hampton 42 5 2 31 3 - - 1,

Lexington 134 20 13 56 5 11 10 19
Orangeburg 99 15 11 55 6 4 3 5
Saluda 29 4 6 16 1 1 - 1

Totals 1,081 137 121 594 41 49 30 95 i

Source: U. S. Bureau of the Census, Census of Manuf actures, 1967.
te

i

4

i
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Table 20-V

1AND USE FOR ROAD AND IIIGIIWAY RIGHT-OF-UAY

County Roads State and Federal Roads
(80' right-of-way) (130' righ t-of-way)

County Miles Acres Miles Acres

Georgia

Bulloch 1,083 10,830 160 240
Burke 896 8,960 202 303
Candler 374 3,740 70 105
Columbia 300 3,000 149 224
Effingham 476 4,760 91 137
Emanuel 824 8,240 240 360
Glascock 180 1,800 49 74
Jefferson 597 5,970 166 249
Jenkins 402 4,020 101 151
Lincoln 247 2,470 65 97
McDu f fie 298 2,980 94 141
Richmond 302 2,020 362 543
Screven 656 6,560 100 150
Warren 315 3,150 92 138
Washington 781 7,810 146 219

South Carolina 2/
Aiken 1,022 10,220 259 388
Allendale 411 4,110 49 74
Bamberg 474 4,740 49 74
Barnwell 554 5,540 12 18

Colleton 796 7,960 125 188
Edgefield 480 4,800 60 90
Hampton 423 4,230 71 106
Lexington 928 9,280 287 430
Orangeburg 1,205 12,050 212 318
Saluda 551 5,510 50 75

Totals 145,750 4,882

en Sources: 1/ State Highway Department of Georgia, Mileage of Public Roads in Georgia, July 1, 1970.
2/ State Highway Department of South Carolina, Mileage Summary Record by Counties as of Februaryw

* 29, 1972.

. _ _ _ _ _ - _ _ _ - _ - _ _ _ - _ _ _ _ . _ _ - _ _ _ _ _ - _ - _ _ _ _ _ - _ - - - - - _ _ - _ _ _ _ . _ _ _ _ - . - - - _ _ . _ - . - - - - . . - . - - - - . - . - - . ~ . ..
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VNP-ER

O RESPONSES TO AEC QUESTIONS ON THE
V0GTLE NUCLEAR PLANT ENVIRONMENTAL REPORT

(DATED APRIL 11,1973)

1. Site and Environs

la. Question

Paragraphs 2.5.4 of the ER and 2.4.13 of the PSAR present an
extensive discussion and survey of local wells. Identify in

Table 2.5-8 (ER), Table 2.4-4 (PSAR) or on Figure 2.4.13-1
(PSAR) which of the local, offsite wells is closest to the
plant and state the distance from the plant.

Response

A discussion of the nearest well to the plant site and its
distance from the plant have been added to Section 2.5.

O

,

:

i
;

i

!

!

5

i

O !
I
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VNP-ER

lb. Question

Discuss what information is available on the Indian Village
located between the town of Shell Bluff and Boggy Gut Creek,
when it was occupied and state how far it is in air miles
from Unit 1.

Response

The information available on the Indian Village located between
Shell Bluff and Boggy Gut Creek is discussed in.Section 2.3. It

is not known precisely when this town was occupiedt however, an
arrowhead estimated to be 4,000 years old has been found at the
site.

O

g'%

Amend. 1 4/27/73
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VNP-ER ,

O !

Ic. Question ,

I

During the site visit, arrowheads and pieces of pottery were |
'

found in the outcropping of the bluff where the intake and ,

discharge facilities are proposed to be located. Discuss
arrangements that have been made with state agencies for i

'

archaeological surveys of the site during construction. Discuss
plans for archaeological excavations at the site if the surveys
should indicate that the site is of potential archaeological
significance. ,

Response
!

GPC's plans for archaeological surveys and potential excavations
of the site are discussed in Section 2.3.

i,

!

O i

,

i

i

!

!

!

!

>
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VNP-ER

'

ld. Question

Discuss the general housekeeping procedures that will be followed
to minimize dust from operation of the concrete batch plant.

Response

The steps to be taken to minimize dust from operation of the
concrete batch plant are given in Section 4.1.

O

O
Amend. 1 4/27/73
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;

le. qu,estion

- Clarify the variation on Pages 4.2-4 and 4.3-2 on open burning |
of debris during land clearing and construction activities.

Response ,

The variation in GPC's policy on open burning has been eliminated
by correcting Page 4.3-2.

!

:
i

:
,

!
i
;

:
i

:
!

!

'

!
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VNP-ER
t

|| if. Question

Include the number of beds and occupancy rates for the Burke
County Hospital, the Andress Nursing Home, the Keysville Nursing. .

Home, the Pine Intermediate Care Home, and the Thompson Hospital |

Response i

i

Information about tha number of beds and occupancy rates for the F

Burke County Hospital, the Andress Nursing Home, the Keysville |

Nursing Home, the Pine Intermediate Care Home and the Thompson ',

Hospital are given in Subsection 2.2.5. [
i

'
.

;

;

;

!

i

,

O

1

;

!

.

!
,

!
!

:
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!

!
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VNP-ER

I

|-

' 2a. Question

There appear to be arithmetical errors and internal inconsistencies
| in the water quality data given in the Environmental Report (ER).
| The cations and anions of some analyses are out-of-balance by a

significant percentage (10-50%). In a number of the tables the TDS i

value given is significantly lower (up to 50%) than the sum of |
mineral constituents. Other derived values such as TH, PA and TA .|
should be rechecked. Ammonia concentration should be specified. i

!
I

! Response

i
j Arithmetical errors have been corrected in Table 2.5-4. TDS values
i. being lower than the sum of mineral constituents is consistent with i

| standard analytical methods used as discussed in Subsection 2.5.3. |
| The ammonia concentration has been added to Table 2.5-3. :

; !

!

!
! ,

t

i
,

O !:
: i
! !
, ,

:
:

:

!

i !

! -

i

;

f
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|
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VNP-ER |

-2b. Question

Explain how Table 3.7-1, " Typical Savannah River Water Quality
Analyses", and Table 3.7-2, "Well Water Analyses", were constituted,
and any relationships with Table 2.5-3, " Savannah River Water !

Quality Analysis by GPC", Table 2.5-4, " Savannah River Water ,

Quality Analysis by USGS", and Table 2.5-6, " Water Quality Analyses
Observation Holes". i

,

Response
,

An explanation of how Table 3.7-1 was constituted was added as a ,

footnote to that Table. An explanation of how Table 3.7-2 was
constituted was added to Section 3.7.

i

The relationship between Tables 3.7-1 and 3.7-2 and Tables 2.5-3,
2.5-4, and 2.5-6 is given below:

1st Table 2nd Table Relation of 1st Table to 2nd Table I

3.7-1 2.5-3 Table 3.7-1 is based on the average
parameters of Table 2.5-3

r

3.7-1 2.5-4 No relation (Table 2.5-4 was provided >

O as information as requested in the ER ,

guide) ;

3.7-1 2.5-6 No relation (see Subsection 2.5.4;
Table 3.7-1 is river water and Table
2.5-6 is observation hole water)

3.7-2 2.5-3 No relation (Table 3.7-2 is well water -

,

and Table 2.5-3 is river water) ;

3.7-2 2.5-4 No relation (Table 3.7-2 is well water
and Table 2.5-4 is river water)

:

3.7-2 2.5-6 No relation (see Subsection 2.5.4)

In addition, Table 2.5-3 (rather than Table 2.5-4) was chosen as t

the reference water quality analysis for river water for use in
Chapter 3 (see Table 3.7-1) as stated in Subsection 2.5.3.

O i
Amend. 1 4/27/73 ,
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VNP-ER
i

!.
i-
!

l. 2c. Question :
f I

1

: Give a breakdown of the composition of the 125 ppm TDS expected in
! the Steam Generator Blowdown (ER, Page 3.7-2, paragraph 4 and amendment !

I - Page 3.7-6, paragraph 4).
,

!
i .

'Response
!

'

L The composition of 125 ppm TDS expected in the Steam Generator !

!. Blowdown is given in Section 3.7. !
.,

!>

j !
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E

1

i VNP-ER

:
1

2d. Question
d

j Update Figure 3.4-1, " Schematic Diagram, Water Cycle for Units 1 .i

; and 2", to reflect the flow changes due to the changeover from j

Mechanical Draft to Natural Draft Cooling Towers.;

Response (
1

'
'

Figure 3.4-1 has been deleted. The information it contained can'

be found on Figure 3.7-1, which shows the correct cooling towers. |
j Figure 3.7-1 is now referenced in Section 3.4 (see page 3.4-1). !
1 Figure 3.4-2 was also eliminated since duplicate information is i

;

| contained in Figure 3.7-1.
:i

|J
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VNP-ER
,

2e. Question
,

Indicate the kinds and amounts of waste chemicals generated during
pipe-cleaning and startup operations and how they will te dispcsed. -;

Response

The kinds and amounts of waste chemicals generated during pipe-
cleaning and startup operations are given in Subsection 3.7.6. :

?

I

!

!

1

|

O
1
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I
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VNP-ER

2f. Question

With regard to chlorination, please clarify the design information
in Figures 3.4-1 and 3.7-1 by including the exact location of all
chlorine injection points in the circulating water systems relative
to tower basins, blowdown pipes and circulating water pumps.
Explain calculation "b", ER, Page 3.7-5. In additicn to chlorination
of the Cordenser and the Nuclear Service Cooling Tower Systems, the .

!ER mentions chlorination at the discharge of the Makeup Water
tPumps at the River Intake Structure. Describe the level ano frequency

of chlorine injection at the Intake Structure, and indicate how
the chlorination schedule of all the individual systems will result
in a level of total residual chlorine in the liquid effluent released ;

'

to the river which is as low as practicable. Include the expected
'

residual chlorine level (free and combined) at the cal.iali. Describe
calculations used to estimate this value, including estimates of r

chlorine residence time from each of its injection points te the
mixing chamber of the discharge structure.

Response

Chlorine injection points have been shown on Figure 3.7-1. (Note
that Figure 3.4-1 has been eliminated as discussed in the response
to question 2d.)

O A modification has been made to calculation "b" on page 3.6-5
which clarifies this calculation. |

'

The philosophy of the chlorine injection operation is discussed
in Section 3.7. At the Intake Structure, chlorine infection will
be sufficient to achieve a peak free chlorine residual of 2.0 ppm, ,

and the frequency of injection will be sufficient to maintain the
conduits. The overall schedule for chlorination will maximize ,

dilution available from other generating units, the blowdown from
the nuclear service cooling tower and all other plant liquid dis- '

charges in order to achieve a level of total residual chlorine as
low as practicable.

The peak free chlorine residual at the outfall structure is ex-
pected to be 2 ppm and is expected to be reduced to .04 ppm at the
end of the mixing zone. The amount of combined chlorine cannot be

.'

given at this time because of the uncertainties in the chlorine
demand of the circulating water. Estimates of the residence time -

from the injection point to the mixing chamber can be made from
residence times presented for the circulating water system, the
discharge line blowdown and the mixing chamber.

I

O
Amend. 1 4/27/73
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VNP-ER :
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2g. Question

Give details of the measurements of chlorine demand of the i

Savannah River water. Two values are mentioned -- 1.3 ppm, for
30 minutes contact time (ER, Page 3.7-4), and 2.4 ppm for a |
30 second contact time (ER, Page 3.7-12). !

>

Response [
The details of measurements of the chlorine demand of the Savannah ;

River are given in Section 3.7 in Table 3.7-la. |
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: VNP-ER
,

!

i
'

+ ,

2h. Question |
'

i
: Discuss how chlorine concentrations in the plant effluent will be- ;

monitored.
i

| Response
'

,

i
s

j The chlorine monitoring system is discussed in Section 3.7. ;

1 !
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VNP-ER

(}r 21. Question

Provide design information for the temporary sanitary waste system
and the installation schedules for both the temporary and permanent

,

sanitary systems relative to the number of persons and services
anticipated during the construction and operation periods. Explain
the large difference between the capacities of the sanitary water
supply (432,000 gpd, Figure 3.4-2) and waste system (40,000 gpd, ,

Figure 3.7-11). I

Response
:

The design information for the sanitary waste system is discussed i
in Subsection 3.5.5. Both the temporary and permanent package *

sanitary waste systems will be operational 4 months after date i

of issuance of the construction permit.

The 432,000 gpd was derived from the value of 300 gpm given in
,

Figure 3.4-2. The 300 gpm value is a maximum flow which will -

not occur continuously,whereas the 40,000 gpd is in excess of
the expected maximum daily flow during construction (note that
Figure 3.4-2 has been eliminated; see response to question 2d).

,
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VNP-ER'

i

,

,

G 2j. Question
;

i .
.

Discuss the general approach to minimize oil leakages from operating |

i j
i equipment in the station, i

f
4 i
J.

,

! Response i
i

:Minimization of oil leakages is discussed in Section 3.8.1
).:
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VNP-ER

/m

( ) 2k. Question
s_/

Identify and list the maximum expected annual amounts of all
chemicals, including detergents and corrosion inhibitors (except
reagent chemicals), expected to be used and discharged annually at
VNP. Indicate their maximum discharge concentrations and the
estimated duration (i.e., hours per day, hours per week, etc.) of
these maximum releases.

Response

The maximum expected annual amounts of chemicals to be used is given
in Section 3.7 along with the concentrations and flow rates of the
discharge for the minimum and maximum operating conditions ex-
pected (4 cycles and 8 cycles).

,a
; )
\s/

4
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! VNP-ER

3. Detention Basins and Erosion Control

3a. Question

Provide information on the design and operation of the three
construction silt and debris detention basins and the temporary

detention basin shown in Figure 1.2-2.

Response

There are 2 silt and debris detention basins to be constructed.
Information on the design and operation of these 2 basins is
given in Section 4.3. An additional detention basin already
exists on the site north of the power block as discussed in
Section 4.4 and will serve a similar purpose. These basins are
shown on Figure 2.1-3. Figures 4.3-3 and 4.3-4 have been deleted.
The information they contained is now included in Figure 4.3-2.

O

O
Amend. 1 4/27/73

m



. . -. . . - - .. . - . - - -- - ..

VNP-ER

3b. Question |

The ER states that no effects of siltation from constructicn
activities are expected on Beaver Dam Creek and Daniels Branch. ,

Indicate the maximum runoff rate for which these basins will be
designed and the retention time under this condition. Discuss
disposition of collected silt and what will be done with the
basins after construction.

Response

The information requested on protecting Beaver Dam Creek from
siltation is provided in Section 4.3. The maximum runoff rate
that can be handled is equivalent to that associated with a
storm with a recurrency period of 25 years.

.
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|

3c. Question
IElaborate on the techniques to be used for the prevention of erosion

losses during construction. Describe the extent to which temporary
ground cover will be planted during construction to minimize erosicn
losses. Include information on proposed management of spoil depo-

'sition areas.
I

Response
|

Additional information on erosion control during construction and
management of spoil deposition areas has been added to Sections
4.3 and 4.4.

1

0
;

i

Amend. 1 4/27/73
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-

:
-

! 4. Transmission Line Construction and Maintenance
:
,

4a. Question i

t

Define more precisely what is meant by " insofar as it is feasible
!and practical, route selection will conform to..."

The guidelines in the Department of Interior / Department of Agri- ;

culture publication " Environmental Criteria for Electric Trans- !

mission System" are rather broad in scope. !
$

Response ;

:

IAn explanation of how the guidelines in the Department of Interior /
Department of Agriculture publication " Environmental Criteria for '

Electric Transmission System" will be applied is contained in i

Section 5.4. |

t

i
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lVNP-ER
1

() 4b. Question

Discuss Georgia Power's general policies, procedures and criteria j
for selecting transmission line routes, including considerations

'

given to avoiding possible conflicts with areas where. adverse effects i

on the existing environment will result. Discuss general policies ,

and practices for clearing and restoring cover plants in transmission -
corridors, right-of-way maintenance procedures (including usage of
herbicides) and the land management program offered to property owners.

|
Response ,

GPC's general policies, procedures and criteria for selecting
transmission line routes are given in Ser. tion 5.4. Policies and
practices for clearing and maintaining rights-of-way are discussed ,

in Section 5.4.
:
!

:
I
.

;

;
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VNP-ER ,

i

;

A 4c. QuestionU
Provide an estimate of the land area required for construction '

of lattice type and 'H' frame tower structures and the approximate s

percentage of this land which cannot be restored (i.e., covered
with concrete).

Response ,

.

The land area required for construction of lattice type and 'H'
frame tower structures and the approximate percentage of this land
which cannot be restored is given in Section 5.4. Diagrams con-

,

taining information on the land used by the towers are found on
Figures 5.4-4 and 5.4-5.
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VNP-ER

4d. Question

Provide an estimate of the number of times new transmission
lines associated with the Vogtle Plant will cross railroad
tracks and explain briefly the guidelines used to prevent
direct faulting or flashover at these crossing points. If

the transmission lines will closely parallel railroad tracks,
explain how the possibility of inductive coupling will be
minimized.

"

Response

No interaction is expected between transmission lines and
railroad tracks as stated in Section 5.4. The number of
times new transmission lines cross railroad tracks and the
requested guidelines are given in Section 5.4.

O

O
Amend 1. 4/27/73
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VNP-ER 4

() 4e. Question

For the corridors identified in Section 5.4.1.1, discuss the
feasibility of utilizing existing right-of-way for sections
of the lines, including the effects on overall costs, system
reliability and land requirements.

Response

As discussed in Section 5.4, GPC will use existing transmission
line rights-of-way where feasible and the effects on overall

-

costs, system reliability and land requirements will be taken
into account. Because final routes have not been selected at
this time, neither the extent of using existing transmission
line rights-of-way nor the details on cost, system reliability
and land requirements are known.
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i

4f. Question

Discuss the effects of ozone formation from high voltage transmission i

lines on surrounding vegetation and wildlife.
!

Response :

i

Ozone fonnation from high voltage transmission lines is discussed ;

in Section 5.4. !
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() 4g. Question
I

Discuss an alternate arrangement of putting Units 1 and 2 at the '

proposed Vogtle site and Units 3 and 4 in north Georgia from the ,

standpoint of the effect of transmission line acreages, transmission :
distances and power losses. !

Response
'

|
4

The alternate arrangement of putting Units 1 and 2 at the proposed !

Vogtle site and Units 3 and 4 in north Georgia is discussed in [
Subsection 8.4.3. |
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5. Effects of Siltation on Aquatic Biota

Sa. Question )
For intake and discharge structures and the' barge slip, discuss
the following: i

i

(1) The procedure to be followed during excavation and construc- !

tion to minimize siltation in the river. !

(2) The general design criteria for the int'ake and discharge
structures (i.e. installation on river bank vs use of inlet t

and discharge canals). :

(3) Methods of disposing of dredged and excavated material.

(4) Estimated timing of construction with respect to spawning
season.

(5) Length of river bank and area of river bottom that will be
excavated.

Response

(1) The procedure to be followed during excavation and construction
to minimize siltation in the river is discussed in Section 4.4. ;

(2) The design of the intake and discharge structures is given in ,

Section 3.5. ;
1

(3) The method of disposing of dredged and excavated material is !

discussed in Subsection 4.4.1. |

(4) The schedule for construction with respect to spawning is |
discussed in Section 4.4. |

(5) The length of river bank and area of river bottom that will f
be excavated is given in Section 4.4. '

:
I

t

:
a

r

,

,

i

O
Amend. 1 4/27/73 i

,

._a



VNP-ER

!

() Sb. Question

Provide an estimate of invertebrate populations from the areas of I
;

the river which are likely to be subjected to siltation. Based on
observations to date, indicate whether the area subject to siltation ;

is an important spawning ground for resident and anadromous fishes.
,

Response

The estimated invertebrate populations in areas of the river which I
are subject to siltation are given in Section 4.4. The program to !

determine the amount of spawning in the area is given in Section 4.4.
..
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'

!

Sc. Question

The relative abundance of 5 species of aquatic macrophytes is |
provided in the Environmental Report. Provide data on the t

density and effectiveness of these areas as shelters for fish
fry in the areas expected to be subjected to siltation.

!
Response

Data on aquatic macrophytes with respect to shelters for fish !
fry is given in Section 4.4. |
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O 6. flain Heat Dissipation Systems j

6a. Question |

Provide an estimate of the amount and composition of corrosion products
that will be introduced into the plant effluent from corrosion of the
condenser tubes. ;

i
Response ;

;

The estimated amounts of corrosion products from the condenser tubes that
.

will be introduced into the plant effluent are given in Section 3.5.
{
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| Gb. Question

State how silt which collects in the cooler tower basins will be removed !'

and the method that will be used to dispose of the silt.
,

iResponse :
;

: Removal and disposal of silt from the cooling tower basins is discussed in |
| Section 3.5.
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6c. Question
t

Furnish the lengths and diameters of pipe to and from the natural draft !
,

j. cooling towers to the condenser. ;

i ;
j Response .

!

) The lengths and diameters of pipe to and from the cooling towers to the con- !
denser is given in Section 3.5. i
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!
i

6d. Question

Give a reference for the "TVA formula" given on Page 5.1-5 and used to'
i

evaluate the potential environmental effects from cooling tower operation. |

Response
;

The "TVA formula" is provided in Section 5.1,and the reference is given at !
end of that section. j
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6e. Question !
,

.
t

!

! Makeup and blowdown are expected to vary seasonally. Discuss the operation
i

.
of the towers, including expected number of cycles of concentration as a

| function of month of year and the river water flow rate. j

Response !

i

The operation of the cooling towers is discussed as a function of season in j
Section 3.5. The makeup and blowdown are not functions of river flow. ;
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:

6f. Question1
3

Describe the fill material to be used in the cooling water tower and what !-

impurities the fill material will introduce into the blowdown water. i
; '

,

4

Response,

The fill material to be used in the cooling towers and the impurities introduced"

into the blowdown are given in Section 3.5. i
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I 6. Question9

.What is the estimated total volume of water in the cooling circuit for each
unit?

Response
:
' ' The total volume of water in the cooling circuit for each unit is given in
i Section 3.5.
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6h. Question

What are the air flows (volumes), temperatures, and exit air velocities from
the natural draft cooling towers?

j- Response
'

1
'The air flows, temperatures and exit air velocities from the cocling towers are;

given in Section 3.5. |
'
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|. 61. Question
s

i

How many hours per year will the wet bulb temperature be above 78 F and what
extremes will be reached?

Response

The hours per year when the wet bulb temperature will be above 78 F and the.

extreme reached are given in Section 3.5
,

I

l

1

1.

i,

,

1

|

|
!

|
|

, .

i'
a

9 !
!
!
;

:
.-
,

| !
1

i :
? i

|
-

.

!.

.;'

|- !

!|
i

; >

!

i !

.

J
i

.

I

t

I
s

|
3

| i
'

| Amend. 1 4/27/73 '

!

I i

I i
. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . _ _ _ _ _ _ _ . . . . . . _ _ _ . . _ . . . . _ _ . _.



. _-.. - - . - .- - .. ... - .-. .- . -... - - .. .-.. - . - . - - . - -... .

)

i
i

i

VNP-ER
,

7. Intake Structure ;

i
,

i -

1

| 7a. Question
i t
i

| Describe the design criteria that will be followed to minimize impingement !
l- and entrapment of fish in the trash racks and traveling screens. j
!. ;

Response {
f

The design criteria that will be followed to minimize impingement and ;
4

entrapment of fish in the trash racks and traveling screens are given in i

| Section 3.5. |
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8. Discharge Structure

8a. Qucstion j

i
Describe the design criteria that will be followed to promote mixing and
dilution of the plant effluent with the river water. |

t

Response
;

i
The design used to promote mixing and dilution of the plant effluent with

!the river is discussed in Section 3.5. i
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9. Thermal Effects :

O !
l

9a. Question ;

t

Estinate the size of the mixing zone in which the river water temperature j0will be increased more than 5 F above the ambient river water temperature. ;

r

Response :

The size of the mixing zone in which the river water will be increased more
[than 50F above ambient river water temperature is given in Section 3.5. ;
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h 9b. Question
~

Provide estimates of exgected plume dimensions showing areas affected (by
10F isotherms down to 1 F above intake water temperature) at representative
seasonal temperatures and at average minimum river flow conditions.

,

t

Response '

Estimates of the plume dimensions showing the areas bounded the 5 F isotherm !0

at representative seasonal temperatures and minimum river flow conditions
are given in Section 3.5. Plume dimensions by 1 F isotherms are not available' ,

at this time. !
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i

i 10. tieed for Power, Alternative Plants and Sites, and Benefit / Cost Analysis ;

O-

I

: 10a. Question ;

Discuss role of hydroelectric power in Georgia Power Company (i.e., peaking
,

i vs base loads) and whether hydroelectric plants could be a substitute for I

steam generating plants.
I

;- Response
'

The role of hydroelectric power in GPC and its possibility as a substitute '

for steam power are discussed in Section 8.3. ,
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i
''

10b. Question

| List the monthly peak power demands for the GPC and Southern Company
during each of the years from 1960 to date.'

* |

j

2 Response I.

<

fionthly peak power demands for GPC and the Southern Company during the i
years 1960 to date are given in Tables 1.2-4a and 1.2-Sa. !
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10c. Question

List the total annual (KWH) sales of each Division of the GPC during each year
from 1960 to date.

Response

| The annual (KUH) sales of each division of GPC during each year from 1960 to
date are given in Table 1.2-2.
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i

! 10d. Question

:. Provide the sources of purchased power listed in Tables 1.2-11 and 1.2-13 j

| for GPC and in Tables 1.2-12 and 1,2-14 for the Southern Company. State ,

|- whether these purchases have firm reserves associated with them. |

1
-

'

Response |
t,
!The sources and reserves associated with GPC and the Southern Company purchased

; power are given in Tables 1.2-15a and 1.2-16a, respectively.
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i

| 10e. Question

Provide a reference to Georgia law under which GPC operates as a public
utility arid which mandates that GPC make adequate provision for the supply

.

!
;i of electricity to its customers (ER, Page 8.1-1). !

I

; -
Response

|

Reference to the Georgia law under which GPC operates as a public utility^

has been added in Section 8.1.
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!

10f Question

i Elaborate on the consequences of GPC being unable to meet its load obliga- '

tions (EP,, Page 1.4-1). Discuss plans for load shedding if demand exceeds |

load. !
;

I
i

Response ;
i

The description of GPC's load shedding plans has been expanded and is' discussed (a

. in Section 1.4. i
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|

|h 10g. Question

Based on the experience at Hatch and Farley, provide the approximate per- J

centages of the capital costs of construction that are likely to be spent
in the Central Savannah River area and within the State of Georgia.

Response ;'

|

As estimate of percentages of capital costs of construction to be spent in ;

the Central Savannah River area and within Georgia are given in Section 4.2. !
These estinates are based on Bechtel Power Corporation (Norwalk, California) :,

experience. Information based on experience at Hatch and Farley is not 1

available. !
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10h. Question -,

G i
Provide an estimate of the average per mile construction costs for 230 and !

500 kV transmission facilities and the average assessed valuation per mile i
I

of GPC's 230 and 500 kV transmission lines.
I

Response

Construction costs and assessed valuations per mile for 230 kV and 500 kV lines
!are given in Section 4.2.
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.r

( 101. Question

Since the combustion turbine plant is now operational, Burke County's tax
revenue has been increased significantly with only a minimal requirement
for increased governmental services attributable to the plant. The increased
tax revenue will be available for several years prior to the arrival of non-
area workers for the Vogtle project. Discuss the projected estimates of
tax revenue from the combustion turbine plant and associated transmission
facilities and how this increased revenue could be used by the County to
plan and prepare for the 510 to 760 non-area workers (Page 4.2-1) that
you estimate will be utilized during the peak construction period.

Response

Estimates of tax revenues from the combustion turbine plant are located
in Section 4.2. Suggested uses of these revenues by the County are found
in Section 4.2.
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10j. Question

Discuss the reason why costs were levelized on an annual basis before computing
present worth (Page ll-D-2).

Response

The calculation of total present worth of generating costs is most conveniently
done by first-obtaining the levelized annual generating costs and then
converting to a present worth figure. These calculation in Attachment D
to Chapter 11 have been revised to more accurately reflect the total cost
of generation.
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10k. Question !4

' State whether the annualized generating cost shown in Table ll-A-1 is in
accord with your present discount rate. !,

,

:
- Response j

;

- i

1 The generating costs shown on Page ll-A-1 were in error and have been j

i corrected. !
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101. Question

:

In Table 8.3-1, explain the 17.8% factor associated with fuel cycle costs
and whether a cost escalation component is included in the 4 mils /kW hr. '

estimated for fuel, 0 & M and nuclear insurance.
;

Response |
,

Footnote (7) to Table 8.3-1 has been added to indicate the components of the |
17.8%. Escalation was included in the fuel. 0 & M and nuclear insurance as is .. ;
now indicated in footnote (8) to Table 8.3-1. j
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!

10m. Question

Identify possible or probable location of: |

(1) new fuel supplier {

(2) spent fuel reprocessor ;

(3) radioactive waste disposal site i

!Response
:

(1) The initial fuel supply for each of the VNP units will be fabricated ;

by Westinghouse. At present, the Westinghouse fabrication facilities are located
in Columbia, South Carolina. Subsequent fuel for VNP could be supplied ;

either by Westinghouse or by other qualified fabricators at other locations. '

-

(2) Spent fuel shipping and reprocessing services are presently being offered ,

by suppliers with facilities either planned, under construction or operating ;
'

in the states of New York, Illinois, and South Carolina. Reprocessing of VNP ,

fuel could be performed at these locations or at other locations in facilities ;

to be planned, built and operated in the future.
:

(3) The 2 nearest potential sites being considered by GPC are in Barnwell, !

South Carolina (Chem-Nuclear Services, Inc.), and in Morehead, Kentucky |
(Nuclear Engineering Company, Inc.).
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11. liiscellaneous
t

lla. Question ;

-f

At river flow rates of 5800, 6300 and 10,150 cfs, provide data on the river
elevation, width and average velocity in the vicinity of the intake and ,

discharge structures.

Response
.

River flow and velocity are plotted vs. elevation in a continuous function
on figure 2.5-3a. A diagram showing river width vs. elevation is given in

|Figure 2.5-3b.
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i

lib. Question. ,

i
Provide information on the size, air flow, exit air velocity, fan power

i and estimated noise level for the nuclear service cooling towers. |
,

>
;.

Response
i

The requested information has been added to Subsection 3.5.6. ;
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|
11c, Question |

1i. Furnish a revised Table 2.6-3 (Page 2.6-11).
A

Response,
:

Table 2.6-3 has been revised.
1
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h lid. Question

Furnish additional information to substantiate the statement in the ER
(Page 2.2-5) that barge traffic on the Savannah River has decreased markedly,

j in recent years.
I
i Response

j Information on the decrease in barge traffic on the Savannah River is given
in Section 2.2.;
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; lle. Question
Describe the environmental effects of the auxiliary power generation units i

(auxiliary boiler and diesel generator) to be used at Vogtle. j

j- Response
.

i The auxiliary boiler has been eliminated. The environmental effects of the i

diesel generators are discussed in Section 3.8. !
.
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1

llf. Question

Identify location and elevation of gaseous release point (s) together with ),

: relation to centers of containment for each unit. ,

)!
i

! Response
. ,

The locations of the gaseous release points are shown in Figure 3.6-6 and |
! the elevations are given in Section 3.6. !

t

i

t

i
t

. ;
I
j

i

l

l

i- i

: !

i
:
!
;

i

|
1

\0 |
|

1
'

-

1

|

| |
i

.

!'

'
i

|
'

|

,

|

4

,
-

!

i

i

i

.i

: 9
i

1
Amend. 1 4/27/73,1 -

e

v.g rw- t ,yy y, .-m.,n u. wre-,=-w..--r-ww, s, .ey.+w-,- . . . , , -.e. :_,.... m. - - - - . . . , - .-------%--,~~. 4- ,,-



. _ . . . . _. . .. . _ . . _ _ . . . _ _ _ . . _ . . .. . . _ . _ _ .. . .-_ _ -. . . . . _ _ _ . . _ = _ . _ _ _ _ . _.

,

; I
i

VNP-ER I
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119 Question

In Table 5.2-6 (ER, Page 5.2-13), indicate whether the summation fig e at 1

the bottom of column 9 is as given or should be changed to 1.2 x 10- |
i

Response

The summation figure at the bottom of column 9 in Table 5.2-6 is correct. Two |

of the items in the column were in error and have been corrected. |
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llh. QuestionO
.

.

in several references
The average annual flow 3f the Savannah River giteg/yr.).(e.g., Page 5.2-14, E ,150 cfs (9 x 101 Explain why a

.

jflowrateof1.1x10ygis cm
3cm /yr. was used in Volume VII, Page 11.6-28 (PSAR) :i

for the aqueous ingestion rate model. Indicate which flow rate was used in |
liquid effluent dose calculations. :

!
'

Response
,

The aqueous ingestion rate method in the PSAR is being updated to incorporate ;

a flow rate of 10,150 cfs.
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; 111. Question
>

Ig3Jable 11.6-11 (Volume VII, PSAR, Page 11.6-41), the sensitivity for ii

I in milk samples is given as 20 p Ci/ liter, corresponding to a calculated
I

I

annual dose to an infant thyroid of 125 mrem (well in excess of the proposed
design objective of 5 mrem per year).

,

Response

This question will be answered at a later date. |
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: lij. Question

:

A tentative schedule for the operational monitoring program was given in Table !

11.6-10 (PSAP,, Page 11.6-35). Outline the preoperational monitoring programs- i
for soil, green leafy vegetables (if obtainable within reasonable distance) !
and pasture grass. Indicate whether the soil analyses will include determina- !
tion of plutonium. i

i
Response i

!

This question will be answered at a later date. '|
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