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CHAPTER 1.0

PURPOSE OF THE FACILITY

The Nuclear Regulatory Commission has amended 10 CFR 51,
Licensing and Regulatory Policy and Procedures for Environ=-
mental Protection," effective April 26, 1982, to provide
that need for power issues will not be considered in ongoing
and future operating license proceedings for nuclear power
plants unless a showing of "special circumstances" is made
under 10 CFR Section 2.758 or the Commission otherwise so
regquires (47 FR 12940, March 26, 1982). Need for power
issues need not be addressed by operating applicants in
environmental reports to the NRC, nor by the staff in envi-
ronmental impact statements prepared 1in connection with
operating license applications. (See 10 CFR 51.21, 51.23(e)
and 51.53(¢).)

Accordingly, this Chapter's information is no longer re-
gquired and is deleted.

Rev. 4
1.0-1 +1/82
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2225

10,000

2600

14890

1000
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1500

1500

1500

600

Authorized Maximum

Sheet 5 of 5

Annual Quantity Principal
(acre~feet) Use

869 Industrial
651 Industrial
2080 Industrial
2026 Industrial
163 Irrigation
1986 Irrigation
360 Irrigation
28 Irrigation
340 irrigation

261 Municipel

635 Municipal

190 Municipal
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Alocations are specified

bsee FSAR Figure 2.4-8 for locations.
“Mouth of Wolf Creek is approximately at Neosho River Mile 334.5; John Redwond Deam at approxbmately River Mile 343.7.
AWithdrawal of natural flows in Neosho River cnly at such times as minimm of at least 250 cfs remains immediately downstream from the intake.

Souroce :

by section division, section,

Kansas State Board of Agriculture, 1979, Open file material:

TABLE 2.1

19(a)

township, and range.

ADDITIONAL WATER RICGHTS ON THE NEOSHO RIVER
BETWEEN JOHN EEDMOND DAM AND WOLF CREEK
‘ Approximate Author ized Author ized Maximm [_
Application | Location of Map River Maximum Diversion Annual Quantity Principal
Nusier Diversion(a) | key(b) Milelc) Owner Source Rate (ggm) (acre-feet ) Use
C . - e = R meriotds S — -
14626 Ey NW/NW 9 343 KGAE Necsho 24,685(4) 25,000 Industrial
10-21-15% River
19882 E/NW/NW 35 343 KG&E Necsho 76, 300(d) 57, 300 Irdustrial
10-21-15 River
" 3 - — p ——— ——— S e S et————
32 NW/NE/SE 47 343 Kansas Fish & Came Neosho 12,000 150 Recreation
9-21-15 Connd ss lon River L
4259 SW/NE/NE 49 342 J. Decker Neosho 1,050 156 Irrigation
15-21~-15 River
— S —— —_— e S —— - - - ————— e r— e P ——— —————————— e me— —
21453 Nw 4 339 City of Burlington Neosho 1,000 %7 Mmnicipal
26-21-15 J Coffey Co. RWD 2 and 3 River
271 NE/SW/NW 50 339 W. Strawn Neosho 400 &0 Irrigation
26-21-15 River
— - _— -— p- - - - - - e
vS62 Ne! 41 38 City of Burlington Neosho 800 245 Municipal
26-21-15 River
T —— —————— et ——————— ﬁp_.h_- er————— -
2636 W/SW/SE 45 338 F. Robrahn Neosho 650 61 Irrigation
26-21-15 River
T A ey TN — - —— _— SURE— S
11078 NW/NW/SE » 337 Nelson Motors, Inc. Neosho 1,500 350 Recreation
35-21-15 River 125 Irrigation
! ! L. _-4L~_,~_J,. " s ENUSSIUSSSEI., u— 1 |—"

Division of Water Rescurces, Topeka, Kansas (March).

Rev. 4
11/82



TABLE 2.1-20

NEOSHO RIVER DISCHARGERS* IN KANSAS
DOWNSTREAM OF THE SITE

Design Discharge Actual Discharge
Facility (mgd) e (mgd)
City of LeRoy 0.10 0.04
City of Iola 1.63 0.6-0.7
City of Humboldt 0.325 0.25
City of Chetopa 0.2 0.2
City of Chanute 1.46 2.0

*National Pollution Discharge Elimination System (NPDES)

Source: Waldo, D.F., 1979, Water Pollution Control
Section, Kansas State Department of Health
and Environment, Topeka, Kansas, personal
communication.

(S7C) ¥3-SO0M
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TABLE 2.3-1 Sheet 3 of 3

MONTHLY AND ANNUAL AVERAGE AND &
EXTREME TEMPERATURES FOR WICHITA, KANSAS

Average Average

Month Maxoi:liuﬁny( b)MinDiamlu];ny( b)Avetage (b) ME: :::Lentmn?c'd) ufﬁ;ﬁ:?"'d’
January 41.4 21.2 31.3 75 (1967) =12 (1962)
February 47.1 25.4 36.3 84 (1976) -6 (1971)
March 55.0 32.1 43.6 89 (1956) -2 (1960)
April 68.1 45.1 56.6 96 (1972) 15 (1975)
May 7.1 55.0 66.1 100 (1967) 31 (1976)
June 86.5 65.0 75.8 106 (1956) 43 (1969)
July 91.7 69.6 80.7 113 (1954) 51 (1975)
August 91.0 68.3 79.7 110 (1964) 48 (1967)
September 8l.9 59.2 70.6 105 (1978) 35 (1967)
October 3.3 47.9 59.6 95 (1954) 21 (1976)
November 55.8 33.8 44.8 8l (1978) 1 (1975)
December 44.3 24.6 34.5 83 (1955) -5 (1968)
Annual 67.6 45.6 56.6 113 (1954) -12 (1962)

In degrees Fahrenheit,
Data Period 1941-1970.
Data Period 1953-1978.
Most recent in cases of multiple occurrence.

QA0 ow

Source:

Environmental Data Service, 1978, Local climatological data, annual
summary with comparative data, Wichita, Kansas: Environmental Science
Services Administration, U.S. Department of Commerce, Silver Spring,
Maryland.
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TABLE 2,.3-2
STATISTICS AND DIURNAL VARIATION OF METEOROLOGICAL PARAMETERS
(ANNUAL) Page 1 of 4 '

STATISTICS AND DXWN& VARIATION OF MLTEOROLOQICAL PARAMETERS
DATA PERIOD: THREE YEARS COMBINED

DATA SOURCE: ON-SITE WOLF CREEWK manm STATION
TABLE GENERATED: 11/09/81 13 14 50 lWL!NOTCN. KANSAS

S AND ELECTRIC
m JOB NO 7699-064

METEORCLOGICAL PARAMETERS (HEICHTS IN METERS)

O el O NN R CTIA SHB HR SHS IR T

10 00 10 00 006000 8500 8500 1000 1000 &0 00 &0 00 10 OO
HCUR DEC C DFG C DEGC C DEG C m/SEC M/SEC PCT
1 10 & 9?7 9 F 1.2 F 40 SSE 7.3 S 70 2
2 102 3 & 9 F 3 F 0 SSE 7.2 EY 71. 4
3 99 9.9 9 F 1.1 E a9 SSE 72 s 72 4
4 95 S 4 8 F 11 E 40 SSE 7. 3 S 73.3
S 9.3 2.3 8 F 3.1 E 4 0 SSE p A S 74 1
& 9?1 8.3 7 B 1.0 E 40 SSE 71 S 747
7 94 .9 3 E s E 4 2 SSE 69 s 74 2

8 102 38 -1 E - 0 E 4 3 S 6 8 S 72 © .
3 11. 4 6.1 -9 D - & D 5.0 S 6 9 EEN s
10 12. 6 6 2 -8 c -9 D S 4 SSwW 70 SSW b4 A
11 138 6 3 -9 3 -1.0 D S 6 SSw 71 S8W 60 9
12 14 8 & 3 -9 B -1.3 D S & S5W 7. % SSw 87. 2
13 19:9 & 3 -9 B -1.1 D 3.7 SSW 7 2 SSW 4.7
14 16 1 6 2 -9 B -1. 1 D 58 SSW - S5W 2.9
19 16 4 6 2 -8 c -1.1 D 3.7 SSW 73 SSW 51 8
16 16 & 6 1 -7 D -1.0 D s & s 7 2 8 %12
17 16 3 60 - & D -8 D 82 B S 9%1.8
18 19 6 6 1 -2 E - & D 4.7 SSE 7.0 SSE %4 2
19 14 & 6 2 2 E 2 E 42 SE 70 SSE %7 &
20 13. 6 6 2 5 E ] E 4 1 SE 7 2 SSE 61.0
21 12.7 6 1 E F 9 E 41 SE 7 4 SSE 637
22 12. 1 60 9 F 1.0 E 41 SE 7 4 SSE &% 9
23 11. 6 39 9 F P | E 41 SE 7.9 SSE &7 4
24 11 0 S8 9 F 12 F 4 0 SSE 7 4 SSE 68 8
AV Balcy mAax 173 83 '$ 3 3 195 %
MEAN 12 & s 9 1 E 1 £ 4 5 SSE 7 2 S 439
CLIMATIC MEAN 12 7 s 3 a7 71 63 9
AVG DAILY MIN 79 3.0 21 4 0 47 2
ABSOLUTE MIN -22. 7 =27 0 00 00 11. 7
STANDARD DEV 10. 9 99 24 29 17.7

VALID OBS 25898 24750 24092 24092 24047 24047 25673 2%615 24995 24B17 24484 ‘
INVALIDC OBS 206 19554 2212 2212 22%7 22%7 631 689 1349 1487 1618
TOTAL 08S 26304 26304 26304 26304 26304 26304 26304 246304 26204 26304 24304
CATA RECOVERY 38 % 4 91 6 91 4 91 4 91 4 97 4 97 4 949 543 938
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TABLE 2.3-2 (Continued)

STATISTICS AND DIU'WAL VARIATION OF METEOROLOGICAL PARAMETERS

STATISTICS AND DIURNAL VARIAT
DATA PERIOD: JUNE 1

DATA SOURCE
TABLE GENFRATED
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3?0.0’ ICAL PARAMETERS

Page 2 of 4

g(l mngr ING STATION
M !LEC TRIC

B NO  7699-064
(HEIGHTS IN METERS)
sbetd  "BIR PEED  “DIR wumib
10.00 10.00 &0 00 &0 00 10 00
M/SEC M/SEC
a1 SSE 7 6 s 7.2
41 SSE 7.3 s 724
4.0 SSE 79 s 739
a1 SSE 7.4 s 749
4 1 s 7 A SSW 79. 3
a2 gSE 7 4 sSW 79 &
4 3 s 7 2 s 74 8
47 S 71 55w 72. 9
52 SSW X SSW 48 8
9.9 SSW 7.3 S5m 64 7
9.7 SSW 7.9 S5« 61 0
9.7 SSW 7.3 SSW 57 8
9.8 55w 7.9 S5 s 4
S5 8 SSW 79 S5 339
9.7 SSwW 7 6 SSW 8.7
9.9 S 79 SSW 52 6
5 1 5 7 4 S 939
49 SSE 72 s 38
4 1 SSE 7.9 SSE %9 3
4 1 SE 7 6 SSE 62 4
40 SE 7 SSE 64 9
4 0 SSE 7 8 SSE &7 O
4 1 SSE 79 SSE 68 9
a1 SSE 78 S 49 9
16 20 7 100
7 10. 8 80
a S 7.9 S &35
R 7 4 sHa
8 39 18
4 29
B84 8393 809% 7986 8303
8750 @760 9760 8760 8
96 9% 8 2 4 12 94
Rev. 4

11/82
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TABLE 2.3-2 (Continued)
STATISTICS AND DIURNAL VARIATION OF METEOROLOGICAL PARAMETERS

(ANNUAL) Page 3 of 4
STATISTICS AND DIURNAL VARIATION OF METEOROLOGICAL PARAMETERS
DATA PERIOD  JUNE 1, 1974 THROUGH MAY 31, 1979

DATA SOURCE _ON-SITE CREEX GENERATING STATION
: RaT 1704/81 13 19 37 NG TON. KANSAS
HOLE T b s mﬁa AND ELECTRIC

7699064
METEDROLOGICAL FARAMETERS (HEIGHMTS IN METERS)

o008 ~ofNY "Sene cCASR bk cCass ofed  “DIR oPEED “BIR wumib

10.00 10 00 13' % 4'.8183 3388 5888 10.00 10.00 40.00 &0.00 10 00
HCUR DEC C DEG C DEG C DEC C M/SEC M/SEC PCY
1 10.3 $.3 -] F 1.1 E 41 SSE 71 § 712
10 0 .3 8 F 1.1 E 40 SSE 7.0 S 724
3 9?4 9.1 7 E 1.1 E 40 SSE &9 &8 732
$ "3 50 ? E 1.0 E 40 SSE 69 S 741
S 9?0 4 9 7 E 1.1 E 4 0 SSE 68 ] 75.0
B 89 S0 B E 9 E 40 SSE 6.7 S 734
7 % 4 s 2 1 E B} E 42 SSE Y S 747
8 10.2 9.9 - 4 D -2 E 4 6 s & 4 s 729
El 11. 4 s 8 -7 D -7 D s 2 s & 6 S &8 l‘ll"
10 12 9 s 8 -9 B -1.0 D 9.9 SSW 6 8 S 649
11 13 & s8 -1.0 A -1.1 D 57 SSwW &9 3 611
12 14 & $9% -1.0 A =11 c s 8 SSW 7.0 SSW %8 0
13 1.3 $8 -1.0 A -11 c 9.9 SSW 71 SSW %3 8
14 19.7 S8 -10 A -1.1 D 89 SSW 7.2 SSW %4 1
19 161 58 -9 B -1.1 D s.8 SSW 71 8SW %2 9
16 16. 2 s 7 -9 B -1.0 D s 8 SSW 71 SSW %2 2
17 16 0 s 7 -7 D -8 D s 4 s 70 8 %32
18 19 2 58 -3 D - 4 D 48 s 6 8 s 937
19 14 2 59 1 E Z E 43 SSE & 8 SSE 99 4
20 132 593 s E & E 41 SE 7.0 SSE &2 8
21 12 4 3.8  ; E L4 E 4 2 SE 7 2 SSE 69 3
2 11.7 9.7 7 E 1.0 E 42 SE r A SSE &7 1
23 11.2 3 6 El F 1.0 E 4 3 SSE 7.3 SSE &8 &
24 10.8 s 4 8 F 1.1 E 42 SSE 7.2 S 499
ABSOLUTE MAX 396 228 15 9 19 7 100. 0
AVG DAILY MAX 17 0 8 3 7.4 10 2 80 3
MEAN 12 4 5 6 -0 E 1 E 4 8 B 6 9 8 44 9
CLIMATIC MEAN 12 4 99 4 8 70 64 4
AVG DAILY MIN 7.2 27 22 38 48 &
ABSOLUTE MIN -19.9 =22.9 00 00 18 0
STANDARD DEV 10.7 92 24 29 18 2
/ALIO 0OBS 87% 8736 ©8700 B700 8506 B506 8574 @%0 8375 B83%9 8732
INVALID OBS L =4 &0 60 254 254 186 =200 385 401 =3
TOTaL 08S 3740 8760 8760 8760 9740 8760 8760 8780 8760 8760 8740
DATA RECOVERY 100. 0 99 7 993 993 971 7.1 7.9 97.7 9% 5 93 4 39 7‘
Rev. 4
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TABLE 2,3-2 (Continued)

STATISTICS AND DIURNAL VARIATION OF METEOROLOGICAL PARAMETERS

STATISTICS AND DIURNAL VARIATION OF

DATA PERIOD

DATA SOUR
TABLE GENFRATED

HCUR

N e ok wN

9
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12
13
14
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16
17

1
-

19
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AEPEIE
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/ALID 0BS
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TOTaL 03

DATA RECOVERY
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e s e be e
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o o
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0 W
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1979 THROUSH

SITE
11/04/81. 14 42 23

METEOROLODGICAL PARAMETERS (HEIGHTS

sofnT “FEne
10. 00 £ %
DEG C DEGC C
4 5 1. 8
4 93 1.0
4 4 1.0
a2 1.0
41 9
4 0 9
4 1 )
4 3 2
47 - 3
4 3 - &
4 3 -7
90 -8
4 9 -0
4 7 -8
48 -7
4 6 -6
4 5 - 9
4 7 -2
48 2
49 &
4 8 8
a8 °
47 1.0
45 1.0
22 5
7 4
S
21 3
i0. 3
7709 7973
8784 8384
87 3 86 2

mMTET TMMMO OO0 0O 6000V MMM M N N UM

(ANNUAL)

METEOROLOGQICAL PARAMETERS
MARCH 4, i'&

Page 4 of 4

WOLF CREEK GENERATING STATION
KANSAS

BURLING
K

DELTA
TEMP

10. 00
83 00

Wwwwon

e e e e e
n

-1
-y
-y
-y

U N~ 00>~ uvuDd v OO0 0 E s WweowNn

e e e e

6938
1826
8784
79 2

X
N
- f

MM MTMMM O 0O 00U DO OO O MMM AW N MAM
W W s & s & U0 vy v Oy vl s WU WL
W 9 0O 0O O N NN U VU U & & » N WODoooT™o o

-

[y
D=0 N O b Nb

-0
NAUD & ON Cw OO

QW

S AND ELECTRIC
MOCORE U0OB

NO 7699064

IN METERS)
WIND WIND wWIND

1
DIR SPEED o]

IR
10.00 &0 00 &0 0OC

M/SEC
SE 7 2 SSE
SSE B SSE
SSE 71 SSE
SSE A B
SSE 7.1 s
SSE 70 B
SSE 6 9 s
s 6 8 s
s &6 7 B
SSW &8 SSW
SSW 7.0 SSwW
S5W 7.0 SSw
SSW y SSW
SSW 71 s
- R s
B 7.3 s
SSE 70 SSE
SE 6 8 SE
SE & B SE
ESE 70 SE
ESE 7.5 SE
ESE 73 SE
SE 7 2 SE
SE SSE

19 8
SSE 7 0 SSE

B

42

00

29
8485 8472
183 504 @704
9 96 & 96 4

Rev. 4
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TABLE 2.3-3
STATISTICS AND DIURNAL VARIAIION OF METEOROLOGITAL PARAMETERS

(MONTHLY) Page 1 of 12

STATISTICS AND DIURNAL VMXATIN OF METEOROLOGICAL PARAMETERS
DATA PERIOD  ALL JANUARY COMBINED

DATA SOURCE ON-SITE RATING STA) TON
TABLE GENSRATED: 11/10/81 19 02 03 .l‘wgﬁ m&c"lc
JO3 NO 7695 ~064
METEOROLOGICAL PARAMETERS (HEIGHTS IN METERS)
OF woli R SIS RS I NS PR SHB IR SR
1000 10.00 10 00 xo 00
1000 1000 &0 00 60 00 B85 00 83500 10.00 1000 &0 00 &0 00 10 OO
HOUR DEG C DEGC C DEGC C DEC C M/SEC M/SEC PCY
1 -2 2 -3 7 ) E =] E - & N 67 N 69 3
2 -2 3 -3 7 & E 8 E 9 N 69 N &% 7
3 -2 4 -39 S E 7 E 4 1 Nw p A N 70.3
4 -2 8 -6.0 S E & E 4 2 N g wNw 70 &
- -3.0 -6 2 - E & E 4 2 Wi 7.3 N 70 7
& -3 2 -6 3 B € - E 41 NwW 0 M L 70. 9
7 -3 3 -6 4 - E & E 41 NNW 71 R 70.8
8 -3. 3 -6 3 3 E - E 4 2 N 7.0 B 71 3.
9 -3.0 -6 1 1 E 1 E 4 a N 71 T 7.7
10 20 -9.3 -9 D -9 D “ 9 NNW 70 i 70 2
11 -9 -4 9 -7 D -7 D S 1 N 68 W 680
12 Bl -4 3 -7 D -8 D 9 2 - 67 WS [ |
13 8 -4.2 -8 c -9 D 3.2 W 68 - 63 2
14 1.3 -4 4 -7 D -9 D 2.3 WSW &8 WEW 61 7
19 1.9 -4 3 -7 D -9 D 83 ~ 68 wWEW 9 8
16 1. 9 -4 9 -6 D -8 D 32 - & 8 wEW 99 4
17 1 6 -4 7 - 4 D -6 D 4 6 N 67 SW 59 4
i8 8 -4 8 - C E - 1 E 4 1 ENE 6 & SSW 61 3
19 2 -4 9 3 E 3 E 4 0 ENE 6 9 S &7 6
29 - & -9 1 Bl E S E 41 NE 71 N 6% 2
<1 -1.0 -3 2 S E & E 4 1 ENE 7.3 -~ hé 1
22 -1. 2 -9 4 S E 7 E 319 NNE 7.3 -~ &7 4
23 -3.9 -2. 6 & E 9 E 38 NNW 7.2 - 687 &
24 -1.9 -5 7 S E 8 E 38 w 69 N 68 2
ABSCLUTE MAx 16 6 10 3 13 8 18 1 94 3
AVG DALY MAX 31 -2 0 70 10. 1 78 &
MEAN -1.1 -9 3 H E i E 4 4 N & 9 WNW &6 7
CLIMATIC MEAN -1.0 -9 9 4 4 &7 &% 9
A 5 DAILY MIN -9 3 -8 9 1 8 34 53 2
8SOLUTE MIN -22.7 =27 0 00 00 19 2
STANDARD DEV 71 6 3 22 29 15 9
JALID 0OBS 2201 2060 2173 2173 1641 1641 2037 2036 1974 1968 2031 ‘
157at 2a8 0 2232 223% 2292 233 33 233 398 2203 g3 2% gaag
DATA RECOVERY 58 & 92 3 97 4 97 73. 9 738 9.3 91 2 88 4 88 2 91 0



WCGS-ER (OLS)

TABLE 2.3-3 (Continued)
STATISTICS AND DIURNAL VARIATION OF METEOROLOGICAL PARAMETERS

(MONTHLY) Page 2 of 12

SYATISYXCS AND DIURNAL VM!ATID‘ METEOROLOCICAL PARAMETERS
DATA PERIOD  ALL FEBRUARY MXI‘D

DATA SOURCE: ON-SITE WOLF CREEK GENERATING STATION
TABLE GENERATED 11710/81. 19 33 48 IWLINOTM. KANSAS
KANSAS GAS AND ELECTR.C

DAMES AND MOORE JOB NO 7699-064
METEOROLOGICAL PARAMETERS (HEIGHTS IN METERS)

DRY DEW DELTA STAB DELTA STAB WIND WIND WIND WIND
BULB POINT TEMP CLASS TEMP CLASS SPEED DIR SPEED DIR wWUMID
1000 1000 10 00 10 00
1000 1000 &0 00 40.00 8500 B8S.00 1000 10.00 40.00 6000 10 00
HCUR DEC C DEC C DEG C DEC C M/SEC M/SEC PCT
1 -1.2 -3 8 S 1 & E 42 NNW 7.3 NN 68 0
2 -1.4 -6 0 S E & E 4 3 N 7 2 N &8.0
3 -1.7 -6. 1 S E & E 42 N 7.3 NN &8 1
< -2 0 -6 3 S E & 13 43 NNW 7-9 N &8 2
S -2 2 -5. 9 - E s E 4 4 NNW 7.9 NN 68 9
L] -2 4 -6 6 B E S E 4 4 N 7.3 NNW 9.2
7 -2. 9 -6 6 3 E B E 495 N 7.2 NNW 69 4
8 -2. 6 -6 & 2 E 3 E 4 4 NNW 7.9 NN 70. 1
9 -2.0 -6.1 -2 E -3 E 4 9 Nk 7.0 NNW 69 8
10 -1.0 -5 4 - & D -7 D 53 LINW 70 NNW &8 8
11 1 -3, 1 -7 o} -1.0 D 8.9 WNW 70 N &6 3
12 2.3 -4 7 - B8 c -1.1 D 36 -~ 6 8 W &4 23
13 1.9 -4 3 -8 c -1. 1 D S 7 - 70 wh 62 2
14 s 9 -4. 3 - 8 c -1.1 D s 8 - 7.8 N 60 &
& 3.0 -4.0 -7 D -f. 1 D 8.7 WNW 70 wem 60.0
16 32 -4 0 -7 D -1 0 D 3.9 wWNW &9 N 9 2
17 3.1 -4 1 - & D -9 D S 2 MW 6 9 N 60 3
18 2.9 -4.3 -3 D -9 D 47 NNW & 8 NNW &1 6
19 1.6 e - 1 E 0 3 41 N 6 8 NNW 63 4
20 1.0 -4 7 - E 3 E 4.1 N 6 9 NNW 63 0
21 - -3.0 S E S E 4 3 NNW 7.3 NNW 66 1
22 - 1 -9 2 S E -} E 4 3 N 7 2 NN &6 8
23 - -5 4 & E 7 E 4 4 N 7 4 NN 67 2
24 -7 -3. 9 =) E 7 E 4 3 N 7 4 N &7 7
ABSOLUTE MAX 19 3 - 16 1 18 & 58 7
AVG DAILY Max 4 4 -2. 0 7 6 10 6 77?7
s R S I L L T T 3
AL 188 21 3 36 38 ie 4
STANCARD DEV & 4 3.0 4.9 31 16 2
vALID 088 2040 2004 2033 2033 2040 2040 1854 1852 1617 1616 20C0
INVALTD 0OBS 0o 36 ¥ 7 2 Q 186 188 423 424 40
TOTAL 08S 2040 2040 2040 2040 2040 2040 2040 2040 2040 2Ca0 2040
CATA RECOVERY 1€0. 0 98 2 99 7 99 7 1060 100 0 90. 9 90 8 79 3 79 2 98 0
Rev. 4



STATISTICS AN

WCGS-ER(OLS)

TABLE 2.3-3 (Continued)

(MONTHLY)

STA?XSYICS AND DIUSNA. VARIATION OF METEOROLOCICAL PARAMETERS
ALL COMBINED

MARCH

DATA ON-
TABLE GENE%ATED

N R W N e

24

ABSOLUTE MAX
AVG DAILY ™AX

MEAN
CLIMATIC MEAN

AVG DAILY MIN
ABSOLUTE MIN

STANDARD DEV

/AL 1D OBS
iNVALID OBS
TOTAL OBS
DATA RECOVERY

DRY
BULSB
10 00

m
L2
o

-

G B ND 0O 09O N YWY WY WW e
O VU O @ O N NN NG W NN OB == N &0 0N o

iy

n

'

PN
OONOG @ o0~ 00 -
GLNWES O Ve BW »O

oM
(e oe

SITE
11710781

DEW
POINT

m o
©
o 8

|

L |
L
NN 9 - 0 9 0O 0 9w 9

1 ]
-

i
-

NN We e W e

WOLF

19 47 44, I\I 1

METEOROLOGICAL PARAMETERS

Skne cCASS TEmP cLASS sPeED  “DIR
388 888 4335 838 1000 1000
DEGC C DEG C M/SEC
S E 7 E 4 7 ESE
& E 8 E 4 8 ESE
| E ] E 47 ESE
S E 8 E 47 ESE
S E 8 E 48 ESE
4 E 7 E 3.0 ESE
3 E S E 4 9 SE
- 3 E 1 E 31 SE
- 6 D - & D 8.7 s
-8 c -9 D 6 2 WEW
-9 B -1.0 o] 6 6 WS
-9 B -5. 1 D 67 WEW
-9 B -5. 1 D 6 8 w
- 9 B -1.3 D 6 7 WS
-9 B -1.1 D 6 8 -
-8 B -1. 0 D 57 WSW
-7 D - 9 D 6 3 WSW
-, 9 D - & D s 7 wWSW
- 1 E -, 3 E 48 NE
2 E < E 4 8 E
3 E El E 4 9 E
- E ) E 49 ENE
S E 6 € 4 9 £
S E 7 E 4 8 SE
'3 8
-1 E -1 E 9.9 SSE
9.9
2 A
00
28
1669 1669 1669 1669 2218 2214
963 96 %63 363 14 18
= W oW ool e e

D DIURNAL VARIATION OF METEOROLOGICAL PARAMETERS

Page 3 of 12

GENERATING SYATION
NGTEN. SANEAS
MO ELECTllC

7699004

(HEIGHTS IN METERS)

WIND
SPEED IR

60 00
M/SEC

7

N D D NN N ND DD OO NN NN NN N NN

-
& NN -D
W oNn @9 a0
o
w

2163
223

97

9 O 0 @O & DN S W WNO ND YD OO O @

onNN

WIND HU:%
PCcY
-8
69
70
71
72
7R
73
72
70
&7
52
-1
37
39
sS4
93
33
sS4
%8
61
&1
69
56
&7

60. 00

8

el cfeccchnfin.RRRR

W WO 9N NW NN YUY SN N =YW -

m mm
Rmm@RA

SSE -4

NN NN NO

-
o
~

2163
9

&
2232 2232
9 9 80 O

Rev. 4
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WCGS-ER (OLS)

TABLE 2.3-3 (Continued)
STATISTICS AND DIURNAL VARIATION OF METEOROLOGICAL PARAMETERS

(MONTHLY) Page 4 of 12

STATlng?' AND DIURNAL VAR!AT'IP OF METEOROLOGICAL PARAMETERS
DATA PERIOD  ALL APRIL COMBINED

DATA SOURCE __ON-SITE WOLF CREEK GENERATING STATION
T RAT /117 7. 97 BURL INGTON, K
ABLE GENFRATED 11/11/81 10 3 BURL: Bacraie

DAMES AND MOORE JOB NO 7699-064
METEORCLOGICAL PARAMETERS (HEIGHTS IN METERS)

oLl pOINT CTENP cb m “tm coAss sFEED VDR SPEER  MBIR WD

1000 10 00 :8% Gl»O egoo ‘?% 1000 1000 60 OC 60 00 10 00

HOUR DEG C DEG C DEC C DEG C M/SEC M/SEC PCY

1 10.9 4 El F 5. 3 E S0 SE 8 2 SSE &6 7

2 101 4 2 7 € 1.0 E 49 SE 8 2 SSE &7 &

3 97 42 ? 3 1 0 E 2.0 SE 82 SSE 68 7

< ? 3 41 7 E 11 E 49 SE 8 2 SSE &9 8

b 0 3.9 7 F 1.0 E 30 SE 8 3 SSE 7.7

& 8 8 39 & E 9 E 30 SSE 82 SSE 7.7

7 9?2 4 2 2 E 4 E S 4 SE a2 SSE 71 &

8 10 3 4 3 -9 D - & D 6 2 SSE 8 3 SSE &7 7

9 11. 6 4 8 -7 D -9 D 67 -] 8 2 SSE &3 1

10 130 4 8 -9 B -1.0 D 6 8 s 8 2 8 8 7

11 14 2 47 -9 B -1 1 D 7.1 S5 8 & S5wW 34 3

12 14 9 47 -1.0 A -1.1 D r S Sw 8 s SW %2 0

13 15.7 4 5 -9 B -1 1 D 7 2 Sk 87 Sk 80 4

14 161 47 -9 B -1 1 D 7 2 SW 8 6 SSwW 49 &

15 16 5 4 5 -9 B -1 3 D 73 S5 89 S8W 48 1

16 16 6 4 6 -8 c -1. 0 D 7 2 a5W 8 8 55w a7 9

17 16 9 4 5 -7 D -8 D 69 55k 8 6 55w 47 8

18 16 1 4 5 - 9 D - & D 6 2 -] 81 s a9 2

19 19.3 4 9 - 1 E - 3 E - SE 7 6 SSE %2 3

2 14 0 9.0 “ E - E 4 8 SE 8 SE % J

21 13. 1 30 ) E 7 E 49 ESE 81 SE 99 3

22 12 3 4 8 7 4 E Kl E S ) SE 83 SE 61 4

23 13. 7 4 8 8 F 1.0 E 9.1 SE 83 SE 43 8

24 11.1 4 7 9 F 11 F S0 SE 82 SSE 6% &

B A 3% 33 '$ 1 3 a1

EAN 12. 7 4 & -0 E ] E - 1 SSE o~ 3 SSE %9 8

CLIMATIC MEAN 12 & 4 5 .9 3 60 9

AVG DAILY MIN 7 a4 1 6 28 4 7 43 &

ABSOLUTE ™MIN -7 & =118 7 - 19 3

STANDARD DEV & & & 3 2.7 31 17. 9

VALID 08S 2129 199% 20986 2096 2091 91 2120 2120 2116 2116 199%

to7at Bag s 2120 2180 2156 2180 2160 2160 2180 2160 2160 2160 2160

DAaTA RECOVEWY 38 & 9 4 97 0 97 0 94 8 6 8 98 1 98 1| 98 0 %8 0 92 4
Rev. 4



STATISTICS AND DIURNA™

WCGS~-ER(OLS)

TABLE 2.3-3 (Continued)

VARIATION OF METEOROLOGICAL PARAMETERS

(MONTHLY) Page 5 of 12

STATISTICS AND DIURNAL VARIATION OF METEOROLOGICAL PARAMETERS
DATA PERIOD. ALL MAY COMBINED

ON-SIT
ABLE GENERATED:

DAT& SOURCE

U=

@ N W N e

RN R R e s e e s e b s e e
W~ 0 90090 WN- O 0

24

ABSCLUTE MAX
AVG DAILY MaAX

MEAN
CLIMATIC MEAN

AVG DAILY MIN
ABSCLUTE MIN

STANDARD DEV

vALID OBS
iNvALID OBS
TOTAL OBS
DATA RECOVERY

DRY
BULB
10. 00

> > .. > .. - .- - (2 L .- R
9 @ 9 0> b > O
o

NN NN
QO = N N N N » = O
9 00 N OO NN SO s ND D NWO PO O DN

D~
9 @ 9

P T TR
wWw On Wwo
&y 0 O

(e

DEW
SOINT

Ll
e & -

[ = = = 0O 0000 O0CO0OMW®
—-uoo.ou—-—-—o-—uauouuuuuuoung

-
=

1 rare waf) b e e B b e e e e e e Be
[V I wr L S L T ™
- W O MO

n
-
=
o e

22"2

0
‘4

E
11/711/81

CREEK CENERATING STATI
KANSAS .

WOLF
41.33 BURL INGTON,
. KANSAS GAS AND ELECTRIC

DAMES AND MOORE JOB NO 7699-064

METEOROLOGICAL PARAMETERS (MEIGHTS IN METERS)

TA STAB DELTA STAB W IND WIND WIND
D$LEM CLASS TEMP CLASS SPEED DIR SPEED

28% 13% 5goo 53'83 10.00 10 00 &0 00
DEG C DEG C M/SEC M/SEC
9 F 1 2 F 4 4 SE <
1.0 F 1.2 F 4 3 SE 70
9 F 1 2 F 4 2 SE 70
9 F 12 F 42 SE 70
1.0 F .3 F 4 2 SE 70
9 e - F 4 2 SE 7.0
1 E B E 4 4 SSE 68

- & D -9 D S0 SSE 6 4
-8 ~ -9 D L - ) 70
-8 C -1.0 D 61 SSE 79
-9 <} -1.1 D & 2 SSE 7 6
-1.0 A -1.2 c 63 SSE 7 6
-y. O A -1. 2 c 6 4 SSE 77
-9 <] -1.1 D 6 3 -] 2.7
-9 B -3. 3 D & 2 SSE 7 4
-8 C -3.0 D 6 1 S 7.5
-7 D -9 D 3.9 SSE 7 4
-9 P -7 D S & SE 7.3
-2 E -2 E 4 8 SE 6 9
3 E 3 E 4 4 SE 7 0
) 4 8 E 41 SE 6 9
8 F 1.0 E 4 3 ESE 7 2
9 F 11 13 4 3 SE 7 2
9 F 12 F 4 3 SE 7 4
16 5 20 1

80 10 &6

0 E 0 E 81 SE 7 2
A 7.9

2 g N 2

2 6 3.0

21461 2161 2150 2130 2186 2186 2171
22;5 22;5 Qagg 2232 2233 2233 2235
96 8 96 8 96 3 9 3 97 9 97 3 97 3

imiB

°
38

e a0 N N N NN NN
'CU‘NUOU.U”O
9 W WO O W9 N DO~ 0@ e Y9 YO UNO s

OOO‘UUUODgUU
N e N O e~ 9 9 - W

68

o
w
r 09 0s NV



TABLE 2,3-3

WCGS-ER(OLS)

(Continued)

STATISTICS AND DIURNAL VARIATION OF METEOROLOGICAL PARAMETERS

(MONTHLY)

STATISTICS AND DIURNAL VM!AT!? OF METEOROLOGICAL PARAMETERS

DATA PERICD ALL JUNE COMBINE

DATA SOURCE: 2
TABLE GENFRATED:

HCUR

w W N e

W 9o

9
10
11
12
13
14
I §-]
16
17
18
19
20

-
=

z2

23

24
ABSDOLUTE MAX
AVG DAILY MAX

MEAN
CLIMATIC MEAN

AVG DAILY MIN
ABSOLUTE MIN
STANDARD DEV
JhLAD 03%8

A lvAL': OBS

oTaL
DATA RECOVERY

METEOROLOGICAL PARAMETERS

o
s

N WO s ND DO e O 0 NO 0w
o

~
N b W W NN W R ONY DO - OO0 - Ww

Q
MM MMM MmO DO W P» P PO OOMMmMHM M A MM

O 9 ¥ vy UWUN WU YD e w o o

-0 b B o
)
N @ o 9 0

.. -
W e Oop
20 ub O

»

WOLF CREEX
lUILINOTON. KANSAS

KANSAS GAS AND ELECTRIC
DAMES AND MOORE

(HEIGHTS IN METERS)

WIND

DELTA STAB
TEMP

838 88
DEG C
1 3 F
1.2 F
1. 3 F
1.3 F
.3 =
1.0 E
o E
- ¥ D
-1.0 D
-1. 1 D
-1. 2 C
-§. 2 c
-1. 2 c
-1.2 c
-1.1 D
=5. 0 D
. o)
-8 D
-3 E
3 E
8 E
1.0 E
N8 E
1.2 F
-0 E

1959 1959
<03 209
2160 21560
90 5 90 9

Py

N B

Page 6 of 12

CENERATING STATION

sPLED
10. 00
M/SEC
3

Q= = N ON &b W

Su
oo W oOn o Ow

ubbbubuuuuuuuuuuoauuuuu
9 O O O N N N U U & v & W= 0D 0O v N NND

n
-

JOB NO

DIR

10. 00

SSW
SSW
ssW

SSE
SSE
SSE
SSE

»
LA La)

on
@~

o
-0

NN N NN N NN N NSNS Y >N YN

-

N Os NN OV

= =

an n

7699-064

SPEED  "DIR wumib
60 00 6000 10 00
M/SEC PCT
2 s 73.9
0 ] 791
0 S 76 1
8 s 77. 8
S s "8 9
7 SSW 78 9
3 - 79.9
] SSW 70 4
) SSW 64 4
& SSW 60 4
7 SSW %6 8
] SSW 3.8
0 SSW 9.2
0 SSuW 49 &
0 SSW 48 0
2 S 47 &
3 s 47 9
2 S %0.3
2 S sS4 O
0 s =8 9
4 SSE 63. 9
K - &6 9
s s 6% 0
'y s 71 2
1 100 O
Q9 82 1
0 S 63 4
0 63 9
; 3
7 18 2
a8 2126 2084
23 2180 2148
8 98 4 9% 9
Rev. 4

11/82



TABLE

RNAL VARIATION O {ETEOROLOGICAL PARAMETERS

(MONTHLY

STATISTICS AND DIURNAL OF METEOROLOQGICAL PARAMETERS
DATA PERIOD ALL JULY

DATA SOURCE WOLF CREEK GENERATING STATION
TABLE GEN-RATED ! ! { BURLINGTON, KANSAS
KANSAS GAS AND CLECTRIC
DAMES AND MOORE JU0B NO 7699064
METEOROLOGICAL PARAMETERS (HEIGHTS IN METERS)
DELTA STAB STAB WIND WIND WIND WIND
CLASS CLASS SPEED DIR SPEED DIR
10 00 10. 00
60 00 83.00 10,00 1000 &0 00 60 00
M/SEC
3 4
32

3 1

P
o N o

4

o

4 4

e » 0D W 4

"

W W WwWwews» s s s s e

w

W
o




WCGS-ER(OLS)

TABLE 2.3-3 (Continued)
STATISTICS AND DIURNAL VARIATION OF METEOROLOGICAL PARAMETERS

(MONTHLY) Page 8 of 12

STATISTICS AND DIURNAL VARIAT!G OF METEOROLOGICAL PARAMETERS
DATA PERIOD ALL AUSUST COMBINED

DATA SOQURCE: ON-SITE WOLF CREEK GENERATING STATION
TABLE GENFRATED: 11/11/81 13 91 %0 IWLINGTCN.

ELZCTRIC
DAMES AND MOORE JOB NO.  7699-064
METEOROLOGICAL PARAMETERS (HEIGHTS IN METERS)

B S R M ORE NS S IR MB VIR WA

1000 1000 40 00 60 00 8500 85 00 10 00 10 00 &0 00 &0.00 10 00

HCUR DEC C DEG C DEG C DEG C M/SEC M/SEC pCT

1 21.2 169 ° F 11 E 33 SSE &9 8§ 730

2 206 169% 10 F 11 F 32 SSE &7 s 779

3 202 163 B £ 11 F 30 SSE &9 s 789

s 199 163 1.0 £ 12 F 31 SSE 43 s 801

- 19% 162 10 F 11 E 232 SSE 43 s 1.3

& 194 163 8 F 11 € 33 SSE &4 s 820

7 202 163 1 € 2 E 33 s %9 S 800

8 21 6 171 -9 B = D 40 S %4 s 737

9 232 172 -® e -1.0 D 44 SSw 99 SSW 498

10 4% 172 -8 ¢ -1.1 C 48 SSW &2 SSH &4 6

i1 2% & 17. 0 - 9 3 -1. 2 c 4 9 SSW 6 35 SSkW s 9

12 2% 169 -9 B -12 c 49 S &4 s %59

13 272 168 -9 B -1.2 c 80 s &9 s %39

14 22.7 1.6 -9 B -12 c 82 S o7 s %17

13 21 16% -9 B -1.2 ¢ 80 S &6 S %04

16 221 164 -8 c -11 D s s &8 S %04

17 277 163 -8 D -9 D 49 SSE &9 SSE 817

18 269 167 -3 B =4 D 43 SSE &6 SSE %49

19 237 170 2 3 0 E 3@ SE &8 SSE %98

20 263 171 7 E 7 E a9 SE 7.1 SSE 44 9

! 223 170 1.0 F 10 E 358 SE 7.4 SSE 48 9

22 226 170 1.0 F 11 E a5 SE 78 SSE 711

23 20 168 1.0 F 11 E 36 SE 73 SSE 727

24 216 168 9 F 11 E 3% SSE 71 SSE 743
AVGUBAILY mAX 23 58 158 '3 e ‘8% 8
E AN 236 167 g € 0 E 40 SSE &6 8 &70
CLIMATIC MEAN 23 8 16 6 4 2 67 66 2
AVG DAILY MIN 18 8 14. % 20 38 47. 3
ABSOLUTE MIN 118 18 a 7 20 3
STANDARD DEV 4 5 3 6 1.8 2 6 16 9
JALID OBS 2217 2137 2163 2163 2164 21ss 2028 2214 ;9 AP 2y
NJALID 0BS 15 3 59 8 o8 8 18 a1 3 1%
e #9 3% #% u% #% 8% & 8% w9 el



STATISTICS AND DIURNAL VARIATION OF METEOROLOGICAL PARAMETERS

STATISTICS AND Dlmszﬂ.

DATA PERIOD

DATA SOURCE ON-SITE
TABLE GENeRATED:

HOUR

L I N S e

8

S
10
11
12
13
14
135
16
17
18
19
20
21
22
23
24

ABSOLUTE MAX
AVG DAILY MmAX

Al

ME
CLIMATIC MEAN

AVG DAILY MIN
ABSOLUTE M™MIN

STANDARD DEV
vALAD OBS

BS
DATA RECOVERY

0

D WD Y s NO DO NGO N WO WO O ON BN DD
VN NN W= 00NN YO0~ WW e O N O - =N

e AW
~In

o
YOWN = 00 v

4N N
e = e DD W

WCGS~-ER(OLS)

TABLE 2.3-3 (Continued)

(MONTHLY) Page 9 of 12

ATION OF METEORCLOGICAL PARAMETERS
COMB INED

WOLF CREEK GENERATING STATION

54 BURL INGTON, KANSA:
- KANSAS GAS AND !L!CTR!C

DAMES AND MOORE 7699-064

METEOROLOGICAL PARAMETERS (HEIGHTS IN METERS)

S B Bl
&0 00 6090 8BS 00 83 00 1000 10 00 &0 00
DEG ¢ DEGC C M/SEC M/SEC
1.9 F 1 6 F 30 SE 6 4
.9 F 1 6 3 9 SE 6 2
5.9 F 1 6 F 29 SE & 2
1. 4 F 1 6 F 3 3 SE 6 3
1.4 F 1.9 F 30 SE 6.1
1.4 F 1.9 F 31 SE 61
1.0 F 1.3 F 31 SE 38
o E 3 E 34 SE 2 6
-7 D - 8 D 3° SSE S 6
-9 B -1.0 D 42 S Y
=g. 0 A wf. 3 D 4 2 SSE - W
-1.0 A -1.2 c 4 4 SSE 2.9
-l. - -1. 2 c 4 4 SSE 6 0
-3. 0 A -1.8 (o 4 3 SSE & 1
-9 B -1.1 D 495 SE 6 0
-8 c -1 0 D 4 3 SE s e
-7 D -9 n 4 0 SE 57
-3 D - 4 D 34 ESE - -
S E E E 29 ESE 58
3.3 F 1.1 F 29 ESE &3
1 4 F 1 4 F 29 ESE 6 3
1.5 F 1.9 F 28 ESE 6 3
1.9 F 1. 6 F 28 SE 6 4
1.5 F 1. 6 F 29 SE 65 4
15 8 16 8
58 91
4 E - E 29 SE 60
36 6 1
53 3¢
1.8 29
'gee g Az a A ag A
HU B W3 W8 S w2 ag
Rev.

11/82
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DIURNAL VARIATION OF METEOROLOGICAL PARAMETERS

(MONTHLY Page 10

"

CS AND DIURNAL VARIATION OF ME EOROLOCICAL PARAMETERS

oD ALl CCTOBER COMBINED

DATA SOURCE _ ON-SITE WOLF CREEK GENERATING STATION
TABLE CENERATED. [(1/11/81. 14 937 07 BURL INGTON, KANSAS

KANSAS GAS AND ELECTRIC
DAMES AND MOORE JU0B NO 7699064

DROLCQICAL PARAMETERS EIGHTS IN METERS)

DRY CEW fAD DELTA STABR WIND WIND WIND WIND

VLB POINT +LASS TEMP CLASS SPEED DIR SPEED DI
1 ) 10 0 10. 00

9. O & C 00 8% 8% 00 10 00 1000 60 00 60 00

VE




WCGS-ER (OLS)

TABLE 2.3-3 (Continued)

STATISTICS AND DIURNAL VARIATION OF METEOROLOGICAL PARAMETERS

BYATIS CS AND DI
ALL

DATA PERIOD.

DATA SOURCE: ON-SITE
TABLE GEN:RATED

HOUR

-
“ 0 9 0 N T e LN -

[
n

- e e e
o o s w

R
9 @ 9

U SR S I 5]
W AN - 0

24

ABSOLUTE ™aX
AVG DAILY MAX

~EAN
CLIMATIC MEAN

AVG DAILY MIN
ABSOLUTE MIN
STANDARD DEV

/ALID OBS
IN/ALID 0OBS

"“YA ~

JBS
DATA RECOVERY

:

N We 9O w

~

9 94 0 v b BB s

<

WO N O WO N O v D O G NN e
Q = N W & & & W & O Ny D OO

L e NN

=R

'
o ~-w
wm »90
i
-
N VW W

N
L L ]
N4 W
am N
Qo o an
o ym
\.'DU“ o

[

(MONTHLY)

VMIAD‘?: METEOROLOGICAL PARAMETERS

SR ss;:u e:n:n:vxno STATION
auias ano :L:cvnxc
7699-064

METEOROLOGICAL PARAMETERS (HEIGHTS IN METERS)
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TABLE 2.2-3 (Continued)

STATISTICS AND DIURNAL VARIATION OF METEOROLOGICAL PAPAMETERS

-
(MONTHLY) Page 12 of 12
STATISTICS AND DI VARIATION OF METEOROLOGICAL PARAMETERS
DATA PERIOD: ALL DEC ER COMBINED
TABLE OEnga‘l’!gq-s{l/H/Ol 15 09 30 IW mgou OwAYIM S
% 0& MCY%C 7699-064
METEDROLOGICAL PARAMETERS (HEIQHTS IN METERS)
f eoffY R I R T SHR PR SIS UR SR
1000 1000 60 00 6000 835 00 83500 1000 10 00 6000 &0.00 10 00
HOUR DEC C DEGC C DEG C DEG C M/SEC M/SEC PCcTY
1 1 -4 9 & E b4 E 493 WEW 7 8 WEW &7 7
2 -2 -4 & & E ? E 4 46 SW 2.7 WSW 68 4
3 - 4 -4 8 S E 9 E 43 WEW 7 6 WS &8 8
< - & -4 9 S E 8 E 4 6 WSk 7 &6 wWEW &% 1
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) -1.0 -3. 3 - E 7 E 4 4 SW 7.2 - 70. 1
7 -1.2 -5 1 - E 8 E 4.3 WSW 7.2 Sk 71.0
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- -8 -4 7 -2 E 1 E 47 = 7.1 B 71. 2
10 3 -4 .93 - & D - & D s 2 WSW 7.1 - &7 8
i1 1 6 -4 1 -7 D -7 D 56 - I - H4 4
12 27 -3.8 -8 c -8 D S & - 70 - 61 2
13 3.7 -3 6 -8 c -8 D 9.7 - 7.1 - 38 3
1/ 4 3 -3.7 -8 c -9 D s.8 WSW 7 2 - 98 1
19 47 -3. 9 -7 D - 8 D 9.2 ~ 7 2 - 33 6
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18 32 -4 0 1 E 1 E 4 4 Wik .3 w 7 1
19 2 4 -4 1 a4 E 4 E 4 3 NNE 7.9 Niw 9.9
20 1.7 -4.3 S E 7 E 4 4 NE 7 6 e 61.9
b 1.2 -4 2 & E 8 E 4 4 NE 4 N 4“4 2
22 3 -4 2 ) E 8 E 4 4 N ) A WSW 69 4
23 B -4 3 ) E 9 E 4 4 WSW ol WEW 66 4
24 1 -4 4 ) E 9 E 4 3 - 7.7 WEW 67 &
ABSOLUTE MAX 19. 7 12 2 139 16 9 97 .9
AVG DAILY mMAX 39 -1 4 7 4 10 4 77 9
MEAN 13 -4 4 1 E 2 E 4 8 - 7 4 WSW 64 0
CLIMATIC MEAN 1.5 -4 4 4 9 7 4 62 8
AVG DAILY MIN -2 8 -7 4 2% 4 4 48 1
ABSOLUTE MIN -18.7 =29 9% a 00 17.0
STANDARD DEV 6 0 S 8 24 - 19 9
JALID OBS 2224 2013 19%8 19%8 1932 1932 2138 2137 2142 2140 2010
INVALTD JBS 3 =17 274 274 300 300 J4 9% 0 52 eed
iAeetlee B B3 BY OBY OWT OET WE O8NS @ w89
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TABLE 2.3-17 (CONTINUED) SHEET 6 OF 6

JOINT WIND SPEED, WIND DIRECTION

FREQUENCY DISTRIBUTION (IN PERCENT)

BY STABILITY CLASS

CATA PERIOD: JANUARY 1, 1955 TO DECEMBER 31, 1964

STABILITY CLASS: PASQUILL F
DATA SOURCE: CHANUTE F.S.S., KANSAS

UPPER CLASS INTERVALS
SECTOR OF WIND SPEED (KNOTS) MEAN

2.5 5.0 7.5 10.0 12,5 15,0 17,8 20,0 >20,0 TOTAL SPEED

NNE 3 3.2 1.6 .0 .0 .0 .0 .0 0 4.7
NE 3 8.3 3.1 .0 .0 .0 .0 .0 .0 4.5
ENE O 3.1 1.0 .0 .0 0 .0 0 .0 4.1
E 8 5.4 1.1 0 N .0 .0 .0 0 4.5
ESE I 3. 2.8 .0 0 0 .0 .0 .0 6.1
SE ] .8 2.4 0 .0 o} .0 0 .0 6.9
SSE 0 3.4 2.4 .0 0 0 .0 .0 .0 5.8
S g 2.8 B 0 .0 0 0 0 .0 4.5
SSW B 3.6 172 0 .0 0 0 0 .0 3.2
SW 5 2.2 4 0 .0 «0 .0 ! 0 2.8
NSW 0o 2.2 g .0 0 .0 0 ¢ .0 3.1
\ 0 2.7 .8 0 .0 0 0 0 0 3.8
WANW 1 3.5 1.4 0 .0 0 0 0 0 4.9
W 2 4.6 2.5 .0 0 0 0 0 0 7.3
INW 0 4.5 2.2 .0 0 .0 0 0 0 6.7
i 0 4.5 1.8 0 .0 0 0 0 0 6.2
CALM 21.1
TOTAL 1.0 52.9 24.9 «0 «D «0 .0 .0 «0 100.,0
{UMBER OF INVALID OBSERVATIONS = 0
Rev.
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TABLE 2.3-18
JOINT WIND FREQUENCY DISTRIBUTION
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TABLE 2.3-18 (Continued)
JOINT WIND FREQUENCY DISTRIBUTION

(ANNUAL - 10 METERS) Page 2 of 2
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TABLE 2.3-19 (Continued)
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TABLE 2.3-20
JOINT WIND FREQUENCY DISTRIBUTION

(MONTHLY -- 10 METERS) Page 1 of 6
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WCGS~ER (OLS)
TABLE 2.3=-2F Sheet 1 of Z

AVERAGE MONTHLY AND ANNUAL DAYLIGHT CLOUD COVER,
AND SUNSHINE FOR TOPEKA, KANSAS

Sky Cover(a)

Partly (Tenth of) Possibl?b)
Cleaﬁ Clou}g‘ Clou?g) (Celestial Sunshine
Month  Days'®’  pays'®

vays Dome ) (%)

January 9 6 16 6.2 $5
February 8 6 14 6.3 54
March 16 . 54
April 15 . 56
May 14 > . 59
June : ] 14 N 65

10 . 69

8 ; 70

64

a Data Period 1947-1978.
Data Period 1950-1978.

Data Service, 1978, Local climatological data,
with comparative data, Topeka, Kansas: Environ-
services Administration, U.S. Department of Commerce,

1 sl
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STABILITY PERSISTENCE SUMMARY

WOLF CREEW CENERATING STATION
KANSAS

BURL INCTON,
KANSAS CAS AND ELECTRIC

DAMES AND MDORE JOB NO 7699-064-07
DATA PERIOD FRCM &/ 1/73 TO 3/ 4/80
DATE AND TIHME OF RUN

NUMBER OF HOURS

NUM3ZER OF
COMNSECUTIVE

HOURS -A=
2 2106

3 1640

- 1280

- 926

s 659

7 445

8 =1

9 162

10 84
i1 34
12 15
13 11
1% 9
195 7
ié S
17 3
18 2
19 1
<0 0

< 0
22 0

e 0
24 0
Je 0

1244 INVALID HOUR(S)

-
433
193
88
38
24
15
10

OO0O00O0O00O=NWsGLUDEND O

=G
573
266
140

Q0000000 NWaLE N

WCGS-ER(OLS)

TABLE 2.3-29

10/30/81

-D_
5917
4696
3849
3263
2811
2425
2086
1801
1564
1373
1216
1082
962
852
759
&76
608
551
503
458
422
390
359
334

PASGUILL STABILITY CLASS

-
4089
3053
2330
1798
1382
1051
782
579
411
298
=201
128
84
54
37
25
17
13
11
10

oND O

09 31 21

Pe
2073
1338
892
599
388
247
152

nNaD
oo

-
CO0O0000000O»=aNW

-8-
1727
1341
1057
825
637
483
353
244
159
102

»xu
O00OO0CO0O0COOCNUN 9

Page 1 of 4

Rev. 4
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WCGS-ER(OLS)

TALLE 2.3-29 (Continued)

Page 2 of 4
STABILITY PERSISTENCE SUMMARY
WOLF CREEA CENERATING STATION
BURL INCTON. KANSAS
KAN3AS GAS AND ELECTRIC
DAMES AND MCORE JOB NO 7699-064-07
DATA PERIOD FROM &/ 1/73 TO 5/31/74
NATE AND TIME CF RUN 10/30/81. 09.27. 0
NUMBER OF HOURS
NUM3ER OF PASGUILL STABILITY CLASS
CONSECUTIVE
HOURS -A= =B= ~C- =p= ~E=- ~F- -@-
2 608 213 21! 1905 1427 668 637
3 433 100 S5 1472 1032 407 499
é 314 50 48 1204 763 256 386
5 210 26 24 1017 565 166 299
6 132 19 10 865 422 103 224
? 75 13 S 735 316 59 149
8 59 10 3 s21 229 32 118
9 14 9 2 S24 140 17 80
10 2 z 1 444 g0 9 a7
11 0 . 0 380 6¢ 4 26
2 0 & 0 329 40 1 12
13 0 5 o =287 21 0 -
14 0 a 0 248 12 0 2
s 0 3 0 211 & 0 1
16 0 2 0 179 3 0 0
1 0 1 0 152 2 0 0
18 0 9 0 129 1 0 0
19 0 o 0 112 0 0 0
2 0 0 0 98 ) 0 0
> 0 0 0 8% 0 0 0
2 0 0 o 76 e} 0 0
2 0 0 0 &8 0 0 0
24 0 o 0 60 0 0 0
24 0 0 0 32 0 0 0
66 INVALID HOUR 3)
Rev, 4

11/82



TALE 2.3-29 (Continued)

STADILITY PERSISTENCE SUMMARY

WOLF CREEAR CENERATING STATION
BUNLINGTON, KANSAS
KANSAS GAS AND ELECTRIC
DAMES AND MCORE JOB NO 7699-064-07
DATA PERIOD FRCM &/ 1/74 TQ S/31/

DATE AND TIME OF RUN 10/30/81 09 26 44

NUMBER OF HOURS

NUMBER O PASGUILL STABILITY CLASS
CONSECUTIVE
HOURS -A~- -B- -C- -D=-
p 1294 116 22 1843 1
1 47 124 1492
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STABILITY PERSISTENCE S'UMMARY

WOLF CREEK GENERATING STATION
BURL INGTON. KANSAS
KANSAS GAS AND ELECTRIC
DANES AND MCORE JOB NO 7699-064-07
DATA PERIOD FROM 23 S/779 T0 37 4/80
DATE AND TINME COF RUN 10/730/81 09 29 03

NUMBER OF HOURS

PASQUILL STABILITY
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TABLE 2.3-30

AVERAGE MONTHLY AND ANNUAL WUMBER OF DAYS
WITH THUNDERSTORMS AT TOPEKA AND WICHITA, KANSAS

Number of ?ays Number of D§ s
Month at Topeka'@? at Wichita'®)

*

»

January
February
March
April
May

June

= s O 0 W O O D™ N M+

“

wm
@

Data
Data

urce:

Weather Bureau, 1959, Climates of ates--Kansas:
. Weather Bureau, Department of Commerce,

Environmental Data Service, 1978, Local Climatological
annual summary with comparative data, Topeka, Kansas:
Oceanic and Atmospheric Administration, U.S. Department
Commerc

e.

Environmental D J 7t ocal climatclogical
annual summary wit! ‘ tiv ata, Wichita, Kansas:
Jceanic and ! a n, U.S. Department
commerce.

’
-0
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The Kansas Water Resources Board calculated hydraulic geome-

try parameters for streamflows of 50 and 80 percent dura-
tions and for average discharges in the Neosho River at

two gauging stations downstrean i.om the site (Kansas Water
Rescurces Board 1971). These stream parameters, which re-
flect unregulated flows, are shown in Table 2.4-4. In-chan-

nel hydraulic geometry parameters for average discharge

of the Neosho River near Chanute are included for compari-

son but reflect streamflows regulated by the John Redmond

Reservoir. The regulated streamflow period of record from
October 1, 1964 through September 30, 1972 was used to de-

fine these parameters.

The Neosho River may also be characterized as an effluent
stream. Figure 2.4-6 shows water table contours within
a 5-mile radius of the site. The configuration of these
contours 1indicates groundwater discharges to the Neosho
River., However, because of the low permeability of the
weathered bedrock and associated rock units in the ais2a,

enly a small quantity of groundwater discharges to the Neosho

River.

toward the Neosho River show that the river gains ground-
water downstream from the John Redmond Reservoir from at
least as far away as Iola, the farthest downstream gauge
studied (O'Conner 1974; Stocking 1974) During periods
of low flow, the Neosho River derives almcs% all, if not
all, of i1ts flow from groundwater discharges. November
1950 was chosen as a representative low flow period for

Several cross sections showing groundwater gradients sloping

the Neosho River as there was probably little phkreatophyte
water consumption and no surface water inflow tc or diver-

sion outflow from the river between New Strawn and Iola
during this period. The mean daily discharge was 200 cfs

at New Strawn and 224 cfs at Iola (U.S. Geological Survey,

no date | Water Supply Paper No. 1177]). The difference
of 24 cfs probably represents the approximate groundwater

inflow to the Neosho River between these two cities.

Low-flow augmentation to the Neosho River from the Joian
Redmond Reservoir depends on local and downstream water

requirements, including plant cperating requirements. De-

termining low flow probability of the Neousho River near

the site 1s impractical because any natural low flow would

e augmented by available reservoir storage. Minimum in-

4
|-
(2
A

upstream reservoirs,

'he City of LeRoy 1s the nearest municipal water user down-
stream of the Wolf Creek Watershed. The city's water intake
18 located a t 14 rive

Neosho River.

lows to the John Redmond Reservoir are provided from major

r miles downstream from the conflu-
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Incorporated municipal water supply systems from Coffey ‘
County to Oklahoma, which utilize the Neosho River as the

source of supply, are listed in Table 2.4-5. These include

domestic, commercial, industrial, and public-use water re-

guirements. Rural water districts in Kansas utilizing the

Neosho River as the source of supply, either directly or

indirectly, are also listed in Table 2.4-5. They have been

formed in those areas where groundwater resources are lim-

ited.

There are 34 water right permits granted for irrigation

use along the Neosho River from .ohn Redmond Dam |
to Oklahoma. The maximum ra‘e of appropriated surface water

from the Jchn Redmond spillway location to the Oklahoma

state line is 233,854 jallons per minute, with a maximum

annual quantity of 114,183 acre-feet (Kansas State Board

of Agriculture 1979).

Further description of water use is provided in Section
2.1.3.4.

2.4.1.3 Wolf Creek Cooling Lake

The cooling lake is formed by a "main" earth dam constructed
across Wolf Creek and saddle dame built along the periphery
of the lake. The tops of the dams are at an elevation of
1,100 feet above mean sea level (MSL) to provide sufficient ‘
freeboard and prevent overtopping of the dams by the prob-
able maximum flood and wind and wave action. Service and
auxiliary spillways are provided on the east abutment of

the main dam to pass floods of elevations up to and includ-
ing that of the probable maximum flood. The maximum cool-
ing lake elevation of 1,095 feet MSL occurs when the prob-
able maximum flood is preceded by the standard project flood
and both are routed through the spillways.

The normal operating elevation of the cooling lake is 1,087
feet MSL. At this elevation the lake has a capacity of
111,280 acre-feet and a surface area of 5,090 acres. Esti-
mated sedimentation during the life of the plant in the
cooling lake from the Wolf Creek stream flow and from the
makeup pumped from the Neosho River below the John Redmond
Reservoir is 1 percent of the lake's storage volume at its
normal operating level and thus does not affect the func-
tioning of the luke.

2.4.1.3.1 Makeup Water Supr.y to Wolf Creek Cooling Lake

A major source of makeup water to the cooling lake is the

conservat:ion storage of the John Redmond Reservoir, providing

that the low flow downstream water requirements are satis-

fied. Additional makeup water is supplied by natural runoff .

2.4-8 Rev. 4
11/82
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TABLE 3.5-1 (Sheet 3)

Reactor Coolant Secondary Coolant(z)

Class 6 pCi/gm pCi/gm

Ce~141 7.00E=-5 1.81E-9
Ce-143 4.00E-5 4.79E-10
Ce-144 3.30E-5 9.03E-10
Pr-143 5.00E=-5 9.08E~-10
Pr-144 3.30E-5 1.97E-9

3.90E-1 5.78E-6 ()

(1) Refer to Table 3A-1 for assumptions.

(2) For the secondary side, the noble gas activities are
for the steam phase; all other activities are for steam
generator water activities.

(3) Lower blowdown rates result in higher secondary system
activities. A 60-gpm blowdown will result in a total of
5.35E-5 puCi/gm (excluding noble gases, N-16, and tritium)

in the steam generator. A maximum blowdown rate was used
in this table.
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5.2 RADIOLOGICAL IMPACT FROM ROUTINE OPERATION

Normal operation of the Weclf Creek Generating Station (WCGS)
will result in the release of only very low level ligquid and
gaseous radiocactive discharges. In order to evaluate any
potential impact from these releases, the dose contribution
of the radiocactive materials in the environment was predict-
ed on the basis of terrestrial and aquatic pathways dis-
cussed in this section and in Sections 5.2 ani1 5.3 of the
Environmental Report-Construction Permit Stage (ER(CPS)).
In summary, negligible radiological impact is expected on
man and the aguatic biota or terrestrial mammals as a result
f the quantity of radionuclides to be released from the
WCGS.

A detailed discussion of important dose pathways and
resultant exposure rates was presented in Sections 5.2 and
5.3 of the ER(CPS) and is updated below. An update of this
section was necessitated to reevaluate the potential impact
from 1liguid and gaseous radioactive effluent discharges
1sing the NRC computer codes GASPAR and LADTAP 1II. This
ipdate 1s based on a full three years of meteorological data
collected at WCGS and a revised set of ligquid source terms
which are being incorporated into Section 3.5 at this time.
'he NRC computer codes used in this revision are based on
the methods and models outlined in Regulatory Guides 1.109,
] 11 and 1.113.

PATHWAYS

.adiation Expccure of Biota

presented should be

estimates to bicta as hereiln
since they are predicated

extremely conservative
owing assumptions:

.1quid discharges are diluted only by the
irculating cooling water. No credit was
—aken for further reduction of radionuclide

oncentrations in the cooling lake;

Buildup of the radionuclides in
lake over the pericd of the
plant;
)rganisms are continuously
1 >f discharge to the
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Liguid and gaseous releases will result in radiation doses
to aguatic and terrestrial biota through pathways summarized
in Pigure 5.2-1. Many of the pathways of exposure for biota
are similar to those for man. These pathways include inges-
tion of water and aquatic foods, submersion in air, immer-
sion in water ard exposure to sediments and shorelines.
Other pathways such as inhalation and direct radiation from
air deposition of radionuclides on soils are not considered
significant for inclusion in the total dose to such organ-
isms. Patnways of exposure from ligquid effluents are gener-
ally the most significant contributors to radiation dose to
organisms other than man. Because aquatic organisms can
actively concentrate some radionuclides, these food chain
components are potentially the most important contributors
to radiation dose to terrestrial animals. The impact
through the food chain pathway is expected to reach a maxi-
mum in predatory species such as muskrats, raccoons and
herons which could conceivably obtain their total diet from
aguatic organisms in equilibrium with water at effluent con-

centrations. The dose rate estimates for biota other than
man are discussed in Section 5.2.3.

5.2.1.2 Exposure Pathways to Man

Radioactive effluents from the WCGS will become distributed
throughout the terrestrial ecosystem by dispersion of gas-

eous releases, deposition of radioactive particulates and
dilution of liquid radioactive discharges. Ligquid and gas-
eous releases will result in radiation doses to man through
pathways summarized in Figure 5.2-2.

Gaseous exposure pathways to man include:
Submersion in the cloud of gaseous effluents;
Inhalation of gaseous effluents;

Direct radiation exposure from radionuclide
jeposition on vegetation, soil and exposed
surfaces; and

b Ingestion of contaminated food chain compon-
ents.

The annual individual dose from noble gases was evaluated
in each of the 16 directional sectors around the plant at
the Exclusion-Restricted Area Boundary (.75 miles) Table
5.2=-10), to evaluate cloud submersion and air dose from beta
1d gamma radiations. Also the calculated population dose
ites from submersion in gaseous effluents were evaluated
withir 50 mile radius of the pl (Table 5.2-8a). Radio-

] >dine and particulate gaseous pathway doses were
evalu 1 for a hypothetical worst case and for the control-
ling existing resident in the prevailing X/Q sector which is

.
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north (Tables 5.2-9a and 9b). The hypothetical worst case
assumes a resident lives in the north sector at the Exclu-
sion-Restricted Area Boundary (.75 miles) with members of
each age group present and all pathways present. The con-
trolling existing resident 1lives 1.4 miles north of the
plant and was evaluated as the maximum existing case. The
lose rate estimates for man are presented in Section 5.2.4.

Ligquid exposure pathways to man include:

1. Internal exposure from ingestion of water or
contaminated food chain components;

External exposure from contaminated
shoreline seilmeﬂt.

Dose rate estimates to maximum individuals from 1liguid
effluent concentrations were evaluated at the circulating
water discharge point (Table 5.2-6).

is not available for public consumption at the plant

and no population or individual exposure is expected

this pathway. Although recreational uses of the cool-

lace are not planned it is conservatively assumed that

ivi 3131 exposures from swimming, boating, fishing or
>f £ish could result

scharge water concentrations, biocaccumulation factors, and
stion rates were used to estimate internal dose rates.
hough such activities may nct be allowed on the lake,
lose rates were estimated for individuals boating

swimming in the vicinity of the discharge. The exposure
aite from contaminated shoreline sediments was also calcu-
1ted

.

each pathway 1is based on maximizing condi-
was taken for dilution of the effluents in
buildup of the radionuclides in the lake
wver th life he plant is assumed; all interactions are
ssumed to occen with radionuclide concentrations as they
1111l occ » point of j‘sLharg " Aquatic food chain
2lement > ur to be in equilibrium with dlscharjp
oncentrations pri to consumption. Since ny :w;mmlng,
5 ] ( vities, if allowed, would be
places in the cooling 1lake
evaluation of this path-

the potential dose.

imum individuals ar t} popula-
Roy were also "Alua exposure

ncentrations.

1sideratio




WCGS~-ER(OLS)
5.2.2 RADIOACTIVITY IN THE ENVIRONMENT

Estimated gaseous and liquid effluents from the WCGS are
presented in Section 3.5.

On-site meteorological data collected over three full years
was used to predict gaseous effluent distribution in the
environment. Both the PUFF and straight-line Gaussian dis-
persion models, described in Regulatory Guide 1.111, were
used for determination of ground level and mixed mode annual
average diffusion estimates. Resultant CHI/Q values are
summarized for each sector in Table 5.2-1. For estimation
of effluent dispersion a combination of both a mixed mode
and ground-level release was assumed. The meteorological
data indicates that maximum concentrations would be expected
to occur in the north sector. Gaseous dose calculations
were done using GASPAR computer code. Dose calculation
models used in GASPAR are outlined in Regulatory Guides
1.109 and 1.111. Assumptions used were either site specific
or default values taken from the Regulatory Guides. These
assumptions are presented in Appendix 5A.

Liguid dose calculations were done using LADTAP II computer
code Dose calculation models used in LADTAP II are out-
lined in Regulatory Guides 1.109 and 1.113 for doses to man
and USAEC Report WASH-1258 for doses to biota cther than man
51te specific values were used when available. Default
values used were either recommended in Regulatory Guide
1.109 or taken from HERMES USAEC Report HEDL-TME-71-168.

> assumptions used in LADTAP II are presented in Appen=-

radioactive releases will be diluted by cooling water

flow rate of 1114 cfs and service water with a flow

. 90 cfs for a total discharge of 1204 cfs. This is

ly dilution assumed for dose calculations to the max-
individual interacting with the cooling lake environ-
Buildup or reconcentration the radionuclides in

ooling lake and at the circula.ing water discharge is

] conslideration over a 40 year plant life expect-

1ICY . last five of these years are considered to be
during a drought. The model used for calculating buildup of
the radionuclides 1in the lake 1s presented in Appendix 5A.
'he models were taken from Regulatory Guide 1.113 and USEPA
dionucli Accumulation in a Reactour Cooling Lake.

38, 1s the nearest downstream water

Dose rates to an individual residing

population at Roy have been eval-
rates take into cons eration a 40 year
in al nd then a further

] 1 taken for the

-

3
= e S
from the lake ¢to
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Results of noble gas calculations at the Exclusion-
Restricted Area Boundary (.75 miles) show the maximum cloud
submersion dose to the total body to be 2.2E-002 mrem/yr and
7.24E-002 mrem/yr to the skin in the north sector. The air
dose resulted in exposure rates of 3.55E-002 mrad/yr gamma
and 1.00E-001 mrad/yr from beta.

Doses attributable to radioactive particulates and iodines
were evaluated at the north sector Exclusion-Restricted Area
Boundary. A hypothetical worst case assumed members of each
age group were present and all pathways were present at the
boundary. Members of each age group weve assumed to ingest
goat milk rather than cow milk to consider the worst case
milk ingestion pathway. The maximum organ and total body
dose was 6.51 mrem/yr to the thyroid of an infant and 4.66E-
001 mrem/yr to the total body of a child. Doses attributa-
ble to the actual controlling existing resident (1.4 miles
north sector) for the maximum organ and total body dose were
3.08 mrem/yr to an infant's thyroid and 2.00E-001 to the
total body of an child.

Calculated population dose rates from all pathways due to
gaseous effluents were predicted based on the population in
the year 2000. The results of these calculations are pre-
sented in Table 5.2-8a and 8b.

5.2.4.3 Direct Radiation From Facility

This subject was discussed in Section 5.3.4 of the ER(CPS).
Although the source strengths involved have changed slight-
ly, the conclusion reached-that negligible annual population
exposure would be =z2ceived in direct radiation from WCGS-
has not changed.

5.2.4.4 Annual Population Doses

Population dose rates are summarized in Table 5.2-8a and 8b.
From these calculations, the average person within §9 miles
of the site would receive an annual dose of 8.9x10 mrem.

5.2.5 35UMMARY OF ANNUAL RADIATION DOSES

The design of the WCGS will assure that gaseous and liguid
effiuent concentrations are within the guidelines stated in
10 CFR 20. During reactor operation, ac*ual radionuclide
concentrations in the environment will :>» determined by
continuous environmental monitoring.

A series of previously discussed tables from Sections 5.2.3
and 5.2.4 estimate individual, population ané biota annual
doses from liguid and gaseous effluents. A brief summary of

Rev. 4
5.2=7 11/82



WCGS-ER(OLS)

calculated total body and thyroid dose rates from liquid
and gaseous effluents is presented in Table 5.2-11 for max-
imum individual exposures and population exposures.

The exposure pathways considered for calculation of doses to
man and biota are outlined in Sections 5.2.1.1 and 5.2.1.2.

A conformance sumnary with 10 CFR 50, Appendir I, 1s out-
lined in Table 5.2-12.
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WCGS~-ER(OLS)
TABLE 5.2-2

CALCULATED LIQUID EFFLUENT
DISCHARGE CONCENTRATIONS

FROM ROUTINE OPERATION

pCi/T
Release Ef}cul:sing ﬂaoligg a
Isotope Ci/yr Wate Lake LeRoy

1H 3 4.10+002 2.38+004 2.34+004 7.38E+002
24CR 51 9.00~005 1.62-004 7.83-005 2.47E-006
25MN 54 1.20-004 1.22-003 1.11-003 3.50E-005
26FE -3 9.00~005 2.39-003 2.30-003 7.26E-005
26FE 59 5.00-005 1.17-004 7.02-005 2.22E-006
27C0 58 1.30~-003 4.09-003 2.88-002 9.09E~-005
27C0O 60 9.80-004 4.07-002 3.98-002 1.26E-003
35BR 83 3.00~005 2.79-005 9.40-008 2.97E-009
42MO 99 1.30~003 1.84-003 1.67-004 5.27E-006
437C 99M 1.70-003 1.60-003 1.33-005 4.20E-007
52TE 129M 7.00-005 1.39-004 7.42-005 2.34E-006
537 131 9.50-002 1.12-001 2.40~-002 7.57E-004
S2TE 132 6.10-004 6.30~004 6.19-005 1.95E-006
531 132 1.70-003 1.58-003 5.11-006 1.61E-007
531 133 3.00~002 2.87-002 8.23-004 2.60E-005
55CS 134 8.10-003 1.79-001 1.71-001 5.40E-003
531 135 5.20-003 4.89-003 4.55-005 1.44E-006
55CS 136 2.10-003 2.81-003 8.54-004 2.70E-005
§5C8 137 7.30-003 5.03-001 4.96-001 1.57E-002
402ZR 95 1.40-004 4.14-004 2.84-004 8.96E-006
41NB 95 2.00-~004 4.06-004 2.20-004 6.94E-006
37RB 86 2.00-005 3.03-005 1.17-005 3.69E~007
44RU 103 2.00-~005 4.35-005 2.49-005 7.86E-007
44RU 106 2.40-004 2.90-003 2.68-003 8.46E-005
47AG 110M 4.00-005 3.46-004 3.09-004 9.75E-006
58CE 144 5.20-004 4.98~-003 4.50-003 1.42E-004
38SR €9 2.00~005 5.12-005 3.26-005 1.03E-006
S2TE 127M 1.00-005 4.32-005 3.39-005 1.07E-006
S2TE 127 2.00-005 1.88-005 2.46-007 7.76E-009
52TE 129 5.00-005 4.65-005 7.49-008 2.36E-009
531 130 1.00-004 9.49-005 1.63-006 5.14E-008
52TE 131M 3.00~005 2.90-005 1.18-0926 3.72E-008
93NP 239 2.00-005 2.01-005 1.47-006 4.64E-008

3 = metastable
Based solely on dilution by the circulating water discharge and
buildup of radionuclides over 40 year plant life.
Based on dilution by the circulating water discharge and build-
up of radionuclides in the cooling lake over 40 year plant life.
Concentration of radionuclides at the LeRoy water works intake.
Based on dilution by circulating water discharge and build-up
of radionuclides in the cooling lake over 40 year plant life

and additional

dilution in the Neosho River.

Rev. 3

12/81




INGESTION

Fish
Invertebrate
Drinking Water

EXTERNAL EXPOSURE

Shoreline
Swinming
Boating

Totals

~ SKIN

5.40E-005

5.40E-005

WCGS-ER(OLS)

TABLE 5.2-7

ESTIMATED DOSE FROM LIQUID EFFLUENTS
TO POPULATION OF LEROY

POPULATION DOSE

(person-rem/yr)

2.60E-0G3
1.95E-005
4.85E-004

4.62E-005
1.59E-007
3.18E-007

3.15E-003

LIVER

3.88E-003
3.68E-005
1.91E-002

4.62E-005
1.59E-007
3.18E-007

2.31E-002

TOTAL BODY THYROID

2.28E-003
2.38E-005
1.88E-002

4.62E-005
1.59E-007
3.18E-007

2.12E-002

5.84E-005
7.71E-006
1.88E-002

4.62E-005
1.59E-007
3.18E-007

1.89E-002

KIDNEY

—_—

1.32E-003
1.84E-005
1.87E-002

4.62E-005
1.59E-007
3.18E-007

2.01E-002

LUNG

4.85E-004
1.03E-005
1.85E-002

4.62E-005
1.59E-007
3.18E-007

1.90E-002

1.15E-004
1.70E-005
1.85E-002

4.62E-005
1.59E-007
3.18E-007

1.87E-002

Rev. 3
12/81



WCGS~-ER(OLS)

TABLE 5.2-8a

CALCULATED POPULATION DOSE RATES
POPULATION IN YEAR 2000: 184,410
50-MILE RADIUS

TOTAL ANNUAL POPULATION DOSE:
NOBLE GASES

PARTICULATES, IODINES AND

S0-MILE ANNUAL INTEGRATED POPULATION DOSE SUMMARY (MANREM)

PATHWAY TOTAL BODY BONE THYROID SKIN

PLUME 1.05-002 1.05-002 1.05=-002 4.39-002
GROUND 1.55-003 1.55-003 1.55-003 1.82-003
INHAL 2.80~002 7.09-005 4.62-002 2.80-002
VEGET 6 86-002 2.16=-001 2.22-001 6.79-002
COW MILK 2.80-002 9.53-002 1.30-001 2.76=002
MEAT 2.71-002 1.07-001 3.31-002 2.71-002
TOTAL 1.64-001 4.30-001 4.43-001 1.96-001

Rev. 4

11/82



CGS-ER(OLS)

TABLE 5.2-8b

CALCULATED POPULATION DOSE RATES
U.S5. TOTAL

FOTAL ANNUAL POPULATION DOSE: PARTICULATES, IODINES AND
NOBLE GASES

TOTAL U.S. ANNUAL INTEGRATED POPULATICN DOSE SUMMARY (MANREM)

PATHWAY TJTAL BODY

BONE _THYROID  _ SKIN _

PLUME 3.42-001 3.42-001 3.42-00: 2.25+000
3ROUND 1.55=003 1.55-003 1.55-003 1.82-003
INHAL .46+000 7 .48+000 1.46+000
.77+001 5.41+0¢ .96+001 1.77+00)
.99+000 2.13+001 7.43+000 $.99+000

«23+001 .95+001 1.23+001 1.23+001

«.35+002 .12+001 4.07+001




WOCS~-ER(O1S)
TABLE 5.2-%

PATINAY DOSES (Hypothetical Worst Case) ™' “'

Age

_location Grosp Patrway —Critical Orgar Dose Corvributions (mRem/yr)
Aduls —Skin _Tyroid = __ Bone = Total Body
Cortrollinyg Ground Contamination 1.26 E-02* 1.08 E~02 1.08 E~02 1.08 B-02
Sector Eaclusion- Air Inhalation 3.69 BE-02 6.14 E-02* 9.64 E~0S 3.69 B-02
Restricted Area Vegetable Ingestion 8.92 B~02 3.97 E=0L* 1.78 E=-01 9.35 E~02

lrundary .75 miles Cow Milk Ingestion
North Sectar Goat Milk Ingestion 5.35 B=02 8.68 BE-01* 7.98 E~02 6.13 B-02
Meat Ingestion 2.15 E~02 4.60 B-02 6.69 E-02* 2.18 B-02
Total Dose (mRem/yr) 2.14 ==01 1.38 E+00 3.36 E-01 2.24 E-01
Teen Skin Dyroid Bone Total Body
Ground Contamination 1.26 C-02¢ 1.08 B~02 1.08 B-02 1.08 B-02
Air Inhalation 3.71 E=02 6€.76 E=02* 1.29 E-04 3.71 B=02
le Ingestion 1.20 E=01 3.78 E~01* 2.92 E=01 1.24 B-01

Cow Milk Ingestion
Goat Milk Ingestion 7.76 B=02 1.37 E+00* 1.47 B=-01 8.60 BE~02
Meat Ingestion 1.61 E=02 3.38 E-02 5.6% E=02¢ 1.63 BE~02
Total Dose (mRem/yr) 2.63 E-01 1.86 E+00 5.06 E~-01 2.74 B=01
Child Shkin _Tyroid Bone Total Body
Ground Contamination 1.26 E-02* 1.0/ E=02 1.08 E-02 1.08 E~02
Air Inhalation 3.28 E=02 6.75 E=02* 1.65 BE~04 3.29 B-02
Vegetable Ingestion 2.37 =01 6.30 E=0L1 7.05 E~01* 2.40 B~01

Cow Milk Ingestion
Goat Milk Ingestion 1.46 2-01 2.69 E+00* 3.60 B-01 1.55 E-01
“‘eat Ingestion 2.70 E=02 5.38 E=02 1.06 E-Qi* 2.71 B=02
Total Dose (mRem/yr) 4.55 E~01 3,45 E+00 1.18 E+00 4.66 E~01
Infant Skin Thyroid Bone Total Bosv
Ground Cortamination 1.26 E=-02* 1.08 =02 1.08 E=-02 1.08 B=02
Air Inhalation 1.89 2-02 5.06 E=02* 1.16 E-04 1.39 £-02

Vegetable Ingestion

Cow Milk Ingestion
oat Milk Ingestion 2.60 E-01 6.45 E+00* 6.98 E-01 2.72 E=01

Meat Ingestion

Total vse (mRem/vr) 2.92 E=01 t.51 E+00 7.09 E-ua 3,02 E-01
ppendix I Limit (mRem/yr) 15.00 2+00 15.00 2+00 15.00 E+00 15.00 E+00

Note (1)

\ssumes merbers of eaach age Jroup are present and 211 pathways are present at the Controlling

Zxclusion-Restricted Area Boundary.

Assumes members of each age Jroup ingest goat milk rather than cow milk to consider the worst case

nilk ingestion pathway.
Asmmes 0O egetable or meat ingestion by infants.

ldentifies the critical organ dose for each given pathway.

Rev. 4



WCGS~ER(OLS )

TABLE 5.2-9b
CALCULATED RADIOACTIVE ICDINE AND PARTICULATE GASROUS
PATHARY (Controlling Bxisting Resident)”’

e
Location Graup Pathway Critical Organ Dose Contributions (mRem/yr)
Adult Skin _Thyroid Bone Total Body
1.4 miles N Graund Contamination 4,97 E~03* 4.24 E~03 4.24 B-03 4.24 B-03
1.4 milea N Air Inhalation 1.68 E~02 2.76 E~02¢ 4.19 E-0S 1.68 B~02
1.4 miles N Vegetable Ingestion 3.92 E~02 1.63 E-01* 7.35 E-02 4.10 BE-02
1.1 miles N Cow Milk Ingestion 1.94 B-02 4.06 E-01* 4.04 B-02 2.12 BN
1.1 miles N Meat Ingesticn 1.20 E~02 2.60 E~-02 3.55 E~02* 1.22 =02
Total Dose (mRem/yr) 9.24 B-02 6.27 E-0L 1.54 E~01 9.54 B-02
Teen Skin Dyroid Bone Total Sody
1.4 miles N Ground Contamination 4.97 B=03* 4.24 203 4.24 B-03 4.24 203
1.4 miles N Aur Inhalation 1.69 B~02 3.04 E-Q2* 5.59 E~05 1,70 B=02
1.4 miles N Vegetable Ingestion $.25 E-02 1.57 E=01* 1.20 E-01 5,41 E-02
1.1 miles N Cow Milk Ingestion 2.94 B-02 6.41 E-01* 7.45 E=-v2 3.17 E=02
l.1 miles N Meat Ingestion 8..3 2=23 1.90 B=02 .00 E~02¢ 9.0G3 B=03
Total Dose (mRem/yT) 1.13 E=01 8.52 E~01 2.29 E-01 1.16 E~01
Sild siin i id Bove Tota! 3aly
1.4 milas N Ground Contamination 4.97 E-03* 4.24 E-03 4.24 B-93 4.24 E-03
1.4 miles N Air Inhalation 1.50 702 3.02 E=Q2* 7.16 E=05 1.50 E=02
1.4 miles N Vegetable Ingestion 1.72 E~01 2.61 E~01 2.91 E-O1* 1.04 E~01
1.1 miles N Cow Milk Ingestion 5.89 E-02 1.27 E+00* 1.83 E-01 6.18 E~02
1.1 miles N Meat Ingestion 1.48 E~02 2,00 E~02 5.64 E-Q2* 1.49 E~02
Toral Dose (mRem/yr: 1.96 E~01 1.50 E+00 5.35 E-01 2.00 E~01
Infant Tkin Thyroid Bone Total Sody
l.4 miles N Ground Contamination 4.97 E-03* 4.24 <03 4.24 E~03 t.24 E-03
L.4d miles N Air Inhalation A.61 E~03 2.25 E=-Q2* 5.06 E~05 8.63 E~03
L. miles N Vegetable Ingestion
1.1 miles M Cow Milk Ingestion 1.10 E=01 3.05 E+Q0* 1,57 E=01 1.14 E-01
L.imles N Meat Ingestion .
Total Dose (mRem/yr) 1,24 E~0L1 3.08 E+00 3.61 E-01 1.27 E=C1
Appendix I Limit (mRem/yr) 15.00 E+00 15.0¢ 2+00 15.00 E+00 15.00 E+00
Note: 1) All pathways actually exist for this resident except the cow milk ingestion pathway which is

ansumed .

Assumes members of aach age group are present and that tlere is no vegetable or meat ingestion
by infants,

ldentifies the critical organ dose for each given pathway.
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TABLE 5.2-10
ANNUAL DOSE FROM NOBLE GASES

Exclusion~-
Restricted Clous Submersion Air Doze

Area Boundary Total Body Skin Gamma Beta
(miles) (mrem/y=) (mrem/yr) (mrad/yr) (mrad/yr)

.20 E-02 .94 .96 02 5.46

.11 E-03 . y 3.28 ' 2.43

.44 E-03 . .54 .84

.60 ( . .41
79
«33

22

20.00 E+0




WCGS-ER(OLS)

TABLE 5.2-11

SUMMARY OF CALCULATED TOTAL~BODY AND THYROID
DOSE RATES FROM LIQUID AND GASEOUS EFFLUENTS

Pathway

Dose Rate

T.tal Body

Thyroid

Maximum Individual Exposures:

af €

a
Ligquid efflueris
Ingestion

fish
~nvertabrate

irinking wate:

External exposure
shoreline
Swimming
boating

ubtotal

at 1 '\tn
I 2 gas
particulate «nd

iadine gases

subtotal

.J-:ZA- B res:

brate
~ater

nwert
ir inking

Sove o
WAL Tk

11 axposure
shoreline
ming
xating
subtotal

W LI

aseaus ef fluents™
[mmer »
u‘\.:nl Ation

l'?"" ion

3 10N

mers ior.

l’

2.46E+000
4.12E-002
0.0

mrem/yr
mrem/yr
mrem/yr

1.88E-002
6.06E-005
3.50E-005
<.52E+000

mrem/yr
mrem/yr
mrem/yr
mren/yr

mrem/yr

*
mrem/yr
mrem/yr

<.28E-003
2.38E-005
1.88E-002

person-rem/yr
person-rem/yr
person-rem/yr

4.62
1.59E~007

Ao )
3. 18E=007
2.12E-002

. L&l

‘—nl(; ) _,Q’
person-rem/y
t_l'?r‘.)t)”—r'jn/ 1”:

person-rem/yr

son=rem/y

ur
L

20E~002
2.80E-002
1.24E~-001
1.64E-00]

person-rem/yr

person-rem/yr
person-rem/yr

-

:n:‘:,.)n rem/y

11

the cir ulating water

fram

t

Se

1.12E~001
1.71E~002
0.0

1.88E~002
6.56E~005
3.50E~005
1.48E-001

6.51E+000
6.51E+000

L]
infant

5.84E-005
7. 71E~006
1 .2 "E“)O:

4.62E~005
1.59E-007
3.18E~-007
1.89E-002

1.20E~002
4.62E-003

+85E~J01
4.43E-001

mrem/yr
mrem/yr
mrem/yr

mrem/yr
mrem/yr
mrem/yr
mrem/yr

person-rem, ’yr
')"”:[)H X”m/ 1T
person-rem/yr

person-rem/yr
')_’rson—r'm/y'
person-rem/yr
person-rem/yr

person-rer:/yr
person-rcem/yr
person-ram/yr
person-rem/yr

scharge for maximum

-

vent in

the




GASEOUS EFFLUENTS

Poiat of Discharge
Cooling Lake

Same as above

y total body : i 0.0220 mrem/yr 79 Bi N of stack
individual S vent

N

) n o n S mrem/yr 0.0724 mrem/yr .75 mi N of stack
jual pe : vent

and Particulates

any organ nrem/y 3.08 1 n/yr- Residence, 1.4 mi.
11 pathways De e N of stack vent.
Milk cow 1.1 mi. N
of stack.

0.0577 Ci/yr gaseous
0.0950 Ci/yr ligquid
0.1%527 CA/%T

a 5 : - .
Appendix 1 design objectives from Sections II.A, II.B, II.C, and II.D (By Annex,

. RM50-2) of Appendix I, 10 CFR Part 50; considers doses to maximum individual.
|8 “ = .
Maximum dose to an individual from all liquid pathways.
Maximum dose to a teen liver from all ligquid pathways.
“Maximally exposed sector.
e >
Dose to an infant thyroid.




WCGS-ER(OQLS)

APPENDIX 5A

DOSE CALCULATION MODELS AND ASSUMPTIONS

All dose calculations have been revised by means of the NRC
computer codes GASPAR and LADTAP 1II. Computer programs

ARRRG, CRITR, CRONK, and FOOD developed at the Pacific North-

west Laboratory of Battelle Memorial Institute are no longer
being used. The models and assumptions used in LADTAP II
and GASPAR are identical or similar to those suggested in
NRC Requlatory Guide 1.109. A list of assumptions and
parameters used for the Wolf Creek site are presented in
Table 5A-1 for ligu.id effluents and Table 5A-2 for gaseous
effluents.

5A.1 INTERNAL DOSES TO AQUATIC ORGCANISMS

Doses to aquatic and terrestrial organisms other than man
were calculated using NUREG/CR-1276 LADTAP II - "A Computer
Program for Calculating Radiation Exposure to Man from
Routine Release of Nuclear Reactor Ligquid Effluents.” The
models used by this program are taken from Regulatory Guide
1.113, 1.109 and USAEC publication, WASH-1258.

5A.2 DOSE TO HUMANS

Doses to man from liguid effl nts were calculated using

NUREG/CR=-1276 LADTAP II compu
Dy this program are taken

ute oroqram. The models used

from Regulatory Guide 1.113 and
1.1009. Doses to man from gaseous effluents were calculated
1sing NURIG-0597 GASPAR - "A Computer Program for the Eval-
1ation of Radiological Impacts Due to the Release of Radio-
ictive Material to the Atmosphere During Normal Operation of
Light | - Reactors.” The models used by this program are
ken f Regulatory Guide 1.111 and 1.109.

CONCENTRATION FORMULA USED TO CALCULATE RECONCENTRA-

N_FACTORS FOR LIQUID EFFLUENTS ACCUMULATING IN A
COOLING LAKE

ncentration models were based on Reg. Guide 1.113 and
EPA-520 - "Radionuclide Accumulation in & Reactor
ling Lake." Calculated reconcentration factors for the
and at the circulating dator discharge are presentad in
SA-3, Reconcentration was determined as follows:
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\ eff t) M \ taka

Concentration

concentration of radionuclide in the lake at the
end of the period

concentration in the lazke at the beginning of
time period t

Ci/yr rate radioactivity ‘s added to the lake

lake volume ft3

the radionuclid ray constant

radiological n o -

Y

lake bl-wdown ra

mping

aconcentration c " b the lake at
he end of the pe

reconcentration in
time period t

Lake
Reconcentration

ncentration at « culating water discharge

Circulating Water

Discharge Concentration

~ . %
circulating




The following assumptions and

PARAMETER

Distance fram facility to the
NE corner of the US (Maine)
in miles

Fraction of year leafy
vegetables are grown

Fraction of crop fram garden

sraction of year cows are on
pas:ire

Fraction of daily intake of
cows derived from pasture
while on pasture

Fraction of year goats are on
pasture:

Fraction of daily intake of
goat from pasture while on
pasture

Fraction of year beef cattle
are on pasture

Fraction of daily intake of
beef cattle derived fram
pasture while on pasture

Absclute humidity over
growing season

Average temperature over
growing season

Total annual release time
of intermittent purge
operation

Annual gaseous release
source terms

Average meta2orological
relative corcentrations
(X/Qs)

WOGS~ER(OLS)
TABLE 5A-2

parameters were used in GASPAR for estimating doses
at the Wolf Creek Generating Station site fram ¢aseous effluents:

VALUE ASSIGNED

1546 niles

.75

Default value .76
S

Default value 1.00

5

Default va ue 1.00

3

Default value 1.00

03.2%

64.4°F

1925 hrs/yr

Table 3.5-3

Table 5.2-1
WCGS-ER(0LS)

REFERENCE

Map; measurement

K-State Extensior Service

m. m 10 1@’7

K-State Extension Service

Reg. Guide 1.109-28

K-State Extension Service

Reg. Guide 1.109

K-State Extension Service

Reg. Guide 1.109

Table 2.3-3
WCGS-ER(OLS)

Table 2.3-1
WCGS-ER(OLS)

Bechtel letter to
SNUPPS BLSE-6610
Oct. 31, 1978

WCGS~-ER(OLS)

Dames & Mcore X/Q Report
7699-064-07

Rev. 4
11/82
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TABLZ 5A-3

40 YR. RECONCENTRATION FACTORS

NUCLIDE RECONCENTRATION IN LAKE RECONCENTRATION AT CWD

H=3 6.13E+001
Cr-51 9.35E-001
Mn-54 9.90E+000
re=55 2.75E+001
Fe-=59 1.51E+090
Co~58 2.358+000
Co=62 4.37E+001
Br-83 3.37E-003
Mo~-99 1.00E-001
Tc=-99M 8.42E-003
Te-129M 1.14E+000
I-121 2.72E=-001
Te-132 1.09E-001
I-132 3.23E-003
I-1°3 2.95E-002
Cs=-134 2.27E+001
I-135 9.40E-003
Cs=136 4.37E-001
Cs=-137 7.30E+001
Zr-95 2.18E+000
Nb-95 1.164+000
Rb-86 6.29E-001
Ru=103 1.34E+000
Ru-106 1.20E+001
Ag-110M 8.31£+000
Ce-144 9.30E+000
Sr-89 1.75E+000
Te-127M 3.64E-000
Te-127 1.32E-002
Te-129 1.61E-003
I-130 1.75E-002
Te-131M 4.22E-002
Np-239 7.91E-002

(1) 40 yrs of reconcentratior. based on:

6.23E+001
1.94E+000
1.09E+001
2.85E+001
2.51E+000
3.38E+000
4.47E+001
1.00E+000
1.10E+0v
1.01E+00v
2.14E+000
1.27E+000
1.11E+000
1.00E+000
1.03E+000
2.37E+001
1.01E+000
1.44E+000
7.40E+001
3.18E+000
2.18E+00C
1.63E+000
2.34E+000
1.30E+001
9.31E+000
1.03E+(C01
2.75E+000
4.64E+000
1.01E+000
1.00E+000
1.02E+000
1.04E+000
1.08E+000

Years Blowdown + Seepage Lake Level 3

Normal-post drought 31.59 40 cfs 3.5 cfs 4.847E+00C% ft3
Pre-drouzht 3.58 3.5 cfs 3.5 cf: 4.650E+009 ft,
Drought 4.83 0 cfs 3.5 cfs 4.451E+009 ft

(2) Drought occurs at the end of the 40 yr periad.

Rev. 3
12/81
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the cognizant engineer was notified and corrective action
taken. This ensures detection of instrument failure before
extended periods of data are lost.

An inventory of spare parts is kept on hand to back up
critical instruments <-4 equipment if they should fail
completely.

6.1.3.1.5.3 Data Recovery

Data recovery for each individual sensor in Phase 1 and
Phase 2 is provided in Table 6.1-14. The dewpoint sensor was
not rendered operational until March 22, 1979.

The concurrent data reccvery for Phase 1 aftir including data
from secondiry sensors as described in Section 6.i1.3.1.7.1 was
96.7 percent for temperature difference between 32 and 196
feet and wind speed and direction measured at 10 meters.

Phase . concurrent data recovery was 93.2 percent for winds
measured at 60 meters.

Concurrent data recovery for the entire 3-year period for the
parameters critical for diffusion anal 'ses (wind direction,
wind speed, and temperature difference) ecialed or exceeded
90 percent for all levels at which these jarameters were
measured. Using l10-meter winds, the 3-year concurrent data
recovery was 92.9 percent, and using 60-meter winds it was
99.0 percent.

6.1.3.1.6 Data Recordinc Systems
6.1.3.1.6.1 Phase 1 Preoperational Monitoring “rogram

Analog output from the senscrs was transmitted to strip chart
recorders via a Climet translator (Model 060-020). Each level
of wind data was recorded on a two-channel Esterline-Angus
recorder (Model E1102R). The temperature data were recorded
on a six-channel multi-point Esterline-Angus recorder (Model
E1124E). The solar radiation data were recorded on a two-
c-annel Esterline-Angus recorder (Model E1102R). These
recorders were housed in the instrument shed.

The digital system consisted of a Hewlett-Packard (HP)

3485A scanning digital voltmeter with an HP 9600A computer
system for sampling and storing all meteorological para-
meters once ev..y minute. Using an HP 2100A mini-computer
and a Data Acquisition and Control Executive (DACE) operating

Rev. 4
6.1-15 11/82
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system toyether with a supplied program, hourly values for
each psrameter were computed and stored in memory. These

values were printed and punched on paper tape every 24 hours
at the site on an ASR33 teletype unit.
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6.1.3.1.6.2 Phase 2 and Operational Monitoring Programs

Analog output signals from the wind speed, wind direction,
and precipitation monitors are recorded on Esterline-Angus
recorders (Model El1102R) 55 in Phase 1. Wind sicma values
for each monitored level are r’corded on Esterline~-Angus
mini-servo recorders (Model ¥ J1C). Temperature differ-
ence across three height ran s for Phase 2 and one height
range for the operactional phase are recorded along with
the 32-foot reference temperature using a Leeds & Northrup
multi-point chart recorder (Model 251). All recorders are
located in the instrument shed.

6.1.3.1.7 Data Analysis
6.1.3.1.7.1 Phase 1 Preoperational Data Recording

The analog chart records were removed every 28 days for
inspection and analysis. Each chart was removed separately,
stamped and identified by jocb number, date, instrument,

and level. The charts were inspected for breaks in record,
time errors, and power failures and then stored. The in-
formation gained from their inspection was used to update
and verify the digital data on which the analysis was made.
The analog recording system provided a back-up in case of
digital system failure, so that a high percentage data
recovery rate could be maintained. As an additional check
on the system's reliability, the results from the analog
recordings were compared with th~se cbtained from the digital
recordings.

For each 28-day paeriod, a total of 48 hours of digital and
analog data were selected for comparison; one 24-hour con-
tinuous sample, and four 6-hour continuous samples. At least
one 6-hour sample was taken from each week of data and one
wee of data was sampled for both the 6~hour and the 24-hour
peri.od. The 24-hour sample provided a check on the diurnal
trend of the metecrological parameters, whereas each 6-hour
sample provided a check on the values of the parameters for

6 consecutive hours. The frequency of sampling of the

6-hour period was to e<amine data representativeness.

The rationale for this comparison procedure was to provide
adequate aasurance that the digital and analog recording
systems indicate the same values for the meteorological
parameters. The procedure also permitted the detection of
any small svstematic differences between the two sets of data
which would not be detected by comparing isolated values.
Hence, the reliability of the digital master file data used
in safety analysis was established.

Each analoa record, also, was scanned in its entirety to
detect data inconsistencies and/or malfunctioning of the

6.1-16
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c. The average wind direction is found by converting
the average components into a vector direction;

i.e.:
U>0and 7> 0: & =7an"t (I/¥) + 180°
U>0and V<0: &=rTan"t (G/7) + 360°
o - " b e s o [6.1.3-5]
U<0and V> 0: & = Tan (U/V) + 180
U<0and ¥ <o0: §=ran"t (G/)
where:
8 = the average vector wind direction during

the hour.

1

(Note that Tan"* 0U/V is always in the range -90° to

+907.)

Regulatory Guide 1.23 suggests that data be averaged over a
period of at least 15 minutes once each hour. In the averaging
techniques described above, a minimum of 20 digital observations
for each hour was therefore chosen to constitute a representa-
tive observation set for determining hourly averages. In
general these 20 walues will be consecutive.

To verify the effect of using sigrnificantly less than 60
observations per hour, a test comparison was performed by
taking a week's digital data (162 hourly observations) and
obtaining averages using 60, 40, and 20 minutes of data within
each hour. The hourly mean values obtained from the digital
data were compared with the values read from the analog record
to check the correspondence of the two sets of data. The
difference between the averages using 60- and 20-minute
digital values is within the tolerance limits specified

in Regulatory Guide 1,23 for more than 90 percent of the
comparisons of temperature, dewpoint, 4T, and wind speed.

The difference between the averages using 60 and 40 observ-
ations are insignificant except for the wind variability at 10
meters, for which the difference is within the tolerance limit
for 85 percent of the observations. This is not considered
crucial inasmuch as wind variability is not being used to
determine atmospheric stability.

The difiusion climatology of the site is defined by three
variables. These, together with the primary and secondary
(back-up) measurements for each, are as follows:

a. Horizontal wind speed - primary 32- and 196-foot
wind speed
- secondary ll6-foot wind
speed

6.1-19 Rev. 1
4/81
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Horizontal wind - primary 32- and 196-foct
direction wind direction
- gsecondary l116-foot wind
direction
Temperature difference - primary AT from 32 to
(4r) 196 feet
- secondary AT from 32 to
277 feet

The secondary measurement is necessary only during periods
of outage of the primary system, and is reduced to the
appropriate level as follows:

Wind speed at 116 feet is converted to wind speed
at 32 feet using the power law:

32| ®
Via * Vy56 [En.‘:] [6.1.3-6]

where:

V32 = the wind speed at 32 feet;

Viig = the wind speed at 116 feet;

s = 0.25 for Pasquill Classes A, B, C,
and D and 0.50 for Classes E, F, and
G'

Wind direction at 116 feet is directly substituted
for wind direction at 32 feet;

AT petween 32 and 196 feet is obtained by propor-

tional extrapolation of the 4T between 32 and 196
feet.

r -

| le4 |
A - & 1 .
T196-32 * "7277-32 | ’,SIS_i (6.1.3-7]
where:

AT277_32 = Temperature difference between
277 and 32 feet.

4T19g-32 = Temperature difference betwaen
196 and 32 feet.

I+ has not been necessary to substitute the 116-foot level
wind direction for the 32-foot level wind directica.

Rev. 4
6.1-20 11/82
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TABLE 6.1-14

DATA RECOVERY
PHASE 1 (JUNE 1973 - MAY 1975) AND
PHASE 2 (MARCH 5, 1979 - MARCH 4, 1980)

Percent Percent
Parameter Recovery Recovery
Phase 1 Phase 2

Temperature 99.6 96.3

Temperature
Difference . 92.

Temperature
Difference . 86.

Temperature
D fference . 79.

ewpoint ] 88.

yd Speed . 98.

Direct : X 99.

Deviatio y . 99,

Speed " 97.
97.
298.
96 .¢°
99.
97.6€

99.
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TABLE 6.1-15
PLANT PARAMETERE USED IN
DISPERSION MODELS
Reactor Building
a) Rectangular base - height 135'0"

- width 147'8"

Cross~-secticnal area 19,935.45 £t2

D) Hemispheric dome - radius 72'10" Z
Cross-sectional area 8,331.85 £t

Combined cross-sectional area of a) and b)
is 28,267.3 £t° or 2,626 m°, rounded
off to 2,650 m2 for determination of the
building wake dilution factor.

(Differences in calculated ground concen-
2

tration using 2,650 m2 rather than 2,626 m

are less than 1 percent).

Unit Vent
l.ocation - top of reactor building
Rectangular outlet dimensions - 7'6" x 5'0"
Flow rate - range 66,000-82,000 cfm
Temperature - 120 F (max.)

gy |
Velocity - range 1800-2200 fpm (range 9.14-11.2 m sec )
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CHAPIER 8.0

ECONOMIC AND SOCIAL EFFECTS OF STATION OPERATION

8.1.2 INDIRECT BENEFITS

8.1.2.1 Employment and Payroll

The operating staff of WCGS is =#atimated to be 325 persons,
52 of whom will be security guards. Annual payroll in 19865,
the first full calendar year of operation, will be about
$6.8 million.

Almost half of the operating force is projected to live in

-of fey County and all others in the intermediate impact area
as defined in 3ection 8.1.2.1 of the Environmental Report =
.onstruction Permit Stage (ER(CPS)). Emporia has attracted
about one-third of the initial contingent and is expected

to be the location of about 30 percent of the permanent
staff. It 1s estimated that about 125 of the operating

staf vili be "new" to the area.

iuzed Employment

Additional employment and income will be stimulat¢d in the
local areas through the operation of the multiplier effect,
AN conomic phenomenon that was lescribed in Sections
3.1.2.2.2.2 and Appendix B8A of the EP(-,‘PS). In tha ER(CPS)
1 multiplier factor of .0 was used to estimate the local
impacts arising from the presence of new working residents
@ operating staff in a rural area. However, it 1is
lieved that a lower multiplier of 1.6 better describes
nature of the 1mpact because of the undeveloped economy
. f this rather sparsely s2ttled rural area. On this basis
t has been estimated that the operating staff will "sup-
" about 80 nduced service jobs in tno local area.

, 1Xe
f ty and other local counties will derive substan=-
11l ad valorem tax revenues from WCGS nd its associated
cransmiss . 2 snown 1 Table '3.1'1, cof fey unty will
the beneficiary of most of the taxes collected, but other
ties will receive revenues based on the new trarsmission
nes built ¢ serve WCGS, Ad valorem taxes in 1987 are
X ted t e 351 million. In 1987 the states of Kansas
Missouri will receive an estimated $37 million from
1les LN cCome and franchise taxes n WCGS Revenues, and the

»104 million from
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8.1.2.4 Fuel Diversification .

There are important benefits in the diversification of fuel

sources provided by WCGS. Without a nuclear facility ‘here

would be greater dependence on .1 and gas. Yet, under *tne

National Energy Policy the continued the use of large

gquantities of gas for boiler fuel is not encouraged. Govern=-
ment policies on the use of oil have not been consistent,

but it is clear that continued use of large gquantities of

oil will also be discouraged because of cost, domestic

shortages and international problems. Coal prices are in-

creasing, and new assured coal supplies are uncertain. More-
over, there may well be disrvuptions due to strikes by miners

or by rail employees for coal sunplied from sources in the

West. Nuclear fuel in place and in inventory will provide

for long term operation, unaffected by labor or internation-

.4l turbulence.

8.1.2.5 Other Benefits

No plans exist to develop the cooling lake or any other WCGS
site areas for recreational use. However, a center is
planned which will provide educational bk=2nefits for tourists
and organized groups. The training simulator is to be
located at the Education Center.

Long~term e~onomic growth may be stimulated in Coffey County .
thr g% the reduced property tax rates, although there is

little in the way of an economic base upon which to develop.

Certainly, though, the increased tax revenues will permit

Coffey County to make improvements that will make the County

a better place in which to live.

Rev. 4
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TABLE 8.1~-1
WCGS
*
ESTIMATED PROPERTY TAXES IN 1984 AND 1987
BY COUNTY
Taxes

County and Taxed Property 1984 1987
Coffey Count
Nuclear Station & Simulator $10,321,800 $12,396,800
Nuclear Fuel 350,500 420,800
Substation 69,500 82,100
Transmission 70,100 72,100

Subtotal $10,811,900 512,971,800
Transmission by County
Anderson $ 25,000 $ 25,800
But ler 62,000 63,900
Franklin 85,800 88,300
Greenwonod 66,600 68,600
Johnson 12,500 12,900
Miami 35,800 36,800

Subtotal [ 287,700 $ 296,300
Total WCGS Property Taxes $11,099,600 513,268,100

*
1987 1s representative of property taxes to be paid. Based on
jepreciation and inflation it is projected that these taxes will
increase about 1 percent per year over the life of the plant.

Rev. 4
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CHAPTER 9.0

ALTERNATIVE ENERGY SOURCES AND SITES

The Nuclear Regulatory Commission has amended 10 CFR 51,
"Licensing and Regulatory #olicy and Procedures for Environ-
mental Protection," effective April 26, 1982, to provide
that need for power and alternative enevgy source issues
will not be considered in ongoing and future operating
license proceedings for nuclear power plants unlestc a show-
ing of "special circumstznces" is made under 10 CFR 2.758 or
the NRC otherwise so requires (4/ FR 12940, March 26, 1982).
These issues need not be addressed by operating applicants
in environmental reports to the NRC, nor by the staff in
-nvironmental impact statements in operating license pro-
ceedings. (See 10 CFR 51.21, 51.23(e) and 51.53(¢c).)

Accordingly, this Chapter's information is no longer re-
guired and is deleted.

Rev. 4
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CHAPTZR 11.0

SUMMARY COST - BENEFIT ANALYSIS

The Nuclear Regulatory Commission has amended 10 CFR Part 2,
Rules of Practice for Domestic Licensing Proceedings and
10 CFR Part 50, Domestic Licensing of Production and Utili-
zation Facilities, effective March 31, 1982, to eliminate
entirely requirements for financial qualifications review
and findings for electric utilities that are applying for
construction permits or operating licenses for production
or utilization facilities (47 FR 13750, March 31, 1982).

Accordingly, tnis Chapter's information is no longer re-
gired and is de eted.

Rev. 4
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. Q240.16 a) Section 2.4.1.2.2, p. 2.4-8 states that there
are 34 water right permits granted for irri-
gation use along the Neosho River from the
mouth of Wolf Creek to Oklahoma. However,
Table 2.1-~19 lists only 30 of these permits.
Please update Table 2.1-19 to include the
additional 4 irrigation permits.

b) The maximum rate of appreopriated surface
water from the John Redmond spillway location
to the Oklahoma state line is stated in Sec-
tion 2.4.1.2.2, p. 2.4-8 to be 239,404 gpm.
Table 2.1-19 indicates that the authorized
maximum diversion rate from the Neosho River
downstream of the confluence of Wolf Creek
is 115,469 gpm. Please explain the discrep-
ancy in these values. If the discrespancy is
the result of diversions between the John
Redmond Reservoir and Wolf Creek please fur-
nish the appropriate information as given in
Table 2.1-19.

c) The maximum annual quantity of water authcr-
ized to be diverted from the Neosho River
as stated in Section 2.4.1.2.2, p. 2.4-8
(117,065 acre-feet) is four times larger than
the total quantity indicated in Table 2.1-19
(29,989 acre feet). Please explain the dis-
crepancy as in b) above.

R240.16 a) The 34 water right permits granted for irri-
gation represent the number of permits along
the Neosho River from the Oklahoma state line
to John Redmond Dam, not to the mouth of Wolf
Creek. The discussion in Section 2.4.1.2.2
has been .orrected to reflect this fact and
cthe irrigation permits not listed in Table
2.1-19 are shown on new Table 2.1-19(a). The
information presented in Table 2.1-19(a) was
originally provided in Wolf Creek Final Safe-
ty Analysis Report (FSAR) Table 2.4-4.

b) and ¢) The value for the authorized maximum 4di
version rate (115,469 gpm), and that for the
authorized maximum annual quantity (29,989
acre feet) indicated in Table 2.1-19 repre-
sents authorized diversions from the Neosho
River from the mouth of Wolf Creek to the
Oklahoma state line. Authorized diversions
between Wol{ Creek and John Redmond Dam are
shown in new Table 2.1-19(a). The totals

‘ indicated in Section 2.4.1.2.2 have been
corrected to reflact the data presented in
Tables 2.1-19 and 2.1-19(a).

Rev. 4
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Q240.17 Table 240.14/240.15-1 gives the 100-year peak ‘
flood flow for Wolf Creek below the cooling lake
dam under natural conditions as 8363 cfs. How
does this value compare with the peak flood flow
used Lo arrive at the flood prone area due to the
100-year flood found in Flood Hazard Boundary Maps
for Coffey County?

R240.17 According to References 1 and 2, the 100~-year peak
flood discharge used to delineate the flood prone
area in the Flood Hazard Boundary Maps of Coffey
County is 13,900 cfs at the confluence of Wolf
Creek with the Neosho River. This flow was based
on a regression equation developed by the Kansas
Water Resources Board for estimating 100-year
flood peaks for ungaged streams in the State of
Kansas. (Ref. 3).

The peak 100-year flow under natural conditions at
the location of the cooling lake dam as given in
Table 240.14/240.15-1 is £,363 cfs. This flow was
estimated by developing a unit hydrograph for the
Wolf Creek drainage area and applying the 100-year
rainfal! distribution as discussed in Section 2.4
of the FSAR Addendum. “he corresponding discharge
at the confluence of Wolf Creek with the Neosho
River, estimatzcd in proportion to the drauinage
areas is 10,680 cfs as compared to 13,900 cfs used
in the Flood Hazard Boundary Maps of Coffey County.

Though there is a difference in the peak flood
flow under natural conditions (without the exist-
ence of the cooling lake dam), estimated by the
two different methods, the conclusion demonstrated
in the response to Q. 240.14/240.15, that the
flooding of areas below Wolf Creek dam due to Wolf
Creek flood flows is much reduced after the con-
struction of the cooiing lake dam, remains un-
changed.

References:

1. Mr. R. G. Chappel, Chief, Engineering Branch,
Federal Emergency Management Agency, Washing-
ton, D.C. undated letter to G. V. Komanduri,
Sargert & "undy, (Received October 26, 1981).

2. Mr. Werrer Miller, Michael Baker In¢., Harris-
burg, Pennsylvania, teleéephone conversation
with Mr. G. V. Xomanduri, Sargent & Lurdy,
October 27, 1981.

3. Kansas Water Resources Board, "Magnitude and .
Frequency of Floods in Kansas, Unregqulated
Streams," Techniczl Report November 11, 1975.
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2240,.18 In Section 2.4.2.1.1 influent conditions on the
Neosho River are purported to result in horizontal
migration into the alluvium of 100 to 200 feet.
Please provide the data to support this estimate,
and what method(s) and parameter values were used.

Section 2.4.1.2.2 provides data regarding the flow
haracteristics of the Neosho River. Low flcw for
the river (base flow) represents flow which is
sustained primari’y Yy ground water. Ag stated in
Section 2.4.1.2.2, the mean uaily Jdischarge during
a representative low flow period (November 1350)
was 200 cfs at New Strawn u«nd 2246-"?'9 ,ar. Iola.
The increase of 24 cfs (2.07 x 10 ft /day) is
issumed to be the ground water contribution be-
tween the two stations. The distance between the
twg stations is approximately 40 miles or 2.53 x
10 feet, Assuming that half the river flow con-
tribution comes from each side of the iver, the
inflow for one bank would be 1.04 x 10° ft”/day.

jure 2.4-6 a reasonable estimate of the
hydraulic gradient is about 0,004 toward

3tho River. For some areas it is less and
ythers it is greater. Section 2.4.2.1.1 indi-
that the Neosho River alluvium has a maximum
0 feet. Assume that the average

about 18 feet,

the average
he Al luvium

y

ft/aay

hydrograph,
yrage (Freeze
luring the
graph jround
stream,
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(continued)

and using an effective porusity of (.25, the aver-
age linear velocity of water entering bank storage
would be:

Ki (57) (.5)

V2 ew— =

n v 89
Figure 2.4-11 of the Wolf Creek Final Safety Anal-
ysis Report (FSAR) illustrates the hydrograph of
the July 1951 flood of the Neosho River. This is
one of the largest floods on record which occurred
prior to constructiorn of the John Redmond Dam.
Because of the regulatory eifect of the dam, most
subsequent floods are expected to be much smaller
than this one. Reference to this extreme flood
of July 1951 is made only for the purposz of esti-
mating an approximate maximum value for the dura-
tion of the rising part of the flood hydrographs
which may be expected on the Neosho River. It
should be emphasized that extreme floods on the
Neosho River, especially if unregulated, overflow
the river banks ani cause flooding of the entire
floodplain of the Neosho River which is in excess
of a mile wide in many areas. During periods of
overbank flooding when the entire floodplain is
inundated, vertical downward infiltration of water
will occur over the entire floodplain for dis-
tances up to a mile or more from the normal river
channei. Under such circumstances estimations of
horizontal migration of water into bank stcrage
from the main stream channel are meaningless for
all practical purposes.

114 ft/day

July 1951 flooa has three peaks. The rise
for the first peak was half a day. The total
time for the three peaks can be estimated to
bout one day. Thus, for about one day stream
A

o
30

" or 3
D - F
7]
Nopod®o

o

E would be entering bank storage. From the
ge estimated seepage velocity of 114 feet per
the average distance penetrated into the
banks would be about 114 feet during the
runoff period. For most floods the average
ion distance can be expected to be less.
statement that the horizontal migration
rivar water back into the alluvium 1is
er up %o 1l0C to 200 feet" is a
timate for high-waiL2r conditions of

< W

1

<D ot

L'y wn W X
T

T 0 T

o w

.
(B S U
3 n

it
~
W
(r
O

; 3 0 <
e

o J 7 I
r U

T

oF

(1)

L‘,s
o
0

-® @ *
o 9
rg

3
b
e

n

(T

J
{
[

r




WCGS-ER(OLS)

In the first sentence of the last paragraph on
Page 2.4-12 is written, "where it is saturated,
the weathered bedrock (except limestone) has a
greater permeability than the overlying soil zone".
Plrase provide data to supjport this statement be-
cause cumparable values for soil and bedrock are
not presented in Table 2.4-7 nor anywhere else in
relevant position of the tex*. Also, it is infer-
ed (in the same sentence) that weathered lime-
stone members probably d¢ not exhibit permeability
greater than or equal to the soil or bedrock shale
members. Yet the latter are often confining units
of the limestone aguifers. Furthermore, data pre-
sented in Table 2.4-7 show that the Plattsmouth
Limestone has permeabilities approximately one
to two orders of megnitude greater than some
weathered shale members. Please explain these
contradict_.ons.

were conducted on
the soils overlying the Heumader Shale
Plattsmouth Limestone members. The re-
these tests are present2d in Wolf Creek
Analysis Report (FSAR) Table 2.5-35.
table the soil samples obtained from
Heumader Shale. All other
were obtained from locations where
lies the Plattsmouth Limestone. As
the test data confirm that ths
has a greater permeability than

oils.
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The laboratory permeability test data indicate a
permeability 2.6 x 10 cm/sec for soil over
Heumader S > and lower in the case of a test
which hq ne | in two days. Table 2.4-7 of
)L ] value of permeability of

e weathered zone (0-20 feet

Shale. This indicates thnat

1 £ greater for the

overlying soil.

values of permeabil-

Plattsmouth JLimestone

cm/sec.
o saklhi i v
.'ﬁ!,v‘lu_b--..:

) >m

permeabil-
overlying
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{continued)

unsaturated soil, the moisture content ¢ and the
permeability K of unsaturated soils are functions
of the soil moisture pressure head Y which is
negztive for unsaturated soils. Because K = K (Y)
and =6 (YY), it follows that K=K (o). Thus, the
permeability of the unsaturated soil increases
with increasing moisture content and reaches a
maximum value when the soil is completely satur-
ated. Dry soils at the land surface characteris-
tically have a relatively low permeability because
of their low moisture content. In the case =f
soils which contain swelling and shrinking clays:,
however, the average infiltration rate for the
soil may be greater (because of the pres=nce of
desiccation cracks at the land surface) taan the
permeability of individual soil samples which are
not cracked. Rainfall can thus penetrate the soil
surface rapildly at first by way of desiccation
crack:., However, the penetration rate is reduced
when *“ha bottoms of the crackes are reached and
when the soil swells and closes the cracks.

The statement "where it is saturated, the weather-
ed bedrock (except limestone) has a greater perme-
ability than the overlying soil 2zone," is not in-
tended to infer that weathered limestone members
probably do not exhibit permeability greater than
or equal to scil or bedrock  shale members. Lime-
stone was being excluded from the general discus-
sion of weathered bedrock because the Plattsmouth
Limestons ..s8 not weatherad in the plant site.

A water level recorder chart is shown on Figure
2.4-13 for a monitor well. Please provide a map
showing the wells exact location. What depth and
stratigraphic interval does the data represent?

The location of the well is shown on Figure 2.1-27.
The depth of the well is 35 feet. Based on a map
showing the geology of the area (Figure 2.5-6),
the dug well extends into the sandstone unit of
the Jackson Park Shale Member.

Rev. 4
240-22 11/82
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Please provide data to support the affective poro-
sity values used to determine average linear
velocities in the Plattsmouth Limestone and Shale
members. Based on attached references the report-
ed values are unreasonably high.

The porosity values of 0.05 for the Plattzmouth
Limestone and 0.20 for the Jacison Park and Heu-
mader Shale members were estimated on the basis of
examination of drill cores. It should be empha-
sized here that porosity refers to fracture poro-
sity and not to unconnected interstitial pores.
As reported in Section 2.4.13.3.3 of the Wolf
Creek Final Safety Analysis Report (FSAR), the
total porosity of nine Heumader shale samples was
also measured on the basis of bulk density and
found to be 0.15. The effective porosity was esti-
mated to be 80 percent of the total porosity or
0.12 on the basis of Routson and Serne (1972).

If one uses an effective porosity of 0.12 fcr the
shale members rather than 0.20, the average lin-
ear velocity would be 13.5 feet per year and the
travel time for ground water to travel from the
cooling lake to the outcrop wculZ? be about 60
years rather than 100 years. Likewise, if one
uses an effective porosity of 0.01 rather than
0.05 for the Plattsmouth Limestone, the travel
time for ground water to travel from the ccoling
lake to the outcrop would be 480 years rather than
2400 years. A significant point to emphasize here
is that even if lower estimated effec .ive poro-
sities are assumed, the average permeak.lities of
the members are still very low and ground water
travel times are extremely long.

Reference

Routson, R. C., and Serne, R. J., 1972, Experi-
mental support studies for the gercol and trans-
port models: Battelle Pacific Northwest Labora-
tories, Richland, Washington, BNWL-1719.
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Q240.22 Is ~he deumad=i 3.:.l2 Member considered to be an
agquifer or agquitard or both within and proximal
to the cooling lake area? Please support your
position with data from tables and/or references.

R240.22 The terms aquifer and agquitard are generally rela-
tive terms. For two saturated geologic formations
which are in direct contact with each other, the
one with the higher permeability could be consid-
ered to be an aquifer and the one with the lower
permeability could be considered to be an aquitard
Also, a formation with a certain permeability in
one region might be considered to Lz an aquifer,
whereas a formatior having the same permeability
in a different rej.on might not be considered an
agquifzr. The term aguifer 2ls> involves economic
facturs. An aguifer can be defined as a water
bearing geologic formation which is capable of
yielding water to wells in economic guantities.
In Table 2.4-6 the Heumader Shale Member is indgg
cated as having a permeability of about 3.0 x 10
cm/sec and is indicated as yielding 1less than
three gallons per minute to wells. If this limit-
ed gquantity would be sufficient to supply the
water needs of a particular user, then that user
might consider the Heumader Shale to be an aquifer
However, if one compares_.che permeability of the
Heumader Shale (3.0 x 10 cm/sac in Table 2.4-6)
with the permeability. of the overlying Jagkson
Park Shale (4.4 x 10 cm/sec and 1.9 x 10 cm/
sec in Table 2.4-6), the Heumader Shale could be
considered to be an aquitard.

However, from Table 2.4-7 which gives ranges of
permecbility for the members of
Tac] | " 7 . -3
Jackson Park Snhale: 5 x 10 to 5 x 10 cm/sec

-7 -5
I

. - -
Heumader ) 23 3 ¥ 1o to 3 x 10 cm/sec

the average there is not any
between these two members.
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You state that in-situ permeability tests were
performed using falling head methods. These meth-
ods however, are subject to numerous problems
ranging from constructicon of the ianfiltration sump
to chemical incompatability of the water used in
the test. To assess the validility of the tests
run, please provide a aetailed description 2f the
methods, techniques, and an analysis of these
tests, including construction, completion and
development of test wells.

The in-situ permeability tests were conducted in
he piezometers installed in boreholes at the Wolf
reek site. The piezometer installations and the

methods used for conducting the falling head per-

meability tests are described in Woli Cr2ek Final

Safety Analysis Report (FSAR) Sections 2.5.4.3.2.2

and 2.5.4.3.2.3.

Boreholes were drilled in rock utilizing NX-wire-
line core barrels. After completion of drilling
operations the water was blown out of the bore-
holes prior to the installation of piezometers.
The piezometers consisted of 0.75-inch I.D. PVC
pipe, perforated throughout the 1length o»f the
zone being monitored.

Gravel was placed around the piezometers in the
monitored zones, and the zones were sealed above
i below with bentonite pellets or cement grout.
remainder of the borehole was filled wit
grout or gravel. When more than one piezo-
installed in a boring, this procedure

for each piezometer. The top of the

cement to prevent entry

to provide protection for

:141ing head permeability tests were
the piezometers using the following
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(continued)

4. Water levels in other piezometers within the
boring were rechecked to determine if the
piezometers were properly sealed.

The field observations permitted calculation of
the permeabilities of the zones monitored by each
piezometer. The field data were reduced and anal-
yzed to obtain values of transmissivity (T) and
permeability (K) using the methods of Ferris et al
(1962), and Cedergren (1967).

The Ferris (1962) method used a plot of (s) versus
(1t ) on arithmetic graph paper to determine the
trangmissivity (T) by the equation

114.6 g %

T = m where s = residual head and
5 tm = measurement time

The permeability K was determined by the equation
K = i where m is the satura*ed thickness tested.

The Cedergren (1967) mrethod employed the basic
time lag Tiag from a semi-log plot of h/ho. The
shape factor F was determined by:

27

= where L slotted interval

ln R and R radius

permeability K was determined by

where A = 0.00306

. G., D. B. Knowles, R. H. Browne, and
Stallman. 1962. Theory of aquifer tests:
Geol. Surv. Water-Supply Paper 1536-E.
Cedergren, H. R. 1967. Seepage, Drainage and Flow
Nets. John Wiley & Sons, New York.
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In Section 2.4.2.4.2 you state that seepage rates
from the cooling lake will not increase due to
guarrying of Plattsmouth and Torontce Limestcnes
prior to filling. As most of the restriction to
flow is reportedly caused by the overburden mate-
rials which will be removed during gquarrying, your
conclusion about the seepage rates appears to be
unsupported. Please provide the rationale for
this statement.

The statement in Section 2.4.2.4.2 is that quarry-
ing of portions of the Plattsmouth and Toronto
Limestones during construction will not "signifi-
cantly"™ increase the rate of seepage after the
filling of the cooling lake.

In Section 2.4.2.4.2 the seepage rates 7 were
estimated by use of the Darcy equation Q = kia
where (k) is the permeability of the medium trans-
mitting the water flow, (i) is the hydraulic gra-
dient and (a) is the area of the aquifer in a
plane normal to the direction of ground water flow.
The per meablllty values listed in Table 2.4-10 are
conservative in that the values used in the calcu-
lations are those of the bedrock units and are not
permeability values of the overburden.

.2 does not state that most of the

to flow is caused by the overburden

and the effect of overburden materials

included in the seepage calculations. If

restrictions caused by overburden mate-

were to be taken into account, the calculat-

epage rates would be less than those reported
2.4.2.4.2 and Table 2.4-10.
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Tne quarries are located primarily ian Sector 4 of
Figure 2.4-17. From Table 2.4-10 the estimated
seepage through Sect 4 for the Plattsmouth
Limestcne is .00269 ft " /min. For the TQronto Lime-
the estimated seepaje is .O 11 ft " /min. The
estimated seepage for th two members in

is, thus, .0037 £t ’mln. The total

seepage from the cooling lake is 0.82

Thus, the estimated seepage from these
f;rﬂatlvns in the area of the quarries is
proximately 0.46 percent of the total estimated

15143 from the cooling lake.

ying of the two lime-
pathway length by
al from the cooling lal
ints in the wes

hydraulic gradi
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(continued)

would be doubled for these two members in Sector 4.
By doubling the hydraulic gradient, the seepage
rate would be doubled, according tc the Darcy
equation, thereby increasing the estimated3seep—
age flow rate from 0.00379 to .00758 f£ft™/min.
This would increase the total estimated seepage
rage from the cooling lake from 0.82 to 0.£2379
ft™ /min. This represents an estimated increase
.n flow rate of about 0.46 percent which 1is not a
significant increase in the estimated seepage fiow
ate from the cooling lake.




