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Radicactive Effluent Release (5.9.k.a.l)

GASEOUS EFFLUENTS

Radicactive gaseous releases for the reporting pericd
totalled 152.2 Curies of inert gases. The highest release
rate was T.91E+02 uCi/sec. or 0.95% cof the Technical Speci-
fication limit (83,000 uCi/sec.). Averaged over each calendar
quarter of the reporting period, the gross gaseous activity
relesse rates were 1.92E+0l uCi/sec. or 0.023% and 1.L6E=-01
uCi/sec. or 0.0002% for each quarter respectively of the maxi-
mum release rate of the lechnical Specifications (83,000 uCi/sec.).
This is 0.145% and 0.001% respectively of the 16% value specified

(13,280 uCi/sec.).

Radiocactive halogens and particulates with half-lives
greater than eight days released during the reporting period
totalled 2.05E-03 Curies. The highest release rate for halo-
gens with half-lives greater than eight days was £.28E-05 uCi/sec.
or 0.09% of the maximum release rate of the Technical Specifica-
tions (0.094 uCi/sec.). The highest release rate for particulates
with half-lives greater than eight days was 2.6LE-OL uCi/sec. or
13.2% of the maximum release rate of the Technical Specifications
(0.002 uCi/sec.). Averaged over each calendar gquarter of the
reporting period, the halogen release rates were 2.LTE-OL uCi/sec.
or 0.26% and 1.60E-06 uCi/sec. or 0.002% for each quarter respec-
tively of the maximum release rate of the Technical Specifications
(0.094 uCi/se-.). This is 3.28% and 0.02% respectively of the
8% value specified (0.0075 uCi/sec.). Averaged over each calendar

quarter of the reporting period, the particulate release rates
P
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wvere 5.18E-0€ uCi/sec. or 0.259% and 7.TLE=0€ uCi/sec. or

for each nuarter respectively of the maximum release rate of ti

~

Technical Specifications (0.002 wCi/sec.). This is 3.24% and

)

L.BL% reapectively of the 8% value specified (1.6E-04% uCi/sec.)

Radioactive tritium released during the reporting period

-~ -~ s o~

totalled 4.01E-Ql Curies. Gross elpha radicactivity released

dur ing the reporting period tcoctalled 3.22E-06 Curies.
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iI.

Radioactive Effluent Releases (5.%5.L.a.2)

B.

LIQUID EFFLUENTS
During the six months a total of 2.10E-01 Curies of

adiocactive liquid materials less tritium and dissolved
noble gases were released to the Missouri River at an average
concentration of 1.12E-09 uCi/ml. This represents 1.12% of
the limits specified in Appendix B to 10 CFR Part 20 (1.0E-07
uCi/ml) for unrestricted areas. The maximum concentration of
total activity (excluulng tritium) released to the unrestricted
area and averaged during the release was 6.T72E-07 uCi/ml primarily

due to the inclusion of dissclved noble gases.

Dilution water during the pericd amounted to 1.83E+ll liters,
while radiocactive liquid waste volume was 1.3TE+07 liters includ-

ing 230 brtch releases and steam generator blowdown.

Additionally, 11.1 Curies of tritium were discharged at

an average concentration of 5.92E-08 uCi/ml or 0.0C02 of MPC

(W8 )

(3.0E=03 uCi/ml).

Gross alpha ratiodacivity released during the reporting
period totalled 1.L4E-05 Curies and was discharged at an
average concentration of T.87E-14 uCi/ml or 3.0E=-04% of MPC

(3.0BE=-08 uCi/ml).

During the two calendar quarters in the reporting _.ricd,
1.53E-01 Curies and 5.72E-02 Curies of radiocactive liguids
were released. This represents 1.53% and 0.57T% of the 10 Curie
per calendar quarter specified as the Technical Specification

limit.

vy o~
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TABLE 2&

EFFLUENT AND wASTE DISPOSAL &FPNRTY

LICUIN EFFLUENTS-SUMMATION OF ALL RELEASES

SEMIANNUAL FOF JBN TWRy JUuN &0

1 QUARTESR
Ae FISSI NEACTIVATION PRODUCTS
YOTAL PE EASE (NO
TRITIUMGLASALPHA) Cl 1.53£=01

AvG DILUTED
CONCENTRATION UCT /7wy 1.59£=-09

PERCENT OF LimlIY
TECH SPEC = J.,0E-8 * S.31E«00

50 ?;ITlUu
TOTAL RELEASE Cl B.S1E«00

AVG NDILUTED

CONCENTRATION UCT /7ML 8.84E-08

PERCENT OF LIMIY
TECw SPEC = 3,0E-3 ¥ 2+9%

m
'

~

L

Ce DISSOLYV

™

ORENTRAINFD Gasts

TOTAL RELEASF Cl S.30E-01
AVG DILUTED

CO%C‘N':&?IG\ Jr:/ug SQS?E-Cz
PERCENT COF LIm!Y *
Os OGROSS ALFPHA RADIOACTIVITY

TOTAL RELEASE Cl £.54F =056
Ese VOLUME OF wASTE RFLEASE

PRIOR TO DIL. LITFERS 538« 05
F. VOLUME OF DILUTION aATES

THIS PERIDD LITFRS S.E0E#]1C

2 QUARTER
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ir

EFFLUENT AND WASTE D1SPOSAL REPORT

LIQUID EFFLUENTS=SUMMATION OF ALL RELEASES

SEMIANNUAL

NUCLIDES IN CURIES

STRONTIUM=BS
STRONTIUM=S3D
CORAL T=57
MOLYBDENUM=9G
TECHNET IUM=GGM
CERTUM-]&]
TIN=]117™
CHROMIUM-S ]
IODINF=131
I10DINF-]133
RARTLMe4n
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CESIUM-]37
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ANTIMONY=124
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XENON-135

10TaL FOR PERIOD

OTHER. ALP™E & TRITIuW

ALPHA

IRITIUM

GROSS SETA/GAMM2
TOTAL FOR PERICH

AVGe CONC. IN UCT/ZML

AL PHA
TRITIum

FOR JLN  THRU JU
1 VUARTER
CONT BATCH
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Section IV

JOINT FREQUENCY DISTRIBUTION WIND DIRECTION VS. WIND
SPEED BY STABILITY CLASS AND METEOROLOGY DATA
PER BATCH RELEASE
(Regulatory Guide 1.21)

January 1, 1980 to June 30, 1980

IV=-1



Iv.

JOIRT FREQUENCY DISTRIBUTION WIND DIRECTION VS.

WIND SPEED BY STABILITY CLASS AND METEOROLOGY DATA

PER BATCH RELEASE

A. Meteorology data per batch tables will have =99
values signifying either invalid data or no data

available.

IV=2
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TABLE 158 ~ ALL
DATA PERIGU 01/01/19R0 THROUGH 03/31/19R0 RUN FROM TAPE SERIES TRI-EX

OMAMA PUBI IC PONER DISTRICT
FURT CALHOUN NUCL-AR STATION

JOINT FREQUENCY DISTRIBUTION WIND DIRECTION VS. WIND SPEED 1N METERS/SEC FOR
DT100 = <INF TO «INF IN FRFEQUENCY DAYTA USED == WD10 +WS10 »DTI00
SECTOR IS WIND DIRECTION NOT AFFECTFD DIRECTION
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 S.0 6.0 7.0 8.0

SFcron T0 T0 10 T0 T0 10 T0 10 T0 T0 T0 T0 T0 1o
Nt 0.9 1.4 1.9 2.4 2.9 3.4 3.9 b4 4.9 5.9 6.9 7.9 8.9

NNE N, 2e 6. 13. 14, 20. 10. 18, 17. Te 9. 3. 0. 0.
NF 0. 0. 1. 4. 12. A. /. 12, 9. LY 14, 0. 0. 0.
ENE 0. 0. 2. 3. Se He 24, 4 b Se 0. 0. 0. 0.
F o‘ l. ‘. l. o. b. le. 9. “. J. ‘. o. o. o.
rqr o. " S. S. q' 3. “. 6. l. J. o. c. o. o.
SF 0. 3. 9. 17. 13. 13. 3. Se. b 2. T Se 1. 0.
qqf n. «. S. 9. '6. ‘5. 9. 6. S. ‘. 2'. 2’. 5. 3.
q n. “. 2‘ 9. H. g. 9. l'. 8. 6. la. ’. 3. 6.
SSW 0. 3. 4. 3. Se 4. Te A, . L 20. 16, 3. 3.
Sw n. 3. b 6o T. “. 6. 12. Te Se 9. 9. 14, ia.
wWow 0. 6. “. B. 13, 8. 2l. 3. B, T. 12. 11. e Te
u ‘. 6. b. 3. ". l" “. l‘. S. J. " 3. 6. o.
wWhiv 0. Se 18. 16. 14, 9. 13. 10. be 1. 7. 6 le 0.
MW 0. 6. 22 20. 25. 0. 18, T. 7. 12. 13. 4. 3. Se
NMW 0. 0. 13. i3, 27. 24, 35. 32. T. T. 2l. 18. 11. 3.
~ o. o. ’. s. ‘6. ?J. 25. -’6. 2'. 20. '1. l6. 2. J.
T07TAL 1. 44, 109, 138, 193, 187, 223. 193, 128. 104, 173, 125. 58. Ga,
NUMRER OF INVALID OBSERVATIONS= 413.

PERCENT OF VALID OBSERVATIONS= Al

9.0
T0
INF

TOTAL

119,
5.
55.
4R,
ir.

137,
101,
1i.
116,
118,
A9,
109.
‘6R,
212,
194,
1771,
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Tam¢

0170071980 THROUGH MIZ31721980 RUN FROM TAPE SERIFS TRI-tx

UATA PrRIOD

OVAMA Pl 1C POWER DISTIRICT

Fouy

STATION

CALMOUN NUCLY AN

fow

WIND SPEED IN MF TERS/ZSEC

JOINT FREQUIFNCY LISTRINGTION WIND DIRECTION VS,

«OT100

w010 JWS510

DATA USED

“Z40 10 «1IMF 1N PERCENY

nrioo =

CECTOR 1S WIND DIRECTION NOT AFFFCIED DIRECTION

4.0

.'S

1.0

0.0

-
.
-
-
k=
-

10
1

1

n.9

10

1.9

10 L] TQ LA
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da

10 1
Sute

1.9

0

10
1ot

n.n
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LU

STCrTom

0.0
LU

0.0
n.0

0,0

0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0

0.0

G.0 0.0
0.0
0.0
.

0.0

vt
L1

o.o
0.0
.

0.0

0.0
0,0
0.“

0.0 0.0
0.0

0.0
0.0

ot
LN
“f

ec
se

st

0.0 0.0

o." ﬂ.o

0.0

0.0

=

LU

0.0

SOw

oo
L

coS
L

s e
ccoe

ce S
sceoe

occCc
ce o
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ceoe

Tee
ceoe

v
wWiwW

0.0 0.0 0,0 0.0

n.0
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occ
eSS

e=sc
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22sc
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cce
ceece

ceoe
Sce

o.o o.o

0.0
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TABLE

TAPE SERIES TRI-EX

CATA PERIOD 0170171920 THROUGH 03/31/719R0 RUN FROM

OMAHA PURL IC POWER DISTRICY
FURT CALHOUN NUCLFAP STATION

WIND SPEED IN METERS/SEC FOR

JOINT FREQUENCY DISTRIBUTION WIND DIRECTION VS.

07100

w510

DATA USED =-- WDIO

=17 TO =1.9 IN PERCENT

DT100 =

SECTOR IS WIND DIREC(ION NOT AFFECTFD DIRFECTION

5.0

4.5

4.0

3.5

3.0

TOTAL UBAR

T0

T0
5.9

10
4“9

10
P

10
3.9

T0 10
kP Y

2.9

T0
2ute

10
1.9

10 T0 T0
0.9 1.6

0.4

SECTOR

6.9
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RFLELASE NUYRES

STARTING TIME

®S10
e -

21.2
21.3
2l.t
2n,.%
1.8
21.2
225
2S.0
25.1
22.1
20.2
18.2
17.%
13.%
1leé
13.7
16.1
17.9
17.%
17.1
17.1
16.5
15.2

.
[

WWNMEFONNWN AN D
PN O E D WA G P NN

-

18.5

ghl(
DER

?r‘7.’
lac.’
203.1
20S.7
216.1
2215
285.8
315.1
3174
312.3
31s,.¢
Als.S
305.3
00 R
303.7
JIN.AR
316.8
308 .R
30S,.1

f&.2
302.7
301.5

0.7
2%% .4
25%.2
ne,2
0812
Ain.2
285.3
305.7
198,.7
113.4
l“:l‘
13,2
15¢6.3
137.1
137.7
lh‘.ﬁ
167 .5
ek,
152.6
166,54
16%.7
178.7
1586 .4
186.3
lH”.«
180.4
178,58

acone

JAN 10,1980
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DEG C
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B N o bt vs e B
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0.7
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=06
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STOP TIME

175.4
1760
176,58
182.2
182,13
180,32
191 .4
194.7
195.4
204.5
203.%
2104
203.1
166.5
200.1
215.7
261.5
24k, 0
286.0

6.6
340.0
357.%
330.7
25Q.0
PHELT
210.2
266,66
273:1
226.1
P2T74,.5
179.“
130.7
20R,.7
12R .4
158.,1
1264,
303.4
112.9
12444
12440
130,272
263.4
15S.1
146
154.3
1S1.1
143.4

JAN

0.1l
=Nl
=N.1
-0.2

0.3
-001

.1
=061
“0et
-003

0.1
-0.2
=-0.1
0.1

0.1
-303
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1641980
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HOUR 17 MINUTE 45
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RELEASE WNiMBER

STARTING TIME

«nNl0
NEG

1087
13,7
303.0
143.5
150.R
133.9
10401
114.0
164,.5
132.0
163,46
113.2
1le.s
117.R
125.1
129.7
132.4
129.%8
127.‘0
1S5.F
185,64
203.5%
196.1
190.5
211.2
2RS.9
282.5
303.1
324.3
326.6
325.5
235,.4
338,88
3k, "
6k.7
351.7
as1.7
358.3

Teh

3.6

S.5

13.2

G
35R.5
352.3
35%.7
ISR.7

4.k

148

1741980

DT100
DEG C

0]

Gub

2 & 9 O 9 %P E BSOS

Ooo&v—-v—-—-—-w—-mwwww.ow

WEWVM=WDP dNOD NN W

'003
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HOUR 17 MINUTFE 38
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STOP TIME

15.4
20.9
14.9
14.1
ANAKA
E A
322.5%
311.3
306,13
337.¢
317.»
330,1
3649.7

JAN

DSCOO0C0CODOO0ODO0O0 DO
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NN~ NN WwD

2041980
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RELEASE "VIMREF

STARTING

wSio
M-

M ENNNWEW=NFNNN N W
AP OPNNDOWDEFNDD P

'R EREREEEE SRR EREESIE N

STO® TIME

TImE

wh10
NEG

346,77
36041
?RR.4
27h.4
296,.7
313.6
353:1
331.%
295.1
243.5%
23444
2“‘.“
22%.9
266.3
262,54
244 ,.R
227.7

JAN

a00ns CONTA

JAN 20.1980

-0.2
-0.2
-0-2
-0l

0.1

20,1980

4 V=Rl

INMENT PURGE

HOUP 6 MINUTE 1S

HOUR 21 MINUTE 34



TI~E
HOUR

21
2?
3
26

TIME
HOUR

RELEASE NUMRER

STARTING

wSio0
Mo

e AT Y A R
DN~ O NN

STOP TIME

STARTING

wS10
MNP~

Pa—

[RPUPEP -

—
DONMNNAD DO e DD

WEeEDROWANANMNWDNWE

STOP TIME

TIME

wnln
DEG

264"
227.2
?53.4
22&4.7
29644
266.1
26R .0

J

TIvE

wnln
DEG

232.5%
2“5-3
26R,0
230.3
211.7
245.6
267.7
257.1
PET.S
295,464
32n.7
307.5
256.4
320,1
300,00

J

80UNS "CONTAINMENT PURGE

JAN 2041940 HOUR 21 MINUTE 346

DOTio
DEG

0
C
0.1

0s1

0.2
-0.1
-002

"003
«0.3

AN 21,1920 HOUR 2 MINUTE 20

JAN 21+19R0 HOUR S MINUTE 20

bTic0
DEG C

=03
-002
Cel
0.2
Ne2
-0,3
=06
=lebe
-ﬂ.s
=06
=0t
=Deb
=0l
1.0
3.0

AN 1+1980 HOUR 12 MINUTE 16
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A v=Ng
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16
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TIME
wouR
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23
24
1

RELEASE NUVBRER

STARTING TIME

wS10 w0
MP - DEG
10.3 320,1
S.7 300.0
10.1 62.7
Se7 352.3
8.0 PSR~
S.5 AN %
7.7 343.3
10.5 26,5
13.3 32€.6
19.6 324.9
15.2 333.0
18.2 AS0.R
13.6 336.1
-95,0 «9G,0n
21.5 67,7
17.5 32F.R
1S.0 334,7
16.9 32R.7
14.5 330.7
16.3 324.9
13.7 338,.8
11.6 36l .6
1249 331.1
12.7 327.R
) AlR.2
4“,8 303.3
3.9 283.5

STOP TIME JAN

STARTING TIME

wS10 wnN1n
P~ DEG
Lo 303.3
3.5 283.5
3.’ ?eo.“
1.8 321.4
2.8 325.7
-58,n -GG, 0
3.6 28S.1

STOP TIME JAN

80006 CONTAINMENT PURGE

JAN 2141980 HOUR 18 MINUTE 21

JAN 2241980 HOUR 19 MINUTE 23
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TIME
HOUR

20
ra
ez
23
26

TIME
HOUR

SO®IO0N

TImE
HOU®

11
12
13
14
15
16
17
18
19
20

RELEASE NUMBER

STARTING

wS10
MP -

laoh
17.2
19,6
20.0
18,8
1640
16,5
13.2

STOP TIME

STARTING

we10

M-
1640
12.5
13.3
13.5
1247
10.1

STOP TIME

STARTING

wSlie
MR

Tt
6.8
S.2
G.5
LT
3.7
3.8
S0
6.9
6.9

STOP TIME

TIimt

wlln
0EG

212.7
26140
250.1
247 ,F
254.0
276.‘
272.0
271.2

J

TIME

“nln
PEG

267 .5
262.0
2513.1
256.7
2725
265.6

J

TIME

wWbln
DEG

27R,.1
280.1
262.7
255.9
263.6
27542
313.7
293.9
297.5
29F.6

J

8oo0n? CONTA
JAN 23416980

0T100
DEG C

b pee Y L) ) >
® 9 & 5 9
PR~ LD O

AN 2441980

JAN 24,1980

(o 3§10
NEG C

AN 24413R0

JAN 2441980

0T100
DEG C

'
D DO DO
P T

PTNWN T 9N D

AN 2441930

IV-LY

INMENT PURGE

HMOUK 20 MINUTE S5

HOUR 2 MINUTE 29
MOUR S MINUTE 35
HOUR G MINUTE SS

HOUR 11 MINUTE 7

=COUR 19 MINUTE 20



RELFASE NUMREFR ROONE CONTATINMENT PURGE

STASTING TIME JAN 2441970 HOUR 19 MINUTE SO

TIME wsil0 whln 0T100
HOUR MP - NEG OLG C
19 LTS 297.5% 1«2
an 6.5 298 ,4 le6
21 7.0 ?687.6 1.2
27 6.5 2974 0.8
23 5.7 3J0N.6 le0
26 7.2 295.9 1e2
1 7.3 292.% 1.0
2 Teb 293.5 0.7
3 T.8 78%.5 0.5
- R,5 PHL A 0.5
s S.0 296,17 U.R
& S.9 304.1 C.P
7 if.1 31l es Deb
F R.S 32n.s Deé
9 G.6 336.1 0ol
10 11.5 AL5.0 0ol
11 B.6 45,7 0.6
12 R.3 3"707 0.8
l3 -98 .0 -G9,.N 99,0

STOP TIME JAN 2541950 HOUR 12 MINUTE 22

IV=45
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wOUR

20
2!
2?2
23

~d>PAEF DN

RFLFASE NUMRES

STARY

sTO®

ING

TIME

ROONS
TIwf JAN
whln NT10¢
g NEG ¢
ISR N “0.5
3590ﬁ =0eb
1586 =07
3571 -0,7
-QQ,.n «Sy,.0
-98,.n -G9.0
35’.“ =lleh
3S1.4 =0.5
15,o= (.t
Js?un “leb
54,7 -lah
35A .6 “les
JAN 2541680

- .
4 ¥=KO

2541940

HOUR

CONTAINVENT PURGE

wOUR 20

& MINUTE

MINUTE
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1
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RELEASE NUMBRER ®0010 CONTAINVENT PURGE

STARTING TIME JAN 26416880 HMOUR R MINUTF SS
TImE ws10 w0l 2T1.0
HOUR Ll DEG DEG C
R Sl 357.5 0.7
S Bet 247 07
in 8.5 356.‘ 0.7
11 L AS6.2 “Q0.8
12 -GG, 8GN 'C-?
13 7.7 154.7 =0.9
l‘ 7u° 35"'.3 --'~.°
15 7.7 68,1 -l ,B
16 #.2 352.58 -Ne7
l’ 7.5 L -0s7
1R 7.2 13.0 “Dat
18 6.5 i1.5 ek
éen 3.5 1241 -N,2
21 €.8 3$“.' =0.5
c2 Teo 35R.5 0.5
& Teb asr.? «0.%
4 =88,0 Jeles -9, 0
1 Rel 33601 =lek
2 7.8 365,7 -Caes
3 T.7 336.4 0.4
- 6.6 A3%,.1 =02
s 6.2 333.1 =01
L} “. 2 329,3 Oes
? 7.5 312.7 0.5

STOP TIME JAN 2741980 HOUR & MINUTE &5

STARTING TIME JAN 27.19%0 HOUR B MINUTE S
TIvE wslo whin oTiee
HOUR Lol DEG DEG C
L} Lol 3234 Dus
S “.s N27.% 0.1
10 Seé 3"'307 0t
H beb 332.7 =leF

STO® TIME JAN 27.1980 HOUR 10 MINUTE 37

4 V=4



STARTING TIME JANH 2741950 MOUK 13 MINUTF |12

TIME wS10 wh1n nT100
HOUR MPw DEG DEG C
13 Te0 135.? 0.7
16 8.1 330.5 -0e7
lg 6,.¢ 32“.% N7
16 Te0 223.7 Nt
17 6.7 336.1 =0.%
STOP TIME JAN 2741980 HOUR 16 MINUTE &5
STARTING TImE JAN 27,1970 HOUR 16 MINUTE 45

TIME wS10 whln nT100
HOU® MP DEG DEG C
16 7.0 323.7 =0.F
17 6.7 33“0‘ 0.5
18 Se2 2207 =0.3
19 “.5 321.R «0s3
20 “ub 32107 Qe
2l 6.6 315-7 =0.6
e2 6B 32R.H 0ot
23 Tl 33°01 “0ebe
26 6.5 332.7 =0.3
1 5.5 34445 =-Dew
b 3.5 327.% ~0.3
3 2.2 310.A Dok
- 3.0 310.5 Dot
LY -Q95 .0 -G58,0 «-99,0
L} -9G.0 -9G9,.0 ~99,0
T -96.0 -9G.0 -45.0
! =99.0 -90,.,0 -85,0
S -99.0 -35,0 -G9.0
10 -G8,.0 -6G,0n -55.0
11 -9G6.0n -85,0 «99,0
12 «-8G,n -86,0 -5G.0
13 -GG, 0 -QG,Nn 59,0
1“ =-95,0 =9GN -55.0
ls -°Q.h -qqoﬂ '99.”
16 -GG ,.n -96,0 -GG, 0
l? -8G,0 =-8G,0 -99.0
18 «9%.0 -9G.0 -56,.0
19 -9G,0 -0G .0 -595,n
2“ 59,0 -98,.n -L5,.Nn
21 -8G,.0 -5G,.n -39,0
2? -99.0 -9900 -9900
23 -95.0 -9GQ,n -95.0
26 «-89,0 -9G,.n -99.0
1 5.3 363.5 =0.1

IV-48






RELEASE NUMRER  FOO011 CONTAINMENT PURGE

STARTING TIME FEQ 11940 HOUR 14 MINUTE 29
TIMF w510 whlao oTl100
HOUR MPH NEG DEG C
16 12.3 172.4 el
lg lacp ‘."Jon 0.0
156 13.0 138,7 0.0
17 l‘o? ]Bﬂ.‘\ 0.7
18 12.%8 Jeson =Ue2
lq I?..(‘ ]A”.Q =0l
20 10.0 ‘5300 «0.3
21 10.5 l5§.l 0.2
22 1041 -86,.0 =01
23 10.5 -5G,0n =0.1
26 11.0 -88.0 0.2
1 95,0 -98 .0 -959.0
2 =8G,Nn -59.0 «99,0
3 =-9G,. 0 -9G,.,n -595.0
- -98,0 =9c,Nn -95,.,0
s -9G,.0 55,0 =-95.0
6 =95,0 =8G.0 -9G.0
7 1n.1 -0G,.n =0Nel
L) G.3 -99,0 0.6
S R.R -G3,.,n 0.4
10 7.2 =95, 0 “0e5
1 5.6 -8G,0 =0k
12 Se0 -8G.n =0.5
13 4,8 -96.n ~0.F
14 Sc? -QG,.n =05
15 “.5 -QG,.n =0.E
16 5.3 -9G.0 ’0.7

STOP TImE FEB 2+1980 HOIR 1S MINUTE 20

STARTING TIME FEH 241980 HOUR 16 MINUTE ©
T1ImME wS10 whln DT100
HOUR MPH DEG DEG €
16 Se3 -98,.n 0.7
17 Lol -9G,.0 0.6
1R 4.3 -G88,.0 0.2
]Q 4.2 -9G,.0 0ok
20 307 -QG,.n “Deb
2) 300 -GG.N ch
2?2 “G5,0 -9G.0 -59,0
23 =-9G.0 =9GN0 -99.0
24 =-G5,.0 -3G,0 «-99.0
1 2eb -99,.,n 2.0
2 3.3 =-89.0 23
3 3.5 -99.0 2.2



“ 2.3 -99,0 2e2
‘a ?.6 -9“'.” 101
. F -G5,.0 =0.1
? 3.5 -8G,.n Ce2
g Cete -GS,.n Ce2
9 2eb ~8G,.n 0.2
10 1% 98,0 “Deb
11 L.? -88,0n =0.P
l? So. -9G,n 0.7
13 T.6 Q8,0 «0.5
1e hel -9G,n 0.5
l5 6.5 -GS .n 0.5
16 LY 8GN ~Uek
17 7.8 ~88,n -Ne3
18 =90,0 «5G.n -98.0
19 L =95, 0.1
20 Se3 -9Q,0n 0.2
i 6e6 -S8,.0n =01
STOP TIME FER 3+1580 HOUIR 29 MINUTE 27
STARTING TIME FER 31970 HOUR 20 MINUTE 28

TImE wS1l0 wihlno 0T100
HOUR MP DEG DEG C
2" 503 -QQOG 0.2
el 6.6 «8G.n 0.1
ee Beb -9G.0 =0e2
23 10.6 -SG,.n -0e¢3
26 S.3 -5G,0 el
1 S.1 -5G,.0 =N.6
? 9.5 -95.0 =05
3 1005 -8G,n 0.3
“ I0.5 «95,n 0.3

STOP TIME FER “+1980 HOUR 3 MINUTE 34




TImE
HOU#R

TIME
HOUR

ODa>N

10
11

13
14

16
17
18
19

TINE
wOUR

18
an
el
2e
22
26

LV I R R

STARTING

ws10
M-

10.5
11.1

STOP TIME

STARTING

wS10

P -

111

G.5
10.7
105
10,0
10.0
111
13.3
12.1
11.%
11.6
12.8
13.6
12+8
112

STOP TIME

STARTING

wS10
MP -

e B ek e e e e -
O N N w1 D e -
e & & 5 8 & 0 s

e A A D EN

—
=
-

14.3
STO0P TIME

TivE

snNln
NEG

“uG, 0
«QG,.n

FEa

TIvE

whln
NEG

«-99,N0
«-SQ .0
-SG .
-98,0
-G, N
-SG,n
QG . n
«3Q,0
«99,0
=QQ,0
-3GQ.0n
«%6,0
=98, 0
=598 ,.0
=960

FEB

TIME

wfiln
NEG

-GQ,.n
«G0, 0
=99,0
QS . n
«99,0
«-9G .0
-Qg,.N
30,0
«9G,.0
«9G,.0
-5Q,n

FEB

FE® L9 1980 HOUR & MINUTE O

pTlice
DEG €

0.3
(b

L 19R0 HOUR & MINUTE SA

FEW 4+ 1S8R0 HOUR S MINUTF &7

DTi00
0EG C

Dol
0.7
0.3
-002
'0'3
0.3
03
0.3
=0s3
-C.Z
-003
=03
=043
-001

0.1

4el9R0 MUUR 19 MINUTE 20

FEB L41520 HOUR 19 MINUTE @

oTico
NEG C

(-~ BN - -]

OO OO0
® & & 8 & & % % & s
B o vt o o D e B e e

Se1980 HOUR & MINMUTE 23

Iv=52



TIvF
HOUR

—
DO DPN>

11
12
13
14
15
16
17
1R
16
20
21
22
23
24

TImE
HOUR

SN NP LN -

RELEASE NUMEEP 80012
STASTING TIvE FE
wS1i0 win

MP - nNEG
S8 -98.0
.5 -G .0
Se7 -5G.0
Lol -5G.0
-G8.0 -99.0
96,0 -9 ,.0
~5G.0 50,1
2.9 -89G,0n
3.3 =9GN
3-1 -QQ.G
3.1 -QG,.n
3.1 -96.,0
?.1 -—g.n
lo’ -QQ.n
0.7 -98,.0n
105 -3G,0
13 -95,.0
l.“ -9G,0
0a7 «-9%5,.0
STC® TImME FER
STACPTING TImE FE
w10 wN1ln
M DEAG
102 -90.0
18 -9G,.0n
0.9 -GG ,.n
0.9 -33,.0
‘n* -q“lﬂ
1.0 -QQ.C
11 -GG,.0
STOP ' IwE FER

CONTAINMENT PURGE

R €41980

DT100
DEG r

0.5
“Dete
“Qete
=0.5
-5%.,0
Q. n
~96.0
0.7
09
«0.R
“lell
0.6
=0el

W N WA -
IWwWrowmn

641980

“ 7416980

DT100
NEG C

3.&
4.l
3.7
lel
-002
0.l
=01

741980

=)
-
|
N
(%)

HOUR

& MINUTE §

HUUR 23 MINUTE S2

HOUR

N MINUTE 1S

HOUR & MINUTE 10



RELEASE NIMBER

STARTING

wsln
MO

-guaf
-55.0
-85,
-55.0
95,0
-GS.0
-56.0
86,0
-95.0
-98.0
-G55.0
-8%8.0
«9G,0
-05 .0
«9G,0
-GG . N
-5G,.0
-G85.0
-8G,.0
-qqlc

PEANNW— —=NWWN N
N DW= NN NN NN

® 8 8 & & % 0 6 ¢ s

STOP TIME

TIME

wN1n
nEG

-0QQ,n
-QQ.C
-59G.0
-9%.0
96,0
«0€,N
-9G,0n
-uc . n
-96,0
«9G, 0
-5G,.0 .
98,0
-9G,0
-96 .0
90,0
-9G6.0
«0G . N
-GG.N
-GG ,Nn
-9G.,.0
«9%,0
-96,0
213.8
?24.7
?2323.5
262.2
265.7
?2€3.7
PLS.F
285.9
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5950, Environmentel Monitoring

1
-—

)
.

(2) The number of sempling locations, sample col-

and lection frequency, and the number of samples

(b) collected during this six-month period for
each class of sample is given in Table 1.

(¢) During the semi-annual period of July 1 through
December 31, 1979, levels of radiation were
not found to be significantly above local back-
ground at any sample location.

(d) Teble 5 contains a complete summary of piogram
findings. For each type of analysis of each
sampled medium, this table reflects all indi-
cator locations, all control locations, and
the location with the highest six-month mean
result.

(e) Table 6 contains the remaining program findings
from July through December, 1979, that were
not available for reporting during the last
semi-annual period, July through December,
1979.

The levels of radiocactivity exhibited in the environ-
mental radioclogical monitoring program do not indi-
cate the likelihood of public intakes in excess of
one percent of those that would result from continu-
ous exposure to the concentration values listed in
Table II of Appendix B of 10 CFR 20.

There existed no statistically significant off-site
environmental concentration attributable to plant
activity.
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Table 1

Sample Collection Pro

granm

Number of Samples
Collection Sample Collected
Sample Class Frecuency Locatiocn This Period
Air Particulates Weekly Five (5) 138
Airborne Iodine Weekly Five (5) 13F
Background Radiation Quarterly Eleven (11) 22
(TLD) Four (&) 8
Background Radiation Quarterly Fifteen (15) 30
(G=M Survey)
Fresh Milk Weekly Four (L) L7
Quarterly Four (L) :
Preserved Milk Quarterly Comp. Four (k) g
Surface Water Monthly Five (5) 30
Well Water Quarterly Comp. Four (&) 8
Precipitation Monthly Comp. One (1) 3
Quarterly Comp. One (1) 1
Cattlefeed Quarterly Six (6) 12
Vegetaticn Annually Six (6) 8
Soil Annually Four (&) 8
Mud and Silt Annually Three (3) 3
wildlif Annually One (1) 1
Fish Annually One (1) [
Benthic Organisms Annually One (1) 2
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Table 2 (Continued)

. Station Site Azimuth
Code Site Description and Degrees*
0-16 Smith Farm 1.9 mi. € 133°
0-1T Dane College, Blair, Nebraska L.3 mi. € 295°
0-18 Bridge on Bwy. 30 east of Blair, 2.2 mi, € 33L°
Nebraska, over Missouri R.
c-19 J. Rand Farm ' 1.9 mi. € 15°
0-20 S. Rand Farm 1.9 mi. @ 31°
0-21 B. Jones Farm 1.0 mi. @ 155°
0-22 G. Sawall/Schideler Farm 1.1 mi. € 2040
0=-23 C. Jensen 1.1 mi. @ 2500
0=2k M. Hansen/Suverkrubbe Farm 1.2 mi. @ 277°
0=-25 Blair Sr. Eigh School, Blair, Nebraska 3.0 mi. € 308°
‘ 0-26 Japp Dairy 6.3 mi. @ 334°
0-27 Flynn Dairy 3.Lmi, @ 310
0-29 75' downstream of lagoon discherge 0.1 mi. @ 81°

on west bank of Missouri R.

0-30 Agrico Ammonia Plant, on Hwy. 30, one 1.8 mi. €@ 325¢
mile east of Blair, Nebraska

0-31 L. Rogge Farm 2.1 mi. € 278¢

0-32 Scnderup/Scrensen Farm 3.7 mi. € 328°

0-33 Garden two miles NW of site entrance 1.5 mi. @ 271°
on east side of Hwy. 30

0-34 C. Marr and Sons field b,3 mi, @ 147

0-36 Farm near DeSotoc vegetable stand one 1.0 mi. € 153
mile SE of plant on Ewy. T3

O=s2 Miller Farm 0.5 mi. & 206

Q=u3 Fish sampling area; Missouri R. within 1.0 mi. above

. three miles of site 1.0 mi. above
Owbs A. Wulf Farm 8.8 mi. @ 225
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Table 2 (Continued)
Celiection Anelysis Number of Site Tvoe
Type and Type and Sites and Location Centrol,
Sazple Type Frecuency& Freguency® Saxple Code Code® Indicator
~ € - . -
Precipitation c/M Gross Beta- 1: OPA 0=30 I
(2nd & 3rd gtrs.
. vl L) N
C/Q ross Beta’ (QC)
(1st & 4th qtrs.)
Milk - Fresh G/W I-131 L: OfMM-A =26 c
(pasture OFM-B 0-27 I
season only) OFM-D O=s2 I
G/Q Gaxma 3pec. OFM=-E 0=t c
Milk - G/W Gross Betsa L: Same 2s for Fresh Milk
Preserved (QC)
Sr-90 \QC
Vegetation G/A Gazma Spec. 6: OVA =33 I
Sr-00 OVB 0=3& 1
ove Qmu2 I
ovD 0=-36 b
OVE 0=34 : |
0)'fe; C=1% pé
Cattlefeed G/Q Gammea Spec. 2: OCA 0-31 I
Beef Sr-30 oC3B 0=32 I
Cattlefeed G/Q Gazma Spec. L4: DFV-l 0=2€ C
Dairy Sr-%0 DFV-2 0=27 -
DFV=3 =52 c
DFV-4 Omen I
Soil G/A Gemme Spec. L4: ODA 0=26 C
Sr-90 CDE C=27 3
DC Omun c
DD C=ul 1
Surface Water G/W Gross Beta 5: OQOSw-A 0=6 I
(MC) OSwWw-3B o=-S I
Tritium (MC) 0SW=C 0-10 I
OSw=D 0-3o I
OSW=E 0=7 C
Fish G/A Gamma Spec. 1: OMA 0= I
Sr-50
Mud and Silt A Gamme Spec. 2: 0SB 0=22 I
Sr-c0 CSD 0-T7 i
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Benthic A Gamma Spec. 1: OMA Discharge b
Organisms Sr-90 Canal

- .. .

is coded as follows: C/ = continucus; G/ = grad
Collection frequency is coded as follows: W = weekly; M = mcontaly;
=

PAnalysis freguency is ¢ enthl
QC = quar .er-y composite. Anelysis frequency is indi
from

f it is different cm collection frequency.

oded as follows: MC = m
-

<
-

AAsSSded - S~ s N : 2 s 3 e e & -

GAdditional collection or analysis not reguired by the Technical
-

Specifications.

v ¢f air particulates required if gross bete ex-

and gamms spectrometry required ¢of well water or

- s
s < -~ <8 - <
ecipitatiorn if gross beta exceeds 30 pCi/l.

ESr-90 and gamma spectircmetry wnalyses reguired of surface water
if gross beta exceeds 60 pCi/l.



Gress Gamme Scan

Samr_.e Units _ Beta Sr-90 H-Z Ie131 Cs=137
Surface Water pCi/l 0.5 1.0 2000%#» .0 2.0
Well Water pCi/l 0.5 1.0 2000 2.0% 2.0
Mud and Silt pCi/g (dry) 0.4* 0,008 —— —— 0.1

Milk oCi/2 €.0 1.0 -— 0.5 2.0

Vegetation pCi/g (wet) 0.15 0.03 10% — 0.2
Air pCi/m3 0.02 === —-— 0.2 —
wildlife ##cCi/g (wet) -— 3.0 — 5.0 —
Film/or Tld -_— 10 mrem/month === — — —

above ba:kground

*  Analyses not required in present prograz.

ontium-90 = pCi/g Calciux in Femur.

#%# Rabbit: Str
Iodine-131 = pCi/g of Thyrcid.

##% OPPD requires 200 pCi/liter.
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Environmental Radiological Monitoring Program

Table 5

Name of Facility: Fort Calhoun Nuclear Station Unit Mo, 1 Docket Number: 50-285
Location of Facility: Washington Nebraska Reporting Period: January - June 1980
County State
Medium or Pathway Type and Lower Limit| All Indicator Location With Control Number of
Sampled Total Number of Locations Highest Mean Locations Non-Routine
(Unit of of Analyser Detection Mean Name, Distance Mean Mean1 Reported
Measurement, ) Performed (LLD (Range ) and Direction (Range) (Range ) Measurements
Air Particulates [Gross B 131 0.02 0.04 (127/131) {(OnSite at 0.04 0.04 (25/26) 0
(pCi/m?) 0.02-0.08 Oxigester 0.02-0.08} 0.02-0.08
ly Spec. 30 0.01 All LLD Not Applicable All LLD 0
sircborne lodine I-131 129 0.2 All LLD Not Applicable All LLD 0
(pCi/m?)
Background y Dose 22 0.1 1.5 (18/18) Hwy 73 Bridge, 1.9 1.65 (h/h) 0
Radiation TLD 1.3-1.9 DeSoto 1.9 1.6-1.7
(mR/week , 1.6 mi @ 1h4°
Background Radi- [Beta-Gamma 30 0 05 0.05 (9/28) 9 locations 0.05 All LLD 0
ation G-M Survey 0.05 equal 0.05
(mR/hour)
Fresh Milk [-131 52 0.5 All LLD Not Applicable All LLD 0
(pCi/1) Spec. 8 2.0 All LLD Not Applicable All LLD 0
Preserved Milk® [Gross 8 b 6.0 2350 (2/2) Miiler Farm 2600 2250 (2/2) 0
(pci/1) 2100-2600 0.8 mi @ 206° 2600 2200-2300
5 r-90 N 1.0 All LLD Not. Applicable 2.h (1/2) 0
2.4
Precipitation [iross B h 0.5 8.75 (h/h) Agrico Amm. 8.75 Not Measured 0
(pCci/1) h-16 Plant h-16
9600' @ 3250
[Surface Water ross B 30 0.5 T.5 (2h/24) eSoto W/i, Re- 7.8 7.3 (6/6) 0
(pCi/1) 2-11 fuge 3.7 mi @ k=11 h-11
118°
Pritium 30 200 253 (21/2h) 2000 Down- 300 205 (6/6) 0
150-360 stream 0.4 mi 250-260 ]160-270
@ 106°

]Menn and

, ange based on deicct.able measurements only.

25econd quarter preserved milk samples were inadvertently misanalyzed.

Fractions indicated in parentheses.




Table S)

Facility:

(Continued)

Fort. Calhoun Nuclear Ctation Unit No. 1

Lagoon Dis-
charge 0.1 mi

e 81°

Medium or Pathway Type and Lower Limit| All Indicator Location With Vontrol Number of
Gampled Total Number of Locations Highest. Mean Lo~ations Non-Rout ine
(Unit of of Analyses Detection Mean! Name , Distance Mean Moant Reported
Measurement, ) Performed (LLD) (Range ) and Direction  ‘Range) (Range ) Measurement s
Well Water Gross B 8 0.5 5 (8/8) Smith Farm 5 Not Measured 0
(pci/1) 3-9 10000' @ 133° 5
Tritium 8 200 295 (2/8) Smith Farm 295 Not Measured 0
200-39C 10000' @ 133° 200-390
Guality Assurance |[Cross B 8 0.5 7.0 (8/8) Not Applicable Not, Measured 0
Water 4-10
(pci/1) Tritium 8 200 260 (8/8) Not Applicable Not Measured 0
140-340
Yy Spec. 8 2.0 All LLD Not Applicable Not Measured 0
Cattlefeed Y Spec. 12 0.° All LLD Not Avplicable All LLD 0
< (pCi/g wet) Sr-90 12 0.02 All LLD Not Applicable All LLD 0
- Mud and Silt Y Spec. 3 0.1 All LLD Not Applicable All LLD 0
(pci/g dry) or-90 3 0.008 0,031 (2/2) 75" Down- 0,041 0.030 (1/1) 0
0.020-0.041 stream of 0.,0k1 0.030

IMean and range based on detectable measurements only.

Fractions indicated in parentheses.




Table 6

Enviroumental "adiological Monitoring Program Semi-Annual Summary

Name of Facility: Fort Calhoun Nucl » Station Unit No. 1 Docket Number: 50-285

Location of Facility: Washington Nebraska Reporting Period: .July - December 1979
County State
Medium or Pathway Type and Lower Limit| All Indicator Location With Control Number of
Hampled Total Number of Locations Highest Mean Locations Non-Routine
(Unit of of Analyses Detection Mean ! Name, Distance Mean Mean ' Reported
Measurement, ) Performed (LLD) (Range ) and Direction  (Range) (Range) Measurements
Preserved Milk Gross B 8 6.0 750 (h/h) Flynn & Miller 750 650 (L/h) 0
(pCi/1) 500-1000 Dairies Equal 750 200-1100
5r-90 8 1.0 2.3 (3/h) Miller Farm 2.5 2.5 (L/k) 0
2-3 0.8 mi @ 206° 2-3 2-3
Well Water Gross B 8 0.5 8.3 (8/8) Smith Farm 13 Not Measured 0
(pCi/1) 5-1Mh 10000' @ 133° 12-1h
Tritium 8 200 2o (1/h) Smith Farm 2ho Not. Measured 0
i 240 10000' @ 133° 240
Cattlefeed y Spec. 12 0.2 All LLD Not. Applicable All LLD 0
(pCi/g wet) 5r-90 12 0.03 All LLD Not Applicable All LLD Q
Soil Co-137 8 0.1 0.2 (1/4) Miller Farm 0.2 0.3 (3/h) 0
(pCi/g dry) 0.2 0.8 mi @ 206° 0.2 0.2-0.k4
Other y 8 Q." All LLD Not Applicable All LLD 0
Cr-90 8 0.008 0.107 (4/k) Miller Farm 0.1h6 0.113 (3/k) 0
0. 0U6-0, 184 0.8 mi @ 206° 0.108- 0.050-0.163
0.184
Mud and Silt Cs-137 3 0.1 0.1 (1/2) 75' Downstrem: 0.1 All LLD 0
(pCi/p dry) 0.1 From Lagoon Q.1
Disch. 0.1 mi
@ 81°
Other vy == el All LLD Not fipplicable All LLD 0
Sr-90 3 0.008 0.019 (1/2) 2000 Down- 0.019 0.056 (1/1) 0
L= 0.019 stream 0.019 0.056
Animal ly Spec. 1 5.0 All LLD Not Applicable Not Measured 0
(pCi/g wet) n Flesh
Sr-90 1 3.0 All LLD Not Applicable Not Measured 0
on Bone

IMean and range based on detectable measurements only.

Fractions indicated in parentheses.




Table 6 (Continued)

Facility: Fort Calhoun Nuclear Station Unit No. 1
Medium or FPathway Type and Lower Limit| All Indicator Location With Control Number of
Gampled Total Number of Locations Highest Mean Locations Non-Rout ine
(Unit of of Analyses Detection Mean Name, Distance Mean Mean! Reported
Measurement ) Performed (LLD) (Range ) and Direction (Range ) (Range ) Measurements
Fish y Spec. h 0.035 All LLD Yot Applicable Not Measured 0
5r-90 L 0.02 0.04 (h/h) 1 mi Above 0.05 Not Measured 0
0.02-0.05 Blair Br. (NE) 0.05
Benthic Organisms |y Spec. 2 0.035 <2.5(a) (2/2) []250" Upstr. <3 Not Measured 0
(pCi/g wet) <2-<3 Ambient Disch. <3
Sr-90 2 0.02 <1.5(a) (2/2) |250' Upstr. <2 Not Measured 0

<l=<?

Ambient Disch. <2

1Mean and range based on detectable measurements only.

(a)Insufficient sample for more sensitive analysis.

Fractions indicated in parentheses.
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ENVIRONMENTAL TECHNICAL SPECIFICATIONS (NON-RADIOLOGICAL)
APPENDIX B

p Cperating Limits

1s2 Condenser Cooling Water Temperature Limit:

] The maximum discharge temperature was 100°F.

The maximum difference (AT) between the ambient
temperature of the Miss~ =i River, as measured
Just upstream from the cooling water intake
structure, and the temperature of the cooling
water at the discharge was 23°F during periods
of ambient river water temperatures greater
than 55°F. Tae maximum AT between the ambient
temperature, measured jJust upstream of the
cooling water intake structure, and the temper-
ature of the cooling water at the discharge

was 24OF during periods of ambient river temper-
atures less than or equal to 55°F.

Chemical Discharge Limits:

b I Chlorination of the coricnser cooling water
system has not occcurre.i since commencement
of plant operation.

The cocling water discharge pH ranged from
a maximum of 8.3 to a minimum of 7.8. The
aversge pH through the semi-annual period
was 8.1.

The chemical equalization and decantation
holding basin (lagoon) discharge parameters
ranged as follows:

Total Quantity
Suspended Solids Flow of Solids
Concentration Rate Released
mg/1 ) Kg/Day

Maximum - 24.0 17.5

Average - 8.5 N

Minimum = - P

#*Each paragraph number in this section corresponds exactly to the
number of that requirement in Appendix B, Operating License No.
DPR-4Q, Environmental Technical Specifications.

VI=2




2. Monitoring and Surveillance Program

2.1 Monitoring of Thermal Discharges:

- Temperature Monitoring

Upstream river ambient and cooling water in-

take and discharge temperatures were continuously
monitored and recorded, and dates and time in-
tervals of recirculating discharge water for

ice control at the intake were also recorded.

All continuously recorded information has been
analyzed and reduced to hourly data and is seen
to correlate with station operating levels.
Compliance with specified limits has been sum-
marized in Section 1.1.

2., ™ermal Plume Measurements
Surface and triple depth thermal pluwe measure-
ments were made during the month of June, 1980,
to produce isotherm plots of the downstream
thermal plume, Figures I and II. No plume
measurements were taken during the months of
January through May, 1980, due to plant in-
operativeness. The magnitude of the June
thermal plume correlates with station operating
level, circulating water discharge flow and
Missouri River flow, and is similar to condi-
tions previously documented (reference Fort
Calhoun Station Unit No. 1 Five Year Report).
Downstream isotherms at the surface, at one-
half depth, and at the bottom were determined
utilizing upstream ambient river transect
averages at the surface, one-half depth, and
at the bottom, respectively. Measurements
made during June, 1980, at sampling transects

TT

downstream are presented in Table III.

2.2 Monitoring and Reporting on Loss of Biots by Impingement:

5 1 Traveling Screen Impingement Study

An accumulative data computer analysis (see
Table I) summarized impingement of fish and
other agquatic fauna for the period Jenuary 1,
1380, through June 30, 1980, in accordance
with Technical Specifications. Table II pre-
sents a ranking by species.
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years of plant operation was reported in the
Fort Calhoun Station Unit No. 1 Five Year Re-
port. This evaluation concluded that all
specific objectives of tha study had been
successfully completed, and that the level

of impingement was within an acceptable range.
Facility License Change 79-. was submitted

to the Commission on February 2, 1979, to
eliminate the impingement study.

Sanpling frequency will remain the same durirg
the eighth year of operation until a de c
is reached by the Commission in regard
1lty License Change T39-1.

O

and Evaluation Prograxs

Periphyton, Macroinvertebrates, and Fish:

pre-cperati PC onal studies through
Decexmber 31, 1977, was repcrted in the Fort Calhoun
Station Unit No. 1 Five Year Report.

invertebrates, an
oughout the perio

-
an

hrough ..ne 30, 139c0.

o O
Hd
O

ity in the Misscuri

i
taticon was sampled
1980, as part of

The adult and juvenile fish
River near the Fort Calhicun
monthly from April through June,

the station's on-going eavironmen

tal monitoring
prograz. The study was designed to characterize
the fish ¢ unity in the Missouri River upstrean
and downstreaxm of the station. Adult and juvenile
fish were collected by electroshocking and seining
on April 2k, May 15, and June 13, 198C. The cb-
Jectives of this study were to investigate:

% »3 = 3 < s o Y s 3
1. fish species composition and relative abund-
ance,
> - % - - 3 34 - S e < - oS -
2s spatial and temporal distribution of fish
SR -3 2 s
wvithin the study area, and
- o 3 ) & = 3 +
3s food habits of selected species collected.

§ -




Summary and Conclusions

1. A total of 639 fish, representing 23 species,
was collected from April through June, 1980.
Carp (34.1%), goldeye (18.2%), and gizzard
shad (17.4%) comprised 69.7% of the total
catch.

2. Electroshocking yielded a total of 554 fish,
representing 16 species. Carp (39.4%), gold-
eye (20.9%), gizzard shad (20.0%), shortnose
gar (7.8%), and river carpsucker (6.1%) com-
prised 94.2% of the total electroshocking
catch.

35 Catch per unit effort (30 minutes of electro-
shocking) ranged from 89 fish at Location 3
on April 24 to 35 fish at Location 2 cn May 15.

4. Seining yieldeli a total of o5 fish, represent-
ing 7 species. Thirty fish were collected
in April, 46 in May, and 9 in June. Emerald
shiners (52.9%), red shiners (17.6%), sand
shiners (14.1%), and rainbow smelt (9.4%)
comprised 94.0% of the total seine catch.

e I8 Stomach contents from fish collected will be
analyzei and reported at a later date.

6. The Fort Calhoun Station was non-operational
during the first 2 monthly sample periods in
April and May and was cperating at 97.8% on
June 13.

Eleven-Agency Study Programs

All data collection efforts by the eleven agencies
have been terminated. Data from pre-operational
and post-operational studies were evaluated and re-
sults were reported in the Fort Calhoun Station
Unit No. 1 Five Year Report. The following papers
have been written by the Nebraska Department of
Environmental Control, the Region VII Environmental
Protection Agency, and the Nebraska Game and Parks
Cormission, respectively.

1. "Chemical and Physical Characteristics of
the Missouri River Near Fort Calhoun and
Cooper Nuclear Station"

2. "Effects of Heated Waste Water Discharges

from Fort Calhoun and Cooper Nuclear Power
Stations Upon the Biota of the Missouri River"

VI-5



3-2

. "Effects of Cooling Water Discharges from
Fort Calhoun and Cooper Nuclear Stations of
the Fishes of the Missouri River"

Dr. Glen Cada submitted his Ph.D. thesis entitled
"The Entrainment of Larval Fishes at Two Nuclear
Power Plants on the Missouri River in Nebraska".
This is alsoc an eleven-agency component completed
in 1977 under the direction of Dr. Gary H:rgenrader
of the University of Nebraska at Lincoln ana sub-
mitted to the District in accordance with Section
3.2 of the Environmental Technical Specifications,
Appendix B.

Ichthyoplankton Entrainment Effects:

INTRODUCTION

This report presents a summary of fish larvae col=-

lected April through June, 1980, from the Missouri

River near the Fort Calhoun Station. Statistically
significant results were obtained for June 36, 23,

and 30. Larval fish numbers were too low prior

to this.

The specific objectives of this study were:

1. To determine species composition of fish larvae
in the Missouri River.

- I8 To document abundance and horizontal distribu-
tion of fish larvae in the Missouri River.

3. To evaluate the immediate effects of condenser
passage on fish larvae viability.

4. Analyze the effects of the thermal piume on
fish larvae viability.

5 To predict the effects of entrainment on the
total fish assemblage passing the Fort Calhoun
Station.

SUMMARY AND CONCLUSIONS

e The discharge temperatures were 28.3°
on June 16, 30.2°C (86.4°F) on June 23, and
32.9°C (91.2°F) on June 30. The plant was
operating at 99.0% power on June 16, 99.3%
power on June 23, and 99.8% power on June 30.

VIi=-0



10.

Cooling water flow was 360,000 gpm and river
flow was 36,200 cfs, 34,300 cfs, and 33,600
cfs, respectively, for the above dates.

A total of 6300 individuals were collected

at the cross channel locations for the three
June dates. A total of 3020 individuals were
cocllected from the control, plume, and dis-
charge locations.

Identification and measurement of the fish
larvae collected has not been completed and
will be presented at a later date.

Mean cross channel densities were 2.216/m3
on June 16, 1.82/m3 on June 23, and 1.18/m3
on June 30,

Larval fish densities were significantly
greater along the Nebraska shore (Location

I) when compared to densities at mid-channel
(Location II) and along t“e Iowa shore (Loca-
tion III). Aversge larval densities at Loca-
tion I were approximately 3 times greater
than Location II and about 1.2 times greater
than Location III.

Larval fish mortalit, at the control ranged
from a high of 86.8% ¢~ June 16 to 70.3% on
June 23 and T70.8% for June 30. Discharge
mortalities were 98.0% for June 16, 97.3%
on June 23, and 96.7% for June 30. ?Plume
mortalities were 91.5%, 80.4%, and TL.L%
for the three dates, respectively

The average number of fish passing the Fort
Calhoun Station was 2337 larvae/sec. on
June 16, 1735 larvae/sec. on June 23, and
1085 larvae/sec. on June 30.

An average of L4.4% of the fish larvae pass-
ing the Fort Calhoun Station was subjected

to condenser passage on June 16. For June 23,
thg average was 6.2% and on June 30 it was
2.05%.

The plant effect to the live population of
larvae in the river showed an increased
mortality of 4,3% for June 16. For June 23,
the decrease in the life populstion of larvae
was 6.01% and on June 30 the mortality in-

.
~

crease was 2.Tu%.

VI-T
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Chi-square analysis showed larval fish mor-
talities at the discharge were statistically
higher when compared to the control for June 23
and 30.

The differential mortality in the thermal
plume for June 16, 23, and 30 was 4.1%, 9.58%,
and 3.59%, respectively. The differential
mortality for June 23 was statistically

significant.
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Table 1
Omaha Public Power District
Environmental Lab
Traveling Screen Impingement Study

Fish Impingement Study Summary
January 1, 1980, Through June 30, 1980

Accum'ilative Data
Total Number of Sample Periods 2L3

Total Number of Sample Periods by Day Where

No Organisms Were Impinged 136
Total Number of Sample Periods by Night Where

Ne Organisms Were Impinged 59
Total Number of Fish Impiﬁged 162
Total Number of Fish Impinged by Day 159

L

Total Number of Fish Impinged by Night

Avg. Size Fish Impinged (CM) 9.19
{(GM) .7

Avg. Size Fish Impinged by Day (CM) 9.22
(GM) 6.7

» =

Avg. Size Fish Impinged by Night (CM)

(GM) 4.7
Most Common Species Impinged Pomoxis annularis White Crappie
N ——
(Rafinesque
Most Common Species “mpinged by Day Pomoxis annularis White Crappie
(Rafinesque)

Most Common Species Impinged by Night Pomoxis annularis White Crappie
(Rafinesque)

Total Number of Non-Fish Aquatic Fauna Impinged 3

N

Total Number of Non-Fish Aquatic Fauna Impinged by Day

Total Number of Non-Fish Aquatic Fauna Impinged by Night 0
q

e e
L Sl -
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Table

Cmahe Public Power District
Environmental Lab
Traveling Screen Impingement Study

Fish Impingement

udy Surmary

January 1, 1980, Through June 30, 1980

Ranking by Species

Scientific Name

Pomoxis annularis (Rafinesque)

Osmerus mordax (Mitchill)

Lepomis macrochirus (Rafinesque)

Carpiodes carpio (Rafinesque)

Dorosoma cepedianum (Lesueur)

Ictalurus punctatus (Rafinesque)

Stizostedion canadense (Smith)

Aplodinotus grunniens (Rafinesque)

Ictalurus melas (Rafinesque)

Lepomis cyanellus (Rafinesque)

Levomis humilis (Girard)

Cvprinus carpio (Linnaeus)

Noturus flavus (Rafinesque)

Roccus chrysops (Rafinesque)

Pomoxis nigromaculatus (Lesueur)

Perca flavescens (Mitchill)

-
Vie=lg

Common Name
White Crappie
Rainbow Smelt
Bluegill
River Carpsucker
Gizzard Shad
Channel Catfish
Sauger
Freshwater Drum
Black Bullhead
Green Sunfish

Orange Spotted
Sunfish

Car

Stonecat
White Bass
Black Crappie

Yellow Perch

Total #

88
24

23

|

(=
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VIi. POTENTIAL DOSES TO INDIVIDUALS AND POPULATIONS

A.

Potential Semiannual Docses to Individuals from
Gasecus Releases.

Total body, skin and organ doses from
ground releases were calculated in millirem
(mrem) to an average adult, teenager, child and
infant using the annual configuration of GASPAR
program. Results to each receptor are shown in
Tables VII-A-l1l through VII-A-l6. Also, the doses
to the same groups in units of millirads (mrad),
due to gamma and beta radiation carried by air,
were computed using GASPAR. In its annual con-
figuration, GASPAR assumes that all release rates
are entered in curies per year (Ci/yr). 1If the
total curies released per isotope during the
semiannual period are assumed released for an
annual period (Ci/yr), this release rate reduction
is conveniently offset by the annual usage or dcse
factors, thereby allowing GASPAR to calcu. ate
semiannual doses.

The inputs to GASPAR for the semiannual
period from January through June of 1980 were as
follows:

(1) All gaseous effluents were as described
in Section I. The totals in curies of I-133 and
I-135 include all actual and estimated activities.
In most cases, I-133 and I-135 activities were
estimated, if there was no measurable activity in

a release, by exponentially back-calculating to a

Vii-2



mid-week activity using the maximum instrument
sensitivity (minimum detectable activity).

(2) Entrained gases (Xe-133 and Xe-135)
from liquid effluents were as described in Section
b &

(3) Semiannual "X/Q's" at the actual
receptor locations, which were corrected for open
terrain, plume depletion, and radiocactive decay
factors were calculated according to Regulatory
Guide 1.111. Also included were semiannual deposi-
tion rates corrected for the open terrain factor.

(4) The production, intake and grazing
fractions were as follows: 1.0 for fresh leafy
vegetation grown locally, 0.5 for the pasture
grazing season, 0.76 for vegetation intake grown

in gardens, 1 for daily intake of animals while on

pasture and 8 g/m3 for the air water concentration.

(5) All dose factors, transport times
from receptor to individual, and usage factors
were defined by Regulatory Guide 1.109 in GASPAR.
(6) Site specific information, within
a five mile radius of the plant, on types of
receptors located in each sector was used. That
is, if a cow was not present in a sector, then the
nilk pathway for that sector was not considered.
If it was present, then its actual sector distance

was used.




These inputs introduce a most conservative
approach for the following reasons:

(1) The open terrain and deposition Cor-
rections increase semiannual "X/Q's"™ by a factor
ranging between 1.0 and 4.0.

(2) The production, intake and grazing
fractions, as defined in the input definition
statement, represent an environmental area in an
extremely conservative manner.

(3) In the majority of the releases, I-133
and I-135 were back-calculated even though there
was no measurable activity.

Potential Semiannual Doses to Population from
Gasecus Releases.

The GASPAR program in its annual configura-
tion was alsoc used to calculate the ALARA inte-
grated population dose summary for the total body,
skin and orgar doses in manrems for all individuals
within a 50-mile radius population. Results are
shown in Table VII-B~l. The population-integrated
dose is the summation of the dose received by all
jndividuals and has units of man-thyroid-rem when
applied to the summation of thyroid decses. The
same inputs were used as in the individual case
with the addition of the following:

(1) A total population of 836,172, based
on a 1980 conservative estimate, was used O
define the sector segments within the 50-mile

radius of the plant.



(1) Total productions for milk, meat
and vegetation were based on 1973 annual data for
Nebraska as recommended by the NRC for use in
GASPAR.

Potential Semiannual Doses to Individuals from
Liguid Releases.

Total body, skin and organ mrem doses
for liquid releases were calculated for all
significant liguid pathwavs using the annual
configuration of the LADTAP program. Results are
shown in Tables VII-C-1 through VII-C-1ll.

Tae inputs to LADTAP for the semiannual
period from January through June 1980 were as
follows:

(1) All liquid effluents were as described
in Section I, except for the entrained gases (Xe-
133 and Xe-135).

(2) A plant discharge rate cof 802 cubic
feet per second (CFS) was used.

(3) Dilution factors (inverse of the mix-
ing ratios) were computed based on Regulatory
Guide 1.113 (equation 7 in Section 2.a.l of
Appendix A) for a one-dimensional transport
model.

(4) A drinking water transport time of
6.6 hours to the Omaha intake and 7.0 hours to the
Council Bluffs intake for the ALARA doses in

Tables VII-C-1 through VII-C-7 was used. For

VIIi-$5



Tables VII-C-8 through VII-C-1ll, a transport time
of 0.0 was used from the plant to the discharge
from the site.

(5) A shorewidth f.ctor of .2 was used.

(6) All consumption rates. usage rates,
and transport times from receptor to individual
were as defined by Regulatory Guide 1.109 in
LADTAP.

The discharge site in Tables VII-C-8 through
VII-C-1ll was chosen to present a most conservative
estimate cf mrem dose for an average adult, teenager,
child and infant. A conservative approach is also
presented by the assumption that Omaha and Council
Bluffs receive all drinking water from the Missouri
River.

Petential Semiannual Doses to Population from
Ligquid Releases.

The LADTAF program in its annual configura-
tion was alsc used to calculate the total body and
organ doses for the population of 836,172 within a
50-mile radius of the plant. Results are shown in
Tables VII-D-1 through VIiI-D-6. The same input
were used as in the individual cases with the
addition of the following:

(1) Dilution factors and transport times
for the pathways of sportfish, commercial fish,
recreation and biota were calculated based on a

distance of two miles downstream as approximately

VIiIi-6



the distance to the nearest recreational faci-

lity - Desoto National Wildlife Refuge.

(2) The total fish harvest for both
sport and commercial purposes was calculated using
an average commercial f£ish catch for Nebraska.
Direct Radiation Dcses to Individuals and Popul-
ation.

Direct radiation doses, attributable to
the gcamma radiation emitted from the containment
structure, were not observed above local back-
ground at any TLD and Geiger-Mueller sample
locaticns for this semiannual period.

Details of this sample system are given in

Section V, Environmental Monitoring.
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FORT CALMHOUN 1| RECEPTORS IN ALL SECTORS 8-14-80
SPECIAL LOCATION # 2 BEEF VEG.RES
AT 1.9]1 MILES NNE

SEMI-ANNUAL BETA AIR DOSE = J,A6E~03 MILLRADS
SEMI=ANNUAL GAMMA AIR DOSE = 1.32E~03 MILLRADS

PATHWAY T.800v GI=TRACY RONE LIVER KIDNEY THYROID LUNG SKIN

- - ————— -

PLUME I ToTTE=0& | T.77€=06 | T.776=04 | 7.77€E~04 | T 77€E~04 | T.77€E~04 | B,15€-06 | 2,264E-0) |

- -

GROUND I 3e32E=05 1 3.326<05 1 3.326=05 | 3,326-05 | 3,326-05 | 3,32E-05 | 3.32E-05 | JI.99E-05 |
- - - - - -
VEGET | | | | | | | | |

ADULT | 4.95E=05 | 2.63E-05 | Y TTE=05 | S5.61F=05 | 4.26E-05 | 2.,256=03 | 2.45€-05 | 2.15E-05 |

- L e I e ol b

TEEN I 4.99€-05 | 2.89E-05 | S.10F=05 | 7,35€-05 | 4,95€~05 | 1.B7€-03 | 3.006-05 | 2.46E-05 |

- - -

CHILD ) 6.38E<05 | 4.09E=05 | 1,03=06 | 1. 17€=04 | T.4GIE-05 | 2.,84E-03 | 4,61E~05 | JI.B0E-0S5 |
- - - - - -
MEAT | | | | | | | | |

ADULT | S.74F =06 | 4,03 =06 | 2.,55F~06 | 6,7TBF <06 | S,45F~06 | 2,75€-06 | J.40F-06 | 3.08E-06 )

B L Lk L T Ty S e e b L L T T )

TEEN I 34196=06 | 2.37E-06 | 2,056-06 | 4,B0E~06 | J.75€-06 | 1,99€E=04 | 2.13E-06 | 1.B4E-06 |

- - - - B - - - -

CHILD 1 2. 37006 | 2.516~06 | J.6AF=06 | 6,056-06 | 4.6)E-06 | I, 00E-06 | 2.566-05 | 2,226-06 |

W -

INHAL ! U ! | | | | | |
ADULT 1 1433E=05 | 1.24E~05 | 2.24F=06 | 1,406-05 | 1.47€E-05 | S,12E~06 | 1.36E-05 t 1.19€E-05 |

B e e o e L )

TEEN 1 1356=05 1 1.,24E=05 | 2.90F=06 | 1,49E-05 | 1.5BE-05 | 6,26E-064 | 1.46E-05 | 1,206-05 |

D L L T T T L L L L T T T

CHILD 1 1.19E-05 | 1.0BE<05 | 3,58F=06 | 1.364E-05 | 1.42E-05 | 65,9)E-06 ) 1.28E-05 | 1.06E-05 |

- - - - - -

INFANT | 6.9BE=06 | 6,16E<06 | 2,39F=06 | B,55F~06 | B.4IE-06 | 6,29E~04 | T7,B3E-06 | 6,08E-06 |

- -

TABLE VII-A-2
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FORT CALHOUN 1 RECEPTORS IN ALL SECTORS 8-14-80
SPECIAL LOCATION # 3 VEGWRES
AT 1.52 MILES NE

SEMI-ANNUAL BETA AJR DOSE = S.B80E-03 MILLRADS
SEMI=ANNUAL GAMMA AIR DOSE = 2.05E-03 MILLRADS

PATHWAY 7.800Y Gl=-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

1 - - - -

PLUME I 1.21E-03 | 1.21E=03 | 1.21€E-03 | 1,21E=03 | 1.21E-03 | 1.21E-03 | 1.27E-03 | 3,.44E-03 |

- - - —————— -

GROUND | 6,45E=05 | 6,45E-05 | 6,45F=05 | 6,45E-05 | 6.45E6-05 | 6,45E-05 | 6,45E-05 i 7.55E-05 |

- - ———— - —————————— - -
VEGET | | | | | | I | |
ADULT | B.63E=05 | 4,.13E-05 | 7.326-05 | 9,91E-05 | T7.25€-05 | 4.37E~03 | 3. 7BE~-0S5 | JI.19€E-05 |

- - —————— - -

TEEN | B.SBE=05 | 4,50E=-05 | 9.90€-05 | 1,31E-04 | B.S0E-05 | 3,64E~03 | &4.T0E-05 | 3.65E-05 |

- ———— - -

CHILD | 1.07E=06 | A,22E=05 | 2.01E~-04 | 2,09€E-06 | 1.27E=-064 | 5,51€-73 | T.21€-05 ! S.66E-05 |

- - - - ——— - - -
INHAL | | | | | | | | |
ADULT | 1.97E=CS | 1.84E=05 | 3.31F=06 | 2.09E-05 | 2.18F=05 | 7.60E~04 | 2.02E-05 | 1.77€E-05 |

-

TEEN I 2.00E-05 | 1.B5E-05 | 4.,29€-06 | 2.21E-05 | 2.35€E~05 | 9.30E-04 | 2.17E-05 . 1.7BE-0S |

Bk LT T L L L L L L b L L ey

CHILD | 1.77€-05 | 1.60E=05 | Se29F~06 | 1,99E-05 | 2.11E-05 | 1.03E=03 | 1.90E-05 | 1.57E-05 |

Bk L LT R —— B L L L T .

INFANT | 1.04E=05 | 9.16E=06 | 3.,54F=06 | 1,2TE~05 | 1.25E=05 | 9,34E-06 | 1.16E-05 | 9.04E-06 |

B T T e L T L T T L T T T T Y

TABLE VII-A-3
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FORT CALHOUN 1 RECEPTORS IN ALL SECTORS 8-14-80
SPECIAL LOCATION # &4 VEG.RES
AT 4,75 MILES ENE

SEMI-ANNUAL BETA AIR DOSE = &,7TE-04 MILLRADS
SEMI-ANNUAL GAMMA AR DOSE = 1.62E-0& MILLRADS

PATHWAY T.B0DY GI-TRACTY BONE LIVER <IDNEY THYROID LUNG SKIN

- - - - - - -
PLUME I 9.50E=05 | 9.S0E~05 | 9.50E-05 | 9,50E-05 | 9.50E-05 | 9.50E=05 | 9.9TE~0S | 2.75E~04 |
- - - -

GROUND | 2.98E-06 | 2.98E-06 | 2,985~06 | 2,98E~06 | 2.9BE~05 | 2,98E~-06 | 2.98E-06 | JI.69E~-06 |

- ——————— A —_————— o ————— - ———— - - -

VEGET | | | | | | I | |
ADULT | S.1BE=06 | 3.10E=00 | 3.,38E-06 | S, TTE~06 | 4.S6E=-0L | 2,02E-064 | 2.94E-06 | 2.57E~06 |

- - - - - -

TEEN I Se33E-06 | 3.44E=06 | 4.STE=06 | T,44E-06 | 5.29€E~06 | 1.6BE-04 | I ,54E-06 | 3.05E-06 |

- —_——————————_——————— - ———— - -_————————— - ——————

CHILD | 7.04E-06 | 4,99E~06 | 9,276~06 | 1,1BE-05 | T.98E-06 | 2,55E-04 | S.4S5E<06 | 4,73E-06 |

- - -————————— - - -

INHAL | | | I I | | | |
ADULT | 1.64E=-06 | 1.53E=06 | 2.60E~07 | 1.73E-06 | 1.81E=06 | 6.10E-05 | 1.,6BE~06 | 1.48E-06 |

- - - -

TEEN I 1467E=06 | 1.56E-06 | 3,38E=07 | 1,83E-06 | 1.96E~06 | T,46E=05 | 1.79E=06 | 1.4%9€E-06 |

- —_————— o -————— - —_———————— -

CHILD | 1.4TE~06 | 1.34E=06 | 44 17F=07 | 1.,656=06 | 1.74E=06 | B,25E~05 | 1.57E=06 | 1.326-06 |

- - —_————————— - - -

INFANT | B.63E~07 | T.65E<07 | 2.80E=07 | 1,056-06 | 1,03E-06 | 7,50E=05 | 9.54E=07 | 7.56E-07 |

- - - - - - -

TABLE VII-A-4



. —T T A

- b

FORT CALHOUN 1| RECEPTORS IN ALL SECTORS B-14-80
SPECIAL LOCATION # 5 RES
AT 4,68 MILES €

SEMI=ANNUAL RETA AIR DOSE = &4,74FE~064 MILLRADS
SEMI-ANNUAL GAMMA AIR DOSE = ]|.59E-06 MILLRADS

PATHWAY T.800y GI-TRACY HONE LIVER KIONEY THYROID LUNG SKIN
----- - - - -
PLUME I 9.32E=05 | 9.32E-05 | 9.32E-05 | 9,32E-05 | 9.32E-05 | 9.32€-05 | 9.80E-05 | 2,72€-04 |
- B - e B —_———————— - -
GROUND | 2.66E-06 | 2,46E-06 | 2.,46GF=06 | 2,46FE=06 | 2.46F«06 | 2,46E-06 | 2,46E-06 | 2,BBE-06 |
- - o= - B - -
INHAL | | | | I | | | |

ADULT | 1464E=06 | 1.53E<06 | 2.60E=07 | 1,73E<06 | 1.B1E-06 | 6,09E-05 | 1.68E-06 | 1.4BE-06 |
- —_————— B B - - - ————

TEEN I 1eB6TE=06 | ).S6E=06 | I IBE=07 | 1,B3E=06 | 1.94E=06 | T,45E~05 | 1.79€=06 | 1.649E=-06 |

- - - -

CHILD 1 1.67E=06 | 1.34E=06 | 4. 17607 | 1,656=06 | 1.74E-06 | B,24E~05 | 1.57E~06 | 1,.32€-06 |

- -~ -

INFANT | B.63FE=07 | T.65E=07 | 2.806=07 | 1.056<06 | 1.036-06 | T.,48E=05 | 9.54E=0T7 | T7.56E~07 |

- - "~ - - -

TABLE VII-A-5



FORT CALHOUN | RECEPTORS IN ALL SECTORS B-14-80
SPECIAL LOCATION # & VEGLRES
AT 4,20 MILES ESE

SEMI-ANNUAL BETA AIR DOSE = 6.33E-04 MILLRADS
SEMI-ANNUAL GAMMA AIR DOSE = 2,24F-D4 MILLRADS

PATHWAY T.B0DY GI-TRACY tONE LIVER K IONEY THYROID LUNG SKIN

. ————— W - -

PLUME I 1.326-06 | 1.32E=064 | 1.326=06 | 1,326-04 | 1.326-06 | 1,32E=04 | 1,IBE~Q4 ' I, TSE-04 |

- - - el m el B mamn mw - —————

GROUND I 3.21€-06 | 3,31E=06 | 3,316-06 | 3,31E-06 | 3.31E~06 | 3, I1E~06 | I, I1E-06 | I.B7E-06 |

- ——————— - —————— -

VEGET ' | | | | | | | |
ADULT | 6.27E<06 | 3.96E<06 | 3,76F=06 | 6,93E<06 | S.S5TE«06 | 2.,26E<06 | I, 7BE~06 | I, 48E-06 |

- —_————————— - -

TEEN I 6.51E<06 | 4,42E-06 | S, 0PE~-06 | A, B6E-06 | 6,4BE~06 | 1,895-06 | 4,52E-06 | I, ' E~06 |

- - B B -

CHILD | B.T4E-06 | 5,46E-06 | 1.03E-05 | 1,40E-05 | 9,79E-06 | 2,.86E-04 | 6.9TE-06 | 6,.1TE-07 |

-~ - - ——————————— . ——————.

INHAL | | | | | | | | |
ADULT | 2415E<06 | 2.008<06 | J.4TF=07 | 2,26E<06 | 2.37E-06 | B, 106-09 | 2,19F=06 | 1.93E-06 |

- - - - - -

TEEN | 2.186-06 ) 2.01E-06 | 4,SO0E~07 | 2,40E-06 | 2,55€=06 | 9.91E-05 | 2,35€-06 ) 1.94E<06 |

- ——————— - ————

CHILD | 1.9JE~06 | 1.7SE~06 | S.56FE=07 | 2,16E~-06 | 2,2BE~06 | 1,10E~04 | 2,06F=06 | 1.72E~06 |

- ——————————— -~ - -,

INFANT | 1.13E=-06 | 9.98E<07 | 3,736=07 | 1,37€-06 | 1.36E~06 | 9.95E<05 | 1.25€~06 | 9.86E-07 |

- - - -

TABLE VII-A-6



PR

S

S T=TTA

FORT CALHOUN 1 RECEPTORS IN ALL SECTORS B8-14-80
SPECIAL LOCATION # 7 VEG.RES
AT 1.66 MILES SE

SEMI-ANNUAL BETA AIR DOSE = S5.80E-03 MILLRADS
SEMI-ANNUAL GAMMA AIR DOSE = 2.05E-03 MILLRADS

PATHWAY T.800Y GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

- - - —_————————— -

PLUME I 1421E-03 | 1.21E=03 | 1,21E=03 | 1.21E-03 | 1.21E=03 | 1.,21E-03 | 1.27€E-03 | I, 46E-03 |

- - - - Lt L Y T . cencceleccencenen
GROUND I 4,36F=05 | 4,36E-05 | 4,36F=05 | 4,36FE=05 | 4,36FE=05 | 4,36E-05 | 4.36E~05 | S.10E-05 |
- - - - - -

VEGET | | | | | | | I |
ADULT | 64BTE=05 | 3.82E<05 | 4.,956=05 ) 7,73E-05 | S.936-05 | 2,97E~03 | 3,59€E-05 | 3,19€-05 |

B L TSHp I WSS P ——— e T e

TEEN | 6.98E=05 | 4,226<05 | 6.69E=05 | 1,01E~04 | 6.93E-05 | 2.47E-03 | &4,36E-05 | 3.656-05 |

- —_——————— ] ——————— B —_———————— -,

CHILD | 9,036-05 | 6.,03E=05 | 1.36E=06 | 1,60E~06 | 1.04E=04 | 3, T4E=03 | 6.7T1E~05 | S.66E-05 |
- - - D -
INHAL ) | [ [ [ ! [ [ |

ADULT | 1.9BE=05 | 1.84E=05 | 3.36F=06 | 2,096-05 | 2.196=05 | 7.67€=04 | 2.03E-05 | 1.77€-05 |

- -~ - -

TEEN | 2.01E=05 | 1.B5€=05 | 4,366=-06 | 2,226-05 | 2.36E~05 | 9.39E-04 | 2.18E~05 | 1.78BE-0S5 |

- - - - $ - - -

CHILD | 1.7BE=0S | 1.60E=<05 | S.376-06 | 2,00E-05 | 2.11E=05 | 1.04E~03 | 1.91E-05 | 1.57E-0S |

- - - - - - -

INFANT | 1.04E«05 | 9.16E-06 | 3,59E<06 | 1,27E=05 | 1.26E-05 ) 9.44E~06 | 1.1TE~0S | 9.04E-06 |

e escerloscnscesselonseconsnslossnremssnlcsnrecnreslcoccecensslcvesansccclccvenessselccancncsnsd

FORT CALHOUN 1 RECEPTORS IN ALL SECTORS B-14-80
SPECIAL LOCATION # B PORK
AT 1.97 MILES SE

SEMI=ANNUAL BETA AIR DOSE = 4.06F-03 MILLRADS
SEMI=ANNUAL GAMMA AIR DOSE = ].43E-03 MILLRADS

PATHWAY T«BD0DY GI-TRACT RONE LIVER KIDNEY THYROID LUNG SKIN

D e e T e B e el o Ll bt

PLUME | Be4BE=NG ! B.4BRE~04 | B.4BF=04 | B,4BE=~04 | B.4BE=04 | B,4BE=-04 | B.BBE~04 | 2.61E-0] |

- - - -
MEAT | ! | | | | | | |
ADULT | S.44E=06 | 4.01E-06 | 2.14F=06 | 6,31E<06 | S.20F-06 | 2,32E-04 | 3,47E-06 | 3,21E-06 |

kL L L e o

TEEN | 3.056-06 | 2.36E-06 | 1.726=06 | 4,40E-06 | 3.526-06 | 1.,68E-04 | 2.16E-06 | 1.91E-06 |

- - - - - - -

CHILD | 3.2BE=06 | 2.55E-06 | 3,09F=06 | S,53E~06 | 4,33E-06 | 2,53E-06 | 2,59E-06 | 2.31E-06 |

B e e e L e L e Ll e

-

-A-7

TABLE V

-



8-V-1IA 378vVL

- -~ - - - -

I S0-369°% | S0-321°9 | €0-386°% | S0-355°9 | S0-359°9 | S0-326°1 | S0-3S4°% | S0-30%°S | INVINI

@ - - - - - - - - " -

I S0~3S1°8 | S0-366°6 | €0~36%°S | 4"=301°1 | %0~-3%0°1 | S0-388°2 | S0-32¢°8 | S0-322°6 | QKD |

B - - - - - - - -

I S0=312°6 | %0=3%1"1 | €0=396°% | %0-3€2°1 | %0-391°1 | S0~-3%€*2 | S0-309°6 | %0-3%0°1 | N33l
W - - - - - - -
I S0=391°6 | %0=390°1 | €1=350°% | %0-3%1°1 | %0-360°1 ) SO-31e°l | S0-3€S°6 | %0=3€0°1 | 1WMNQV
| i | | | | | | | VKNI

- - - - - - - -~

I $0-3€6°2 | %0=-398°C | 20-342°C | 90-3€1%Z | €0-302°1 | €0-302°1 1 %0-392°C | %0-316°S | QWD

B - - - - - - -~ - - -

I %0-366°1 | %90-325°2 | 20-391°2 | %0-364°% | %0-39S5°L | %0-316°S | %0-30%°2 | %0-3¢c6*% | N33l
B - - - - - - - - -
I %0=3S9°1 | %0-310°2 | 20-309°2 | %0=3£0"% | %0-319°S | 90=3L€%% | %0=312°2 | %0-306°% | LiWNnav
| | | | I | | | | 1393A

B - - - - - - - -

| %0=-31S°% | %0-3S6°C | %0-3S8°€C | %0-3S8°C | %0-356°C | %0-3S6°C | %0-358°€C | %0~-3S68°C | aNAOH9

D e e e e T A ——

I 20=3124°1 | €0-3€2°9 | €0-3€6°S | €0-3€6°S | €0-3€6°S | €0-3€6°S | €0-3C6°S | €0-3€6°S | INNd

- - - - - - .

NIXS aNNT GI08AMHL AINQIN H3A1T INOE 1Jval-19 AQog*1 AVAMIVd

un

“rv
Vaa

SOVH 1MW 20-3T0°1 = 3500 dlV VWWVY TWANNV=IWIS
SGVYTIIW 20-326°2 = 3500 HIv V138 TVANNV=1W3S

3SS S37Iw 06°0 1V

S3¥*93A 6 # NOILYI0Y WID3d4S
08-»1-8 SHOLI23S WV NI S501d4303y I NNOHIVD 1804



FORT CALMOUN 1 RECEPTORS IN ALL SECTORS B-l4-B0
SPECIAL LOCATION # 10 PORK
AT  1.11 MILES SSE

SEMI-ANNUAL BETA AIR DOSE = 1.ALlE~02 MILLRADS
SEMI=ANNUAL GAMMA AJR DOSE = 6.08E-03 MILLRADS

PATHwAY T.800Y GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

- - - - - " - - -

PLUME | 3.57E=03 1 3.576=03 | 3.S7=03 | 3,57€=03 | 3.5TE=03 | 3,57E~03 | I, 756-03 | 1,04E-02 |
- - - - - -
MEAT [ [ I 1 ' ! [ [ [

ADULT 1 3,04F=05 | 2.06E~(5 | 1.616=05 | 3,B80E=05 | 2.956=05 1 1.736-03 | 1.66E-05 | 1.456E=05 |

- B -————————— -

TEEN I 173605 | 1,21E=." | 1,30E-05 1 2,75E~05 ) 2.08E-05 | 1,25€-03 § 1.05€-05 | B,70C-06 |

- B 0 ————— -

CHILD 1 1.7BE~05 | 1.,23E-0" 24336-05 | 3,4BE-0S | 2.S5TE-05 | 1.B9E-03 | 1.26E-05 | 1.05€-05 |

- - - - - -

FORT CALHOUN 1 RECEPTORS IN ALL SECTORS 8-14-80
SPECIAL LOCATION # i~ (COw
| AT 2,77 MILES SSE

-
-

SEMI-ANNUAL BETA AIR DOSE = 2.49E-03 MILLRADS
SEMI=ANNUAL GAMMA AIR DOSE = R.45E-04 MILLRADS

PATHWAY T.B00DY GI-TRACY BONE LIVER KIDNEY THYROID LUNG SKIN

- - - -
PLUME | Ge96E=06 | 6,96E~064 | 4,96F =04 | 4,96E~06 | 4,96E-04 | 4,96E-04 | S,21E-06 | 1.64E-03
- - - - - -
COW MILK | | | | | | | | I

ADULT | 1.70E=05 | 6,916-06 | 1.21E=05 | 2,316-05 | 2.0BE=05 | 2.37E~03 | 5.93E-06 | 4.70E-06 1

- - - B - -

TEEN | 2.09E=-05 | 9,05€6-06 | 2.17F=05 | 3.84E~05 | 3.66€6-05 | 3,756-03 | B,60E-06 | 6.12E-06 |

Bk kT e T S e o

CHILD ) 2.836-05 | 1419605 | S.16E=05 | 6,4TE=05 | S.6BE<05 | T.41E<03 | 1.34E~05 | 9.67E-06 |

- - - - —————————— - -

INFANT | G.62E=05 | 1.69E-05 | 9430F=05 | 1.31E=04 | 9.50E~05 | 1.80E-02 | 2.13E~05 & 1.47E-05 |

- - - - - -

TABLE VII-A-8
Continued




6-V-1IA 3179VL

.- - - - - - - " - - - -

I 90-329"2 | %0-312°C | 20-329°2 | %0=3%%"C | %0-30S°C | 90-300°1 | %0-305°2 | %0~-3%8°2 | INViNI

W - - - .

| 90-362°% | %0-3%2°S | 20-388°2 | %0-364°S | %0-38%°S | %0-30S°1 | %0-38€*% | %0~-3S68°% | QIKD

B - - - - - - - - -

I 20=356°% | 90-366°S | 20-309°2 | %0-3S%°9 | %0-360°9 | %0-322°1 | %0-3S0°S | %0-36%°S | N33l
o - - - - - - - - - -
I %0-328°% | %0-395°S | 20-3€1*2 | %0-366°S | %0-32L"S | S0-32%°6 | %0-320°S | %0-31%°S | 1Wav
| | | | I | i | | VKNI

B .- - - - - - -

I €0=3%S°1 | €0-370°2 | 10-3%9°1 | €0-399°€C | €0-380°9 | €0-396°S | €0=-31L°1 | €0~3€0°C | QWD

- - - - -

I %0-396°6 | €0~31€°1 | 10-380°1 | €0=-3%%°2 | €0-328°C€ | €0-4%6"2 | €0-352°1 | €0-399°2 ) N33L
- - e - -
I %0-30£°9 | €0~350°1 | 10-30€°( | €E0-380°2 | €0-3¢8°2 | €0-381"2 1 €0-3SI°1 | €0-36%°2 | LNQV
I | | | | | | | I 1393A

- - - - - - - - - -

I £0-3%2°2 | £€0-326"1 | €0-326°1 | €0-326°1 | €0-326°1 | €0~-320°1 | €0-326°1 | €0-326°1 | ONNOXO

B - - -

I 20-31€°6 | 20-39%°C | 20-30€°C | 20-30€°€ !} 20-30€°C | 20-30€°C | 20-30€°C | 20-30€°€ | INNd

T b L L R e T T AR ——

NINS oNN QI108AKL AINOI N CELI INOH 1Jvs1-19 AQog*14 AVAHLIYA

SAVE 1IN 20-365°S = 3500 41V VAWVO TVANNV=1W3S
Save MW 10-38S°1 = 3500 ElV V138 WWANNV-IW3S

S S3Vw 08°0 1v

S34°93A 11 # NOILVIOY WID34S
08-91-8 Su0133S 17V NI 5d0id303y I NAOHIVD 1804




panuL3uo)
6-V-11A 318yl

O - - - - - - - - - -

I S0-305°S | S0-366°L | 20-35L°9 | %0-395°C | %0-326°% | %0~-4g%°C | SO=3CC*9 | %0-399°1 | AINViNI
B - - - - - - " - -

I S0-3€9°C | S0-320°S | 20-38L°2 | %0-3€1°2 | %0-32%°2 | %0-3€6°1 | SO0-36%"% | »0=390°1 | QWD

B - - - - -

| S0-36¢°2 . =322°C 1| 20-31%°1 | %0-30€°1 | 90-3%%"1 | S0-201"9 | SO-36€°C | S0-328°L | LEE}

B - - - - - - - - -
I S0=394°1 | S0-322°2 | €0-306"8 | S0-364°L | S0-3€9°6 | SO0-3ES*% | S0-365°2 | SO~3EC*9 | 1WNav
| | | | | | I | I Xln ROD

P mmm— - - .

- - - - " - - - -

I €0-329°S | €0-380°2 | €0=-386°1 | €0-386°1 | €0~-386°1 | €0~-386"1 | €0-386"1 | €0~386°1 | 34N

e e e I R R N et L e

NINS ONNT QI08AHL AINOIx H3AIN INOH 1dval-19 AQoB*1 AVAMIVA

SOVE IV IW €0-3SC°C = 3500 dlVv VAWVO TYNNNV=1W IS
SOVY 1IN €0-36%°6 = 3500 olv VI38 WANNV~-IW3S

S 33w 12 v

800 €0 # NOILVIOOT WID34S
08-%1-8 Su0123S 1W NI Suoldid3d I NNOHIVD 1804

B - -

- - " - - - -

I S0=31%°S | S0~-325°9 | 20-310°1 | %0-3SE°1 | %0-3€8°1 | %0-3€2°1 | SO0-3L£°9 | S0-342°6 | QVHD

P —— - - -

B - - " - - -

I S0=3L%°% | S0-399°S | £0~389°9 | %0~-360°1 | %0-3%%°1 | S0-306°9 | S0-392°9 | S0-3€0°6 | N33l

B - - - - - - - -

| S0-30S° | S0-3S5°8 | €0~3€2°6 | %0-3SS°1 | 20-366°1 | S0-3455%8 | 920~-320°1 | %0=-3%9°1 | 1WnQv
| | | | | | | | | 1Vin

- - - e

I 20-326°S | 20-380°%2 | 20-386°1 | 20-386°1 | 20-386°1 | 20-386°1 | 206-386°1 | 20-3686"1 | INNd

- - - - - ™ - . - -

NIXS onN QI08AHL AJNOTH 43A1D INOE 1Ovy1-19 Adoa*1i AVAHLVA

SOVE 1 Iw 20-3SE°€ = 3500 81V YWWVO TWNANNY=-IW3S
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‘ FORT CALMOUN | RECEPTICRS IN ALL SLCTORS U-‘u ‘

SPECIAL ' OCATION # &6 VEGRES
AT 0.66 MILES S9w

SEMI=ANNUAL BET* AIR DOSE = &4 85 -02 M]iLLRADS
SEMI=ANNUAL GAMMA ATN DUSE 2 J.TIE=-02 MILLHADS

PATHwAY T.80D¥ Gl=IHaCT HONE Livir KIDNE Y THYROID LUNG SKIN

B L L T T T T T el e e L b b b b bl Ll bt ol ]

PLUME I 1.01E=02 | 1. 00E=G2 | 1.00E=02 | 1,01€-02 | 1. 001E=-02 | 1,00E~02 | 1.06E~02 | 2.87€E-02 |

- - T T L T L I T I T T T TS S Trrruoreeeeerwee e T R R R il

GROUND 1o Bed3E=03 1 Qo13E-03 | 1o03E=03 1 1. 036=03 § Bo)3€E=03 1 1.036-03 | 1.13€-03 | 1.33E-03

B L L L L T T T e e bk e ettt ddide L L Ll bl il ]

vEGE T | ! | | | U | ' U
ADULT 1 14226-03 1 6.31E=06 | 1.29E=03 | 1,65 =03 | 9.80E-04 ) 7,.65E<02 | Do/1E-06 | 2.67E-04 )

P L L L L L T T T T T O e e e et B

TEEN I LadTE=D3 | 6.5E=04 | L 74E=03 | 1,976=03 | Jo)l6E=03 | 6,36E-02 | 4.90E~04 | I, 05E-06 )

D L h kL T L T o e e e el bl bl Rl b b i ik ]

CRILD ) 1o 35E=03 | SaTIE<04 | 3.52E=03 | 3,15E=03 | 1oT0E=0D3 | 9.63E-02 | T.4TE=06 | 4,73E-04 )

S B -

IHMAL | H | I | ] ' ] i
ADULT 1 1bbE=06& | 1. .54 =0s ¢ 2,98F=05 1| 1. 76604 | 1.864F-064 | 6,64E~00 1 171606 | 1.6BE-04

L e e e e T e e e b el el ]

TEEN I 1ob9E=06 | 1.5%E~06 1 I BSE-05% | J.Boe-C04 1 1.99€-06 | B,13E-03 | 1.85E-06 | 1.69E-06 |

- - W -

CHILD | 1.496=06 1 1 06E=06 | L T4E-05 | 1,69E-06 | 1.78E-06 | B.555-03 | 1.62F~06 | 1.320-06

D T e I el ol bl i

INFANT | B.73E<05 1 1.66E~0% | 315605 | 1.0RE-04 | 1.06E-06 | B, 07E-03 | 9,93E-0% | 7.56£-05 |

Bk I I kel e e e Rl B LN

FORT CALMOUN | HECEPTORS IN ALL SECTORS B-14-80
SPECIAL LGCATION ® 1S COWGBEEF
AT  0.65% MILES SSW

SEMI=ANNUAL BETA AIR DOSE # 4.69-02 MILLKHADS
SEMI=ANNUAL GAMMZ ATH DOSE = 1.66E-02 MILLRADS

FATHEAY T«B00v¢ Gl=TRACT BONE LIvEwr KIONEY THYROID LUNG SKinN

R e e o e et ettt A L )

PLUME b 9.80E-03 1 9.00E~03 | 9.80E<03 | 9,80E~0) | 9.806-03 | 9.80E~-0) | 1.03E~02 | 2.78E~02 |

BB m e mm cmmmm B mm o mmmm mmwwwmmwamwn  —————————————— ————————————_———————— ———————_—_—_——————————

MLAT | | | | | U | ' |
ADULT 1 1425E-06 | 685005 | B.626-05 | 1.99E«046 | 1.15%E-06 | 9.05E-03 ) &, 7646-05 | DI, 71E-05

- -

TEEN | 6.0L9E =05 ) 3.9TE-05 1 6,79E-05 | 1,20E-04 | B,56E~05 | 6,55E~03 | J.17E~-05 | 2.216-05 |

D e T T e T L e L L e e . e L 3

CHILD ) B.6BE<05 ) J.63E-05 | 1.226-04 1 1,53 <06 | 1.06E-06 | 9.BBE=03 | I T7E-05 | 2.67€E-05

B e el ok b T e e T e Y

COW MILK | ! | | | | | |
ADULT ) T.22E<06 | 2.93E~06 | 8,355 -06 | 1,05 03 | 9.316~-06 | 1.266~0) 1 1.51€-06 | B, 71E~-05 |

- - - - -

THEN | BuB7E=06 | 2.6TE-04 ) Lol W =03 1 1.B0E-03 | 1a61E=0D | 1 97€=00 | 2.636-06 | 1.136-04

D L L L L T T T L L L D T T T T T T T T TS Trrrae———.

CHILD 1 1.16E-03 | 2.99t=06 | 2,70E~03 | 3,066~03 | 2.65E-03 | 3,B9E-01 | J.75E~06 | 1.79€-06

S m T S - - - - -

INFANT ) 1.B2E~03 | J.89E-046 | & B76~03 | 6,38E-03 ) G.4BE~-03 | 9,44E-01 | 6,208-06 | 2.026~06

- - - - - -

TABLE VII-A-10
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-~ - - - - - - - - -

I %0=3%C°1 | %0=3%8°1 | 20-382°1 | %0-329°C | %0-382°9 | %0-315"9 | %0-32S°1 | %0-396°2 | QWD

O - - - -
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o - -
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- - -
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B - - - - -
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To2=aTTA
41l

R

FORT CALHOUN 1 RECEPTORS IN ALL SECTORS 8-14-80
SPECIAL LOCATION # 2 CUu BEEF
AT  1.66 MILES S&

SEMI-ANNUAL BETA AIR DOSE = 2.69E-03 MILLRADS
SEMI-ANNUAL GAMMA AIR DCSE = 9.S50E~04 MILLRADS

PATHRAY T.800Y GI-TRACY BONE LIVEx KIDNEY THYROID LUNG SKIN

- - - - - - - - -

PLUME | S.62E-04 | S.62E-04 | S5.620-06 | S,62E~04 | S.62E~-04 | S.62E-06 | S.ABE~06 | 1.59E-213

- ————————— W - -

MEAT | | | | | | | ' |
ADULY | 4.92E~06 | J.12E~06 | 2.67E~06 | 6,00E~-06 | 4.6lE~06 | 2,88E-04 | 2.45E-06 | 2.13E-06 |

- ———————— ] ————— - ————————————————————— -

TEEN | 2.69E=-06 | 1.83E-06 | 2.16E-06 | 4,38E-006 | 3,2BE~06 | 2.09E-04 | 1,.57T€E-06 | 1.27E~06 |

- - —_——— - - - -—————————————————— -

CHILD | 2474E~06 | 1.,83E-06 | 3,86E-06 | S,55E-06 | 4,06E-06 | I, 14E~06 | 1.88E-06 | 1.53E-06 |

- - - - - - - - -

COw MILK | | | | | | | | |
ADULT | 2.55E-05 | B,68E-66 | 2.01E-05 | 3,55€-05 | J.18E~05 | 3.95€~03 | T.03E~06 | 4.99E-06 |

- —_—————— - -————————— -

TEEN I 3.10E=05 | 1.14E=05 | 3.60E-05 | 6,01E~05 | S.40E-05 | 6,25€-03 | 1.06E~-05 | 6.506~06 |

- - —_————————— - - -

CHILD | 4.13E-05 | 1.40E-05 ) B.STE-05 | 1.02E-04 | B.8BE-05 | 1.23E-02 | 1.65E-05 | 1.03E-05 |

- - - - - - -

INFANT | 6,47E=05 | 1.93E~05 | 1.55€E=06 | 2,106-06 | 1.49E-04 | 3.006~02 | 2.66E-05 | 1.56E-05 |

- - - - - - - - - -

TABLE VII-A-11
Continued
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FORT CaALHOUN ] RECEPTORS IN ALL SECTORS 8-14-80
SPECIAL LOCATION ® 3 WRES
AT  1.10 MILES wSw

SEMI-ANNUAL BETA AIN DOSE = S.B0E<03 MILLRADS
SEMI=ANNUAL GAMMA ATR DOSE = 2,056-03 MILLRADS

PATHuwAY T1.6800Y GI-TRACY BONE LIVER KiDNEY THYROLD LUNG SKIN

- - -

PLUME I 1e21E-03 0 1.21E-03 ) 1,21E=03 1 1.20E-003 1 1421E=03 | 1,21E-03 | 1.27€-03 | J.66E-0)

- - - ® - -

GROUND | 9,06E-05 | 9.06E-05 | 9,066-05 | 9,06E-05 | 9.066-05 i 9,08E-05 | 9.06€~CS | 1.00E-06 |
-
INHAL | | i U | | i ' '

ADULT | 1.99E-05 | 1.86E-05 | 3.53~06 | 2,10E~05 | 2.20E-05 | T.90E~-04 | 2.,05€-05 | 1.77€-05

e e B w w w  — B————————————————————————————_————————————————————————————

TEEN | 2402E-05 | L.856-05 | 4,56E=-06 | 2,24E~-05 | 2.37€-05 | 9.66E~06 | 2,21€E-05 | 1.78E-0S5 |

- ——— -~

CHILD  § 1.78E<05 | 1.61E~0% | S.62E-06 | 2,026~05 | 2.13E-05 | 1,07E-03 | 1.92E8-05 § 1.57€-05

- W -

INFANT | 1.06E~05 | 9.16E-08 | D T6E=06 | 1,29E-05 | 1.27TE=05 | 9.726-06 | 1.18E~05 | 9.06E~06 |

-

FORT CALHOUN 1 ALCEPTORS IN ALL SECTORS B-14-80
SPECIAL LOCATION # 5 (0w
AT 4,12 MILF 5 wSe

SEMI-ANNUAL BETA AIR DOSE = 3,33E-04 MILLRADS
SEMI~ANNUAL GAMMA AIR DOSE = J.16E~06 MILLRADS

PATHWAY T.80DY GI-TRaACY HONL LIveR KIDNEY THYROILD LUNG SKIN

B e B e . N e e e e

PLUME | 669605 | 6.69E-05 | 6.69E-05 | 6,690~05 | 6.69E-05 | 6,696-05 | T.02€-05 | 1.93-04 |

- - - -
COw MILK s | | ' | i I |
ADULT | 2.6BE-08 | 9,95E-07 | 2.,026-06 | D, 08«06 | D INE-06 | I, 95606 | B .31E-07 | 8,.26E~07 |

- -~

TEEN I 3.28E<06 | 1.30E-06 | 3.61E-06 | 6,19E~06 | S.57E~06 | 6.,250-04 | 1.,2)E~06 | B8.16E~-07

- W

CHILD | 4 60E~06 | 1-67E~06 | B.60E~06 | |,04E-05 | 9.15€~-06 | 1.236~03 | 1.S1€-06 | 1.29E-08 |

-

INFANT | 6.87E-06 | 2.33E<06 | 1.S5€=05 | 2,16E-05 !} 1.53€-05 | 1,006-03 | 3.07€~06 | 1.96E-06 |

- W W B

TABLE VII-A-12




-
-

& C

FORT CALHOUN 1 RECEPTORS IN ALl SECTORS 8-14-80
SPECIAL LOCATION 8 & BEEF.VEG
AT  2.45 MILES WS

SEMI=ANNUAL BETA AIR DOSE = S,49C-04 MILLRADS
SEMI=ANKNUAL CAMMA AR DOSE = 3,35E-04 MILLRADS

PATHWAY T.800Y Gi-TRACT BONE LIVER KIONEY THYROID LUNG SKIN

B L L L L T L T e L L L T T e e e 3

PLUME 1 1.98F-06 1 1,980 06 | 1.986-04 | 1,98E-06 | 1.98E~04 | 1,.98E-04 | 2,08E-04 | S.62E-06 )

- - - - - - -

VEGET | | | I | | | | |
ADULT 1 1.49E=05 | 6,89E-06 | 1.31E-05 | 1,72E-05 | 1.25-05 | 7.80E6~06 | 6,28E~06 | S.22E-06 |

- - - - -

TEEN I 1o6BE=05 | T.68E-06 | 177605 | 2.,29E~05 | 1.46E-05 | 0.4BE~04 | T.85E-06 | 5.98E-06 |

- - - - - - - - -

CHILD | 14B26-05 | 1.03E~05 | J,58E-05 | J.65E~05 | 2.18E~05 | 9.82€-04 | 1.206-05 | 9.20E~-06 |

- - - - -

MEAT | | | | | | U | I
ADULT 1 1.6TE=-06 | 1.08E~06 | B.B2E~07 | 2.03E~06 | 1.5TE-06 | 9.52E-05 | B.58E~07 | T.506-07

- - - - - - - - - -

TEEN I 9.17E=07 | 6.32E=07 | To11E-07 | 1.47€-06 1 111E=06 | 6,89 05 | S.4TE-Q7 | 4.67E-07 |

- - - B -

CHILD  § 9.39E=07 | 6.400=07 | 1.27€-0% | 1.,B7€-06 | 1.376-06 | 1.040L-04 | 6,.56E~07 | S.6lE-07 |

- - - -

TABLE VI1-A-12
Continued



FORT CaLMOUN ) RECEPTORS IN ALL SECTORS 8-14-80
SPECIAL LOCATION ® 6 VEG.RES
AT 1.20 MILES w

SEMI-ANNUAL BETA AIR LOSE = 4.59€E-03 MILLRADS
SEMI-ANNUAL GAMMA AIR DOSE = 1.62E~-03 MILLRADS

PATHWAY T.800Y Gi-TRaACY HONE LIVER K IDNEY THYROID LUNG SKIN

- - - - - - -

PLUME | 9.5BE=06 | 9.58E-04 | 9.5BE-04 | 9,58E-04 | 9.58E-06 | 9,58E-04 | 1.00E~03 | 2.72E-03 |

- - -

GROUND | 6.10E-05 | €.10E~05 | 6.,10E-05 | 6,10E~05 | 6.10E~05 | 6,10E-05 | 6.10E-05 ) T.14E~0S |

T L T T T e e R )

VEGET I | | i | | | | |
ADULT | 7,67E-05 | 3.41E-CS | 6.93E~05 | B8,.88E-05 | 6.37E~05 | 4,13€E-03 | 3.08E-05 | 2.52€-05 |

- - - - —_———————— -

TEEN | T7+S5€-05 1 3.69E<05 | 9.,36F=05 | 1,19E-04 | T.4BE~-05 | 3,43E-03 | I.88£-05 | 2.99E-05 |

- - - - - - -

CHILD | 9.20E~05 | S.00E~05 | 1.90E-04 | 1,89E-04 | 1 11E=04 | S.20E~-03 | S.95E=05 | 4.47€~05 |

- - - - - - -

INHAL | | | | | I I | |
ADULT | 1+STE=0S 1 1.45E=-05 | 2.72E~06 | 1,66E~-05 | 1.74E=05 § 6,156~04 | 1.61E=05 | 1.40E~05 |

- ————————— - - -

TEEN I 1.59€=05 | 1.66E-05 | 3,526=06 | 1,76E~05 | 1.87E-05 | 7.53E~04 | 1.73E-05 | 1.41E-05 |

- - B —————— - ——— - -
CHILD | 1%1E=05 | 1.27E-05 | 4 34E~06 | 1.55E~-05 | 1.68E-05 | 8,33E~04 | 1.52E-05 | 1.26E-05 |
- - ——————— - -————————— ] -————— - Bmmmmm—————
INFANT | Bu23E-06 | 7.24E<06 | 2,89E-06 | 1,01E~05 | 9.7BE~06 | 7.57E~064 | 9.29€E~06 | 7.15€-06 |
cesccecntiececrsrccenesierravencenlccnansrcerelcreceresanlceseeseeen deeeeee . Semcmmenane

FORT CALHOUN 1 RECEPTORS IN ALL SECTORS 8-14-80
SPECIAL LOCATION & 7 PORK
AT  1.23 MILES w

SEMI-ANNUAL BETA AIR DOSE = 4.38E-03 MILLRADS
SEMI-ANNUAL CAMMA AIR DOSE = 1.5SE-03 MILLRADS

PATHWAY T.800Y GI-TRACY BONE LIVER KIDNEY THYROID LUNG SKIN

- - " - - - - - -

PLUME I Sel4E=04 | G.14E-04 | 9.14E~04 | 9, 14E-04 | 9.14E-04 | 9,14E~04 | 9.57E-06 | 2.359E-03 |

- - o - - - - -

MEAT | ] | | 1 | | I |
ADULT | B.06E<06 | S5.50E=06 | 4.41E~06 | 9.B6E~06 | T.56E~06 | 4, 76E~04 | &4, 00E~06 | 3,.46E-06 |

- ———————— o —_————— - - -——————— -

TEEN | GoGlE~06 | 2.99E~06 i 3.56E-06 | T,19€-06 | S.IBE~06 | I 44E~04 | 2.56E-06 | 2.06E~00 |

- - - -

CHILD | 4.4BE-06 | 2.99E-06 | 6.,37E~06 | 9,13E~06 | 6.66E~06 | S,19E-04 | I, 07€E-06 | 2.49E-06 |

it N T L L S ——— - -

Pmmmm  mm——

TABLE VII-A-13
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$

FORT CALHOUN 1| RECLPYORS IN ALL SECTORS 8-14-80
SPECIAL LOCATION # B8 BEEF VEG:RESPRK
AT 2,03 MILES whe

SEMI-ANNUAL BETA AIR DOSE = 2.02E-03 MILLR&DS
SEMI-ANNUAL GAMMA AR DOSE = 6.81E~-04 MILLRADS

PATHRAY T.800v GI-TRACT AONE LIVER KIDNEY THYROID LUNG SKIN

-~ - ——————— - - - - - -
PLUME I 4,006-04 ! 4.00E-04 | 4.005-04 | 4,00€E~04 | &4,00E-06 | 4.00E-04 | 4,20E~04 | 1.)16E-03 |
- - —_———————— - - - - -
GROUND I 1e93E=05 1| 1.93E=05 | 1.5. =05 | 1.93E~05 | 1% €=05 | 1.93E-05 | 1.93E-05 | 2.26E-05 l
- - - - - - - -

VEGET | I | l
ADULT | 2.T76E-05 l 1e4lE-0S | 2.19E-05 | 3.14E-05 l 2.34E S l 1.30F-03 l 1.31€E-05 l 1.13€-05 |

- - - - - " - -

TEEN | 2.77E~05 | 1.55E=05 | 2.96E=05 | 4,14E~05 | 2.T74E~L5 | 1.08E~03 | 1.61E-05 | 1.29€E-0S |

- - T - - - -

CHILD | 3.50E=05 | 2.17E=05 | 6.00E~-05 ! 6.,57TE~05 | 4 11E~05 | 1.64E-03 | 2.47E-05 | 2.01E-05 |

- - - - - - - - -

MERT | | i | | | I i I
ADULT | D3 1TE~08 | 2.1BE~06 | 1.48E=06 | 3, 77E-06 | 3.00E-06 | 1.59E-04 ) “.BlE~06 | 1.63E~05 |

- —————————— - -

TEEN I 1o76E=06 | 1 .28°=06 | 1.19F-06 | 2,69E~06 | 2.08E-06 | 1.iSE-04 | 1.14E-06 | 9.70E-07

- - - - - - - - - -

CHILD | 14B4E-08 | 1,34E-06 | 2.13E-06 | J,40E-06 | 2.56E-06 | 1.73E~-04 | 1.36E~06 | 1.17E-06 |

- - " - - - - Pmmmmmme -
INHAL | i | | | | | | |
ADULT | T.90E-GE 1| 6.S1E-06 | 1.18E=-06 | T,40E~06 | T.74E-06 | 2.69E-04 | T.18E-06 | 6.26E-0A |

- - - - - T - - - -

TEEN I TollE-06 | 6.56E~-06 | 1.53E-06 | 7,85E-06 | 8.32E~06 | 3.29E~064 | 7.71E-06 | 6.30E-06 |

- " 7§ " - -~ -

CHILD | 642BE~06 | S.6BE~05 | 1.8BE-06 | T.07E-06 | 7.46E-06 | 3,64E~-04 | 6,7SE-06 i S.57E-06 |

- D - - - - - - -

INFANT | 3.685-06 | 3.256~06 | 1.,26E-06 | &4,50E-06 | 4.44E-06 | 3,30E~04 | 4.12E-06 | 3.21E-00 |

- - - —_——————————_———————— ) —_——————— - -_—————————

TABLE VII-A-14



-
]
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FORT CALHOUN 1 RECEPTORS IN ALL SECTORS ‘-ao
SPECIAL LOCATION ® 9 VEG.RES
AT  2.56 MILES N

SERI-ANNUAL BETA AIR DOSE = 2.23E-03 MILLRADS
SEMI=ANYUAL GAMMA AlR DOSE = 7,54E-04 MILLRADS

PATHwAY T.800v GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

- - - - - - - -

PLUME I Qb3E~08 | 4.63E-04 | 4.63E-06 | Q,43E-06 | G.43E-04 | 4.43E-04 | 4,65E~04 | 1.28E-03 |

- T B - ——————— -

GROUND t 1.S1E=05 | 1.51E-05 | 1.51E=05 | 1.51€-05 | 1.51E=05 | 1.S1E-05 | 1.S1E=05 | 1.77E-05 )

- - - - - - -

VEGET | | I ' | I I I |
ADULT | 2,525 -05 | 1.47E~0S | 1.71E-05 | 2,82€6-05 | 2.19E-05 | 1.02€-03 | 1.,39€E-05 | 1.25E-05 |

- - - -———————— - —————————— -

TEEN I 2.58E<05 | 1.62E-05 | 2.316-05 | 3,65E-05 | 2.56E~-05 | 8,.51E-06 | 1.67€E-05 | 1.43E-05 |

- - - - - - -

CHILD | 3.3BE=-05 | 2.34E~05 | 4.69E-05 | S.78E-05 | 3.86E-05 | 1.29E-03 | 2.58E-05 | 2.21E-05 |

- ——————— - ——————————— - —————— - - - B ———————
InNmAL ! | | | | | | I |
ADULT | T.T72E-06 | T.IBE~06 | 1.29E-06 | B,15E~06 | 8.53E-06 | 2,95E~06 | T.91E-06 | 6.31E-06 |

B L T —— S — - - - - -

TEEN I T7.8B3E-06 | 7.23E~06 | 1.67E=~06 | B,65E-06 | 9.1TE-06 | I,61E-04 | B.49~06 ' 6.35E-06 |

- - - - - - - -

CHILD | 6.93E-085 | 6.27E~06 | 2.06E~06 | T7,79€-06 | B.,226-06 | &4,006-064 | T.43E-06 | 6.15E-06 |

- - - - - - - - -

INFANT | G 05E=006 | J.5BE=06 | 1.3BE~06 | 4,96E~06 | ¢« B9E=06 | I.63E-04 | 4,54E-06 | 3.53E-06 |

- - - - - - - - .

FORT CALHOUN 1 RECEPTORS IN ALL SECTORS #8-14-80
SPECIAL LOCATION # 10 COwsPORX
AT 3,50 MILES Nw

SEMI-ANNUAL BETA AIR DOSE = 1.27E-03 MILLRADS
SEMI=ANNUAL GAMMA AIR DOSE = &4.4T7E-04 MILLRADS

PATHwAY T.800v GI=-TRACT BONE LIVER KIDNE ¢ THYROID LUNG SKIN

rrermerem e m e m e e e - - . etemm ey
PLUME | 2.64E<06 | 2.04E=06 | 2.64E=04 | 2,64E-04 | 2.,64E~04 | 2,66E~04 | 2.77E-04 | T7.506-04 1
- - - 0 - -t - e e ————

MEAT i | 1 I | | | ! |
ADULT | 1.59E=06 | 1.21E-06 | S.61E-07 | 1,81E-06 | 1.52€6-06 | 6.11E~05 | 1.07E-06 | 1.00€E-06 |
- —————— - —————— T ———————————————————— - ——————————— -
TEEN | Bo9SE=0T | T.14E=07 | 4.53E~0T | 1.25€-06 | 1.02E-06 | 4,41€~05 | 6.60E~07 | S.97E~07 |
- - - ————— T —_————————— - —————— - -—————————
CHILD | 9.T74E=0T7 | T.84E-07 | B.10E~07 | 1.57E~06 | 1.25€-06 | 6,64E~05 | T.94E-07 | 7.21E-07
- —————— - - - -
COW MILK ! | I | | | I | I
ADULY | €o65E=06 | J.1ZE-06 | 4.23E-06 | B, 75€E-06 | 7.98E-06 | B.31E~-06 | 2.78E-06 | 2.35t-06 |

- - - - - - - - - -

TEEN | Bu21E~36 | 4. 0BE-06 | T7.56E-006 | 1,436-05 | 1.306E-05 | 1.31€-03 | 3.92E-06 | 3.06E-06 |

- - " - - - -

CHILD 1 1.13E-05 1 5.63E=06 | 1.80E-05 | 2,40E-05 | 2.13E-05 | 2.,59E-03 | 6.14E-06 | &.83E-06 |

- -~ - - - - -
INFANT | 1476F-0% | B.11E~06 | 3.24E-05 | 4,81E-05 | 3.56E-05 | 6.30E~03 | 9.65E~-06 | 7.33E-086 |
- —_——————————————— o ————————-——— - .- - -

TABLE VII-A-15
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FORT CALMOUN ] RECEPTORS IN ALL SECTORS @8-14-80
SPECIAL LOCATION # 11 VEGWRES
AT 2.05 MILES NNw

SEMI-ANNUAL BETA AIR DOSE = 3,126-03 MILLRADS
SEMI=ANNUAL GAMMA ATR DOSE = 1.06E-03 MILLRADS

PATHWAY T.80DY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

- - - - - - - -

PLUME | Go26E=04 | 6,26E-04 | 6,266-04 | 6,26E-04 | 6.26E~04 | 6,26E~06 | 6,52E-04 | 1.81E-03 |

- - —_————————— -

GROUND | 2.8B06E-05 | 2.80E=05 | 2.B0E-05 | 2,80E~-05 | 2.80E-05 | 2,80E-05 | 2.80€E-05 | 3.28E-05 |

- " - - - - - -

VEGET | | | | | | | | |
ADULT | 4 J0E-05 | 2.15E=05 | 3.18E-05 | 4,66E-05 | 3.50E-05 | 1.,89E-03 | 2,00€E-05 | 1.74E=05 |

- - - - - - - - - - -

TEEN | 4 13E~05 | 2.36E=05 | 4,306=05 | 6,.1E-05 | 4 10E-05 | 1.5BE~03 | 2.45E-05 | 1.99E-05

- - - - - - - -

CHILD | S.25€=05 | J.33E-05 | B.TIE=0S | 9,TIE=05 | 6.14E~05 | 2,39E~03 | 3.76E-05 | 3.09E~05 |

- - - - - - - - -

INHAL | | I | | | | | |
ADULT | 140BE=05 | 1.P0E=05 | 1.83E=06 | 1,14E=05 | 1.19E=05 | 4, 17E-04 | 1.110<05 ) 9.64C-06 |
- - - - - - - - -

TEEN I 1.09€E=05 | 1,01E=05 | 2.376=06 | 1,21E=05 | 1.28E=05 | S.10E~04 | 1.19E=05 | 9.70€E~006 |

- - - - - - - - -

CHILD ) 9.6BE-06 | B,75E~06 | 2.926-06 | 1,09E~05 | 1.15E=05 | S,64E-04 | 1,04E~05 | B,.58E-06 |

- - - - - - - - -

INFANT | S.66E=06 | 4.99E~06 | 1.956-06 | 6,94E-06 | 6.85E~06 | S,13E~04 | 6,36E~06 | 4,93E~06 |

- - - - - - - -

FORT CALHOUN 1 RECEPTORS IN ALL SECTORS 8-14-80
SPECIAL LOCATION ¥ 12 BEEF
AT 2,28 MILES NNw

SEMI=ANNUAL BETA AIR DOSE = 2.4BE=03 MILLRADS
SEMI-ANNUAL GAMMA AR DOSE = B.75€E~04 MILLRADS

PATHWAY T.800Y GI=-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

- ——————— - O - - - - -

PLUME I SoITE=06 | SJIT7E=04 ) S.1TE~06 ) S,ATE=04 | SJITE=04 ) SJATE-04 | S.42E~04 | 1.6TE-0D

- - - - - - - - - -

MEAT | | | | | | | | |
ADULT 7 J.TTE=06 | 2.61E-06 | 1.74E=06 | 4,4BE~06 | 3.57E-06 | 1.,88E~04 | 2.17€E~06 ) 1.96E~06 |

- - - - - - -
TEEN I 2.09E=06 1 1.536=06 1 1,40F=06 | 3,196=06 | 2.47E=06 | 1.,36E=04 | 1,37€-06 | 1.17E-06 |
B Lk T e T L L L L T Y

CHILD | 2.20E-06 | 1.61E~06 | 2.51E~06 | 4,03E~06 | 3.05 =06 | 2,05E~04 | 1.64E-06 | 1.41E-06 |

- - - - - - - - - -
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rOAT IG ~T.0 1.0 0.0

@ . “ ISOTOPF CONTRIVUTIOUN = . -

PATHWAY SEIN BONE LIVER TO1AL BOCY THYROID KIUNEY LUNG GI-LLT

FISH €S 137 61 CS 137 S4% CS 137 4b6% 1 131 98% Cs 137 5SS5% CS 137 56% CS 137 20%

CS 136 3% CS 136 45% CS 134 52% I 33 1% CS 134 44% €S 134 43% NH 95 59%
CS 136 )63

MN 56 1%

Ch NN NG S Gn 154 CS 137 50% Sk 90 5% I 131 95% 1 131 2% CS 137 38% SR 90 1
Cs 137 S6v CS 136 42% C5 137 38% I 133 1% CS 137 41% CS 134 29 csS 137 6%

CS 1% Joq " 3 Sk CS 134 4¢% H 3 3% CS 134 33% H 3 3% NB 95 1%

H 3 11% H 3 21% €S 13«4 4%

H E L
SHOREL IME CS 137 641 Cs 137 &4y
€S 134 roa LS 136 7o;
€O on | # v “n 1%
0 60 (%] ch 6H1) nY
S5wiM i 11 3

CS 131 2¢%
CH 134 L
)

el hiy 272
N b 1%
CH 136 I
ty U oG

TABLE VII-C-5



wlaTTA
-t

. '

PATHWAY
Flam

e IMR NG
SHOVE | |
Se IMMING
BuUAT I NG
TuTatL

Fism

b P NG
Sekek L INE
Sw MM N
BUAT ING
- “w

VATHWNAY

FiIsSH

O f ek I NG

SoRE L e

Saulm

L <l B

el

TolUFE =014
ro0
fle 0
1.10F <&

USAGE (FO/TIR ke /YY)

bW
S10.0
Lot
14.0
| R

0

O

®  JS0TUPF COUTRIYUT EON

SKIN

(S )37 64
(5 )34 ceHh
o Sk i#
ta Gn by

»

(‘l

S
S
cS

L
€y
(o
N

LS
Yy
Co
i

Co

U S

L

£ 5

BONE

(T ) ]
Fe/t =004
G =14

6o TGE=D¢
1. 37k ~0F
bK<« )
|

- 2

UL

)37 Hns
1 14 Jus
“n k3

137 &)z
L34 213
147 4y
1 4 L |
b |

(11 [ %

) 31 (T
131 272%
I % &0
Hy 22

“ii ¥

I3 3
Ll L

®  AS LOwW AS HEASONABLY ACHIEVAWLE

TABLE VII-C-6

(MKEM PER

DUSE

Liviw TOTAL BODY

T.9t =01l l.41E-01

le0OLE~-0D 254 ~-04

GO.,09 ~04 6.0t -04

G164k =06 6. T4E=-06

I.3lE=-06 3. 37E-06

T.95e=01 lo.420E-01

dLuUTioN TIME (HK)
1.0 Jh 0
JOo. 8 1n.60
Lot 0.0
1.0 0.0
Lol 0.0
*

LIVEN TOTAL BOCY

CS 137 5S6% CS 137 &41%

LS 136 3% CS 134 52%

CS 137 2% 5K Y0 He

CS 136 4% i i3 5]

" 3 S CS 137 3%

CS 134 34w

CoO Sd '

" 3 2u%

SHOREWIODTH FACTOR=0.2

«SYHR INTAKE)

THYROILD
1.866-02
2.0""03
6.0'%_-0«
6. 7‘0[‘06
3. J".‘U')
l«51E~-02

THYROID
131 98%
133 1%
131 95%
133 1%

3 ok

Cs
Ccs

K1ONE Y
JeW2E=-02¢
1578 =04
600”6‘0‘0
6. 74E~-08
3.31E-06
1.00E~01

KIDNEY

137
134

131
137
134

55%
LR )

2%
41w
EELY
s

cs
cs

cs

"

LUNG

Y.O0TF -02
le61E=0D4
6.0% =06
6Tk =06
3. 37E~-06
9..6&:’02

137
134

137
134
3

LUNG

5T%
“2%

E1.E )
8%
32

cS
NH
cs
co
MN
N

SK
£5

co
MN
co
58
H

Gl=Lt 1}
l.20€E-02
T.81E~05
6.09€-04
b, T4E~DA
3.37E=-064
1.875-0?

GI=LLt
131 2?%

95 55%
136 15%
5K (R
56 (R

65 1*
90 1%
137 L%
134 )
54 1%
S 1%
60 ’%
124 (B

3 66%



oSt

5

-

PaltiwAY
Flen
D ENE NG

CHOMEL TN O
1a71AL NeD
USAGY (KGZYR GHN/ZYR)
L la Uel
SR L T S510.0
. o @  JSOTOPE COMTRIFUTIUN
PATHWA SN
Db THE TNG

BONE
Vel
ledtibE =04
Uel)
1Ot =073

vltution
l.U
30.8

@ °
MO0
20 (<}
137 641
1 & FLY

“

TABLE VII-C-7

AS |LOW AS REASONABLY ACHIEVABLE * . @
DOSe (MREM PER .S5YK INTAKE)
LIVER TOTAL HBODY THYROID KIONEY
Del 0.0 0.0 0.0
2.30t=-03 C.B2E=04 L.95E-03 1.57E=04
Uoo 0'0 u.o olo
2.30L=-03 Z.82E~04 4,956-03 1.57E~-04
TIME (HR) SHOREWIDTH FACTOR=0.2
24.00
18,60
LIVER T0TAL BOCY THYROLD KIONEY
CS 137 56% SR Su 11% I 131 96% i I 2%
LS 134 J9s 1 131 Js I 13 1% CS 137 41%
3 3% CS 137 26% H 3 1% CS 134 33%
CS 134 27% H J s
CO SH 3%
H 3 2I%

LUNG

BE-04

wowo
. .o
Loweo

H8E-04

LUNG

Cs 137
CS 134
H 3

45%
30%
23%

l)“
cS
CcS
co
MN
co
H

GI=-LLT
0.0
1.04E=D4
0.0
1.04E-D4
Gl=-LLl
90 1%
137 %
134 ’%
S8 9%
S 1%
60 %

3 16%



LUCATION IS SITE

FATHWAY
Flsm

DI IENE ING
SHORE L TNt
SwltMING
HUAT ING
TorTs

Flan

D EHE NG
RTS8 W LM 3
S MM NG

HUAT ING
- il
FATHIRAY
Flosn

<3

=

L)

]

(W3]

(8 2N
I TN NG
SHOVEL INE
SalM

* SELECTED Locuu'-

o —— o T — T ——

USAGE

. 1S0T10P¢

cs
s
o
cn

NISCHG.
A DudL T
SkRiIN
L9 =06
NN
Oev
N9 =04

(FO/Yb R /YR)

137
1 14
L]
(300

‘le¥
(30,0
12.0
1.0
12.0

SKEIN

H4%
26k

ll

h oS F S
s 0ONE
Sed3t=01

COmMeivurion

LS

=

Sk
cS
S

re

»
. )
U
()

lelut=0g
').),‘f -

olLurlon

SelHE=06
S.B9 <06
S.ubht=-n)
® W
BONE
137 YA
1364 32%
0 1oy
137 Se9
134 27%
) 47 s
134 262
“y 1:
(Y1) "
111 34
1371 22%
134 409
Yo 220
L 11
136 13

HO

&L

1.0
1.0
el

«0
1.0

cs
cs

€S
s
"

DUSE
LIVER TOTAL BOOY
9.05F =01 6.01E~01
le74E=-02 1.35E=-02
S.22F =04 Sel2b-04
S TBE=06 S. 78 =06
2eBIE~00 2.89E=-06
.23t =01 6.75e-01
TIME (HR)
24.00
12.00
Os0

0.0

n.o
LIVER 10TAL HOCY
137 53% CS 137 «b%
134 45% CS 134 S1%
137 48% 5K Y90 2%
136 41% CS 137 41w
3 Rs CS 134 43%
" 3 11%

(MREM PER

SHOREWIDTH FACTOR=0.2

TABLE VII-C-8

«S5TR INTAKE)

THYROLD
1.35£-02
3.‘02t-°2
S5.2¢E-04
Se718E~-06
2eBYL-06
‘0.82&-02

THYROLD
131 98%
133 1%
131 94%
133 1'%

3 4%

cs
cs

KIONEY
3.026-01
b.94E~-03
5.22&.-0«
Se 78('06
2.89E-06
3.09€~-01

KIDNEY

137 55%
134 44%

131 2%
137 41
134 33%

3 21%

Cs
cs

cs

H

LUNG
9.97E=02
3.25E-03
5.2(}‘.-0'0
S.THE-06
2.89F =06
1.04E-01

LUNG

137 55%
134 443

137 29%
134 23%
3 4b%

Gl=-L1 1
4,8RFE=-N2
2.99E-01
S.22E=-na
S.T8E-NA
2.H9E=NA
S.23E-02
GI=-LL?Y
137 19%
95 60%
134 14w
58 1%
54 1%
len 2%
137 5%
95 1%
134 4%
58 22%
S4 1%
60 4%
140 1%
124 *

1 50%



-TTa
-

LE

. . . *  SELECTED L()CAI‘ » » " .

LUCATION IS SITE DISOHG,

TEENAOGE®S® DoOoSES
___________________________________________ DOSE  (MHEM PER ,5YR INTAKE)
PATHWAY SKIN dONE LIVER TOTAL BODY THYROLID KIONE Y LUNG Gl=LL’d
F IS Sedut-01 G.0TE=01 J.bTE=-0) 1.20E~-02 2+30E-01) lo15-01 3,23E=-Nn?
U INK TRG l.0c¢t-02 1.54F =02 T.21E~03 2. 15E-02 4,856~-03 2.68E =013 l.74E=N01
SHOWE L 11k Yolalib =01 3 et =03 Colt =03 2.91L=03 2.91E-03 2.,91E-03 2.916-03 2.91E=-01
Su IMMInG e 3. 27 =05 3,226 =05 J.22L-05 3.22L-05 3.22€~05 3.22E=05 3,22E~-05
BUATING n.0 l.61L=-0% lelb =05 l.6lE=0% l1.61E-05 l.61€E~05 1.61E=05 l.61E-05
TOTAL Joblb =02 Sealt =01} D25k =01 J.l1E-01 4,24t =02 2.38E=-01 1.216-01 3.70E-0?
USAGE (YLZYR R ZYN) nliurion TIME (HK) SHOKEWIDTH FACTOR=0.2
FiSH JHel l.u C4.00
Fare [ MK TG S10.0 l.0 12.00
Crikb g Ik £T.0 1.0 0.0
"nﬂl“"lh(v Flat I.U 0.0
FUATING Y . 1.0 Vel
. © ¢ [S0T0P COMTMI“UTIun - ©
PATHWAY SKEIM b ONE LIvew TOTAL BOCY THYKOID KIUNEY LUNG GI=LLl
FlsH CS 137 wiz CS 137 5S4% CS 131 46% I 131 98% CS 137 SS5% CS 137 5S6% CS 137 20%

€S 136 3% €S 1346 45% CS 134 52% 1 133 1% CS 136 44n CS 134 &3s nNE 95 S9%
ET I T L
co S8 1%
MN 54 1%

O JriR NG SKOG0 1% CS 137 50% Sk 90 Y 3 I 131 9%% 1 131 2% CS 137 38% SR 90 1%
CS 137 68 CS 134 425 €S 137 8% § 333 1% CS 137 41% CS 134 29% S 37 5%

€S 136 264 H 3 Sh CS 134 42% H 3 I CS 134 33% H 3 s NE 95 1%

" 3 1% H 3 2% S 134 4%

CO S8 2%
N 5S4 %
Co 60 “¥
LA 140 1%
S8 124 1%
n 3 A3

SHOMEL InE CS 147 ok LS 137 A
CS 1344 Pk CS | 44 A6

o SH ¥} 9 “e 14

()] ¢0 ot (G wu (R4

Lw I i 1
CS 131 72

Ch ) Jis “us

U i) rce

I T Iz

ChH 136 B

o én ‘“'%s

TABLE VII-C-9



. . * © SELECTED LOCAI‘ . * b .

LOCATION IS SITE OISCHG,

CrlLD DOSES
___________________________________________ DOSE  (MREM PER ,SYk INTAKE)
PATHway Shln BONL LIVER TOTAL BODY ITHYROID KIDNEY LUNG GI=-LLl
Fl6n 6G.60E-0] T.928-01 letlt=-01 12602 9.92E~-02 9.07e-02 1.20E=02
Dk INK ING e I5E=0p 3. 11E=-02 7.81£~03 6.55E-02 4.85E-03 4L.96E-03 2.4lE-D]
SHOREL IME T 108 =04 6 VIE-4 0. 09t =04 6. 09E-04 6.09E-04 6.09E-04 6.,09F =04 6,09E =04
Sw IMMING 0.0 e lab =06 6. 74 =06 6, 14E-006 6. T4E-06 6. 74E-06 6. T4E~06 6. 14E=-06
bUATING N0 Jo.dib=un J.37E-06 3.37E~-006 J.376E-06 3.37e~-06 J.376E-006 J.37E=-0k
fulaL To10F =00 E.94E =01 H.23 =01 1.49£-01 71.85t=-02 1.05€E~-01 9.02E-02 1.50E-02
USAGE (KO/ZYR P ZYR) nlLurion TIME (HR) SHOREWIDTH FACTOR=0.2
Flen a9 l.0 24,00
I LA L8 51040 1.0 12.00
SHOWE L INF laof 1.0 a0
SwiMMInNG 14.0 1.0 0.0
BOAT NG 14,0 .y el
- “ “ JSOT0OFE COMTRINUTION “ - “
PATHWAY KN HONG LIVER TOTAL BOCY THYROID KIDNE Y LUNG GI=L. 1
FISH CS 137 twoe CS 1371 5S56% CS 137 47% I 131 98% CS 137 55% CS 137 57% CS 137 22?%

CS 136 30% CS 134 43% CS 134 5% 1 133 1% LS 134 44y CS 134 42% NH 95 55%
CS 134 15%
CO S8 1%

Ok MK NG

SHOREL INE S
cS
)
co
S« 1M

137
134
G

AD

649§
268
1

LR

Sw
cS
(8

CS
s
ca
co

cs
Cs
Cu
N
€S
cu

“90 9%
137 bix
134 2174
137 64%
1446 6%
SR F3
() Oy
131 k4
137 229
1 14 G
“4 22"
4 12
1in 1%
60 45

cs

H

137 52% Sk

134 41% I
3 5% cs
cs
co

H

90 B%
131 %
137 31%
134 34%
58 %

3 20%

-

TABLE VII-C-10

131 95%
133 1%
3 2%

Ccs

H

131 2%
137 41%
134 33+

3 21%

cs

H

137
134
3

8%
281
32%

SR
cs
cs
co
MN
co
58
2]

S4 1%
65 1%
90 1%
137 “%
134 2%
58 1%
S 1%
60 2%
124 1%

3 66%



b L ¢ SELECTED LOCATION e

LOUCATION IS SITE DISCHG,

DOSE  (MKEM PER SYR INTAKE)

PaTHWAY KON BONE LIVER TOTAL BODY THYROID KIDNEY LUNG GI=LLl
FISH 0.0 OeD 0.0 0e0 0.0 0,0 0.0
Dk INK TNG SeS5FE=ug T.68F =02 B.70E-03 1.576-01 4.85E-03 1.046~02 3.19€-01
SHOKE L Int D0 .0 0.0 0.0 0.0 0.0 0.0 0.0
107 at NeN YeS5E =02 T.08t~02 B.70£-03 1.57€-01 4.856£-03 1.u4E~-02 »19E=-03
HSAGE (KGZYR gHk/YR) pleutTion TIME (HR) SHOREWIDTH FACTOR=0.2
Flsm el 1.0 244,00
Uk INK TNG S10.,0 l.0 17.00
. . o 1S0TOPF COMNTRIMUT ION “ B “
PaTHwWAY KN HONE LIVEWk TOTAL BOCY THYROID KIONEY LUNG GI=-LL1
P ITNK TNG SR 40 by CS 137 Se% SR 90 11% 1 131 96% I 13) 2% CS 137 4S» SR 90 1%
€S 1317 63 LS 136 39% I 131 3% 1 133 1% CS 137 41% CS 134« 30% cs 137 L
CS 134 282 H 3 3% CS 137 26% H 3 1% CS 134 33% H 3 23% CS 134 2%
CS 134 27% H 3 21% Co S8 9%
.2 co 58 3% N S6 1R
e H 3 2% co 60 2%
nc H 3 I5%
(W)
O

TABLE VII-C-11




NereTTA
-

® ©® o FISH CONSUMPTION POPULATION DOSES o = o
MAN~IEM
SRR T SPORTFISH Hakve ST _____
- wmmmJOSE (MAN=HEM) cccc s mrnccnmmmm o -
PATHWYAY AGE CRUUP USALE HONE LIVER TOTAL BODY THYROID K IDNEY L UNG Gl=LL1
F 154 ADUL T SeHlb et 1,990 =01 3,36F-ul 2.45t=-01 2.97£=03 1.126-01 3,702-02 1.69E~-02
FISH TEFMAGER Gelwb vyl 4,20E-02 T UTE=07 2.86L=02 S.51E=06 1.796-02 B8,99c-03 2.34E-01
FluH CHiLD SeblE 203 7.2bb=02 B,6SE=02 1.56E-02 7.96E=-04 1.08E-02 9.,905-03 1,226-03
t 150 10721 Tod0E2U& Gl 3F =01 4,93 =0) 2.09t=01 &.31E-03 l.4lE-ul 5,592-02 2.04E-02
DILUTION CATCH TIME (M) = INCLUDES FOUD PRUCESSING TIME OF 1.68E+02 MR POPULATION=1.28E+04
T30t 200  T,30F 06 L.hYt+02

AVERAGE INDIVIDUAL COMSUMPTIIOMN (KG/ZYH) ADULT=6.90E+00 TEEN=S,20E+00 CHILD=2.20E+00
a ° ®  ISOTOPE COMIRIPUTION o ° “
LGE GROLP HONE LIVER 101AL bBODY THYROID K IDNE Y LUNG
Al Y

€S 137 6 CS 137 Say CS 137 4H% I 131 99%% CS 137 55% CS 137 SS%

€S 134 323 (S 134 49 CS 134 S1% CS 134 44% CS 134 4us
Tt ENAGE K

[ 614 €S 137 S4% CS 137 4is I 131 99%% CS 137 SS% CS 137 Sé6%

cs 34 €S 136 45 €S 136 Ses CS 134 44% CS 134 43%
it

CS 137 69% €S 1371 Seor CS 137 &71% i 131 99% CS 137 55% €S 137 SiIs

Cs 136 0% CS 136 4% CS 134 5H2% CS 134 44% CS 134 42%

TABLE VII-D-1

s

cs
co
MN

cs
NH
s
co
MN

137

134
58
54

137
95
134
S8
5S4

137
95
134
58
S4
65

GI=-LiL!

20%
58%
15%
1%
1%

21%
56%
15%
2%
1%

2ht
53%
16%
%
1%
1%



. * & & FISH C(msmoQu POPULATION DOSES & @ = ‘
MAN=REM

COMMERC FAL HARVEST

— —————

% 4
IIA

............................ DOSE (MAN<REM) coccccccccmccnnn e e ee--—
PATHwAY AGE GRULIP USAGE BONF LIvew TOTAL BODY THYROUID KIDONEY L JUNG Gl=-LLl
FlSn ADUL T JJHLE 206 2150 =02 3.65E-02 C2.66E-02 (. 49E-04 1.,2¢E-02 4,022~03 1,77e-03
FIsH TEEMAGES DO *US 4,060 =U3 T.67FE=03 3.100L-03 4,63E-05 1.94E-03 9.76E~u4 2,46E-04
FisSH CHILD JARE LS 7.91E=03 9,39t =03 1.67E=03 6,69t=05 1.186-03 1,08E-03 1.29-04
F15H TOTAL Go7Hb 206 3,40L=02 5,95L-02 3.14E-02 3.63E-04 1.53E~02 6,07E-03 2.14E-03
gliurion CATCH TIME (H) < INCEH UOES FOOD PHOCESSING TIME OF 2,40E+02 HR POPULATION=9,36E+05
Te3OE0D T 30Es06 2.slben?
AVERAGE TMDIVIDUAL CONSUBPTIUN (KGZYW) ADULT=6e90E«00 TEEN=S,.20E+00 CHILD=2.20E+00
. . e 1SOTOPE COnIRINUTION # - o
AGE GROLIP HONE Livik TOTAL s0DY THYROIUD K IONEY LUNG GI-LLl
AT |
€5 137 ol €s 13 LY S LS 137 48% I 131 99% CS 137 55% LS 137 S5% Cs 137 21%
CS 134 32% €S 134 457 CS 13« %SI1% CS 134 44% CS 134 44% NH 95 56%
CS 134 16%
Co 58 1%
MN 5S4 s
TEENAGER
CS 137 413 CS 137 SH4n Cs 137 47% 1 131 99% CS 137 55% CS 137 56% CS 137 22%
Cs 134 3194 CS 134 453 (S 134 52% CS 134 44y CS 136 43% NH 9S8 55%
CS 134 16%
Co 58 2%
MN  S4 1%
Cnit
CS 137 wus CS 137 56 CS 137 4% I 133 9% CS 137 55% CS 137 SIs CS 137 25%
€S 134 0% CS 134 43 €S 134 So% CS 134 44% CS 134 42% NEB 95 $S1%
CS 136 17%
Co Sk 1%

MN 54 1%
IN 65 1%

NEPA NOSES_

B L T ———— B e ——

NOUTE==TOATL HEPA GOUSE MUST INCLUDE SPORT CATCHy DOUSES BELOW ARE FOR COMMERCIAL CATCH ONLY

---------------------------- DOSE (MAN=RFM) cccccnmcc e s e cmc e r e =
PATHNAY AGE GROUP USAGFE RISIEL Lives TOTAL BODY THYROILD KIUNEY L JING GI-LLl
FISH AU T SeMibehia o9 E-0]1 3,35 =01 2.45E-01 2.29t-03 1.12E-01 3,70E=02 1.63L-02
FIsH TFEEraALER a2l #0073 4,200 =07 .04 =02 2.85L=02 4.20E=04 1.796-02 B.,98:-03 2.26E-03
FLSH CHILD Sl #0673 ToZnb =02 b.bat=02 1.53E-02 6.158~-04 1.08L-02 9.89E-03 1,1BE-03
Flow TOTAL Foaldlr vt S0 3E=0] 4.9t =01 2.89E=01 3,33E=03 1.41E=U1 5S.59E-02 1.97€-02

TABLE VII-D-2
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