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r'N() INTRODUCTION

This report is submitted in accordance with Sections 5.9.1.b and

5.9.4.a of the Technical Specifications of the Fort Calhoun Station

Unit No. 1, Facility Operating License DPR-40.

This report covers the period of January 1, 1988 through June 30,

1988 for the Semi-Annual Effluent Report for Technical Specification

5.9.4.a. The Effluent Report is presented in the format outlined

in Regulatory Guide 1.21, Revision 1.

In addition, this report provides the results of quarterly dose

calculations performed in accordance with Technical Specification I

Sections 2.9.1(1)b and 2.9.1(2)b. Results are presented by quarter

for the period January 1, 1988 through June 30, 1988.

Further, descriptions of any changes made during the preceding six

months to the Offsite Dose Calculation Manual and/or the Process

Control Program for the Fort Calhoun Station are presented.

W b =y
W. Gary Gates

Manager

fort Calhoun Station

O
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. .

Quarterly Dose Calculation Resultsp] +

L
January 1, 1988 through June 30, 1988

,

With the implementation of the Fort Calhoun Station Radiological ;

EffluentTechnicalSpecifications(RETS)onOctober1,1985, radiation

doses in the unrestricted area from liquid and gaseous effluents must

be calculated on a quarterly basis in accordance with Sections
'

2.9.1(1)b and 2.9.1(2)b. These calculations are performed to ensure

the annual dose limits delineated in Appendix I of 10 CFR Part 50 and

implemented by the RETS are not exceeded. If the results of the
quarterly calculations exceed fifty percent (50%) of the annual

limits of Appendix 1, actions are taken to reduce effluents so

that resultaat doses do not exceed the annual limits during the
~

retainder of the year and a special report is submitted to the NRC.

This section presents the results of the quarterly dose calculations

performed since January 1, 1988. Details are shown in Tables on

! pages 1-3 through I-4 as to the types, sources and resultant doses

from the effluents, annual limits and a comparison to the annual

limits.

As can be seen by review of the quarterly calculational results, OPPD

is in compliance with the referenced Technical Specifications. The !

quarterly total, are well below the 50% annual dose acceptance

criteria. In addition, the summation of the quarterly totals shows

OPPD to be less than the annual limits and in compliance with the
,

regulations and Technical Specifications.

I-2
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FORT CALHOUN STATION UNIT NO. 1 FC-4211

R0 8-19-86i
QUARTERLY CUMULATIVE DOSE CONTRIBUTIONS

>
FROM RADI0 ACTIVE EFFLUENTS i

F

FIRST QUARTER , 1988 i

A. LIQUID EFFLUENTS: i.

TOTAL BODY DOSE CRITICAL ORGAN DOSE |
(MREM) (LIVER, MREM) !

,

MONITOR / HOTEL TANK 4.42E-02 6.17E-02 |
3 STEAM GENERATOR 1.74E-04 6.64E-07 j

ii TOTALS 4.44E-02 6.17E-02 i

!

TECH SPEC 2.9.1.A I
-

OBJECTIVE 3.0 10.0
'

PERCENT OF OBJECTIVE 1.481% 0.617% i

! !

i
8. GASE0US EFFLUENTS: i

TOTAL BODY GAMMA TOTAL BODY BETA
DOSE (MRAD) DOSE (MRAD)

1. NOBEL GAS AIR DOSE 1.69E-03 2.81E-03 :

TECH SPEC 2.9.1.8
j OBJECTIVE 10.0 20.0

] PERCENT OF OBJECTIVE 0.017% 0.014%
>

: TOTAL BODY DOSE CRITICAL ORGAN DOSE
,

} (MREM) (THYROID, MREM)
1
! 2. I-131, H-3, AND
) PARTICULATES WITH

HALF-LIVES > 8 OAYS
4 ;

i INHALATION * 2.08E-06 6.13E-05
GROUND & FOOD * 5.24E-05 1.26E 02 |

| TOTALS 5.45E-05 1.26E-02
4

1 TECH SPEC 2.9.1.8
j OBJECTIVE 15.0 15.0

PERCENT OF OBJECTIVE 0.000% 0.084%

:

* - HIGHEST OF INFANT OR CHILD DOSE FACTORS

:

j 1-3
j

!

!
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FORT CALHOUN STATION UNIT NO. 1 FC-421
e

( R0 8-19-86
QUARTERLY CUMULATIVE DOSE CONTRIBUTIONS i

FROM RADI0 ACTIVE EFFLUENTS
<

SECOND QUARTER , 1988

|, A. LIQUID EFFLUENTS:
TOTAL BODY 00SE CRITICAL ORGAN 00SE

(MREM) (LIVER, MREM)
, ,

MONITOR / HOTEL TANK 3.49E-01 4.95E-01
STEAM GENERATOR 5.30E-07 5.30E-074

: TOTALS 3.49E-01 4.95E-01
TECH SPEC 2.9.1.A
OBJECTIVE 3.0 10.0

<

PERCENT OF OBJECTIVE 11.640% 4.946%

i
B. GASEOUS EFFLUENTS:

TOTAL BODY GAMMA TOTAL BODY BETA
'

OOSE (MRAO) DOSE (MRAD)

1. NOBEL GAS AIR DOSE 4.61E-03 1.10E-02

TECH SPEC 2.9.1.8
OBJECTIVE 10.0 20.0

i

PERCENT OF OBJECTIVE 0.046% 0.055%
i

4,

TOTAL 800Y 00SE CRITICAL ORGAN 00SE
4

(MREM) (THYROIO, MREM)
t

2. 1-131, H-3, AND ki
PARTICULArE3 WITH

!9

HALF-LIVES > 8 DAYS 1

INHALATION * 3.14E-06 9.52E-05 '

GROUND & F000* 5.07E-05 1.96E-02

i TOTALS 5 38E-05 1.97E-02 {
TECH SPEC 2.9.1.B

;

i

OBJECTIVE 15.0 15.0

PERCENT OF OBJECTIVE 0.000% 0.131%,

,

'

* i!
- HIGHEST OF INFANT OR CHILD DOSE FACTORS 1

I.. ;,

i |
:
L
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! SECTION II

)1

4

! ;

i 1

;- ANNUAL OCCUPATIONAL EXPOSURE REPORT |

! !
TechnicalSpecification(5.9.1.b)

1 ,

I |
!
:
.

| t
*

v
I

!

Not Applicable to this Report i.

;

i
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SECTION III

RADI0 ACTIVE EFFLUENT RELEASE - GASEOUS EFFLUENTS

TechnicalSpecification(5.9.4.A)

|

Table 1A Gaseous Effluents - Sumation of All Releases

Table 18 Not Applicable

Table 1C Gaseous Effluents - Sumation of All Releases

,

January 1, 1988 to June 30, M88

|

O
!!!-1

i
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O
Radioactive Effluent Releases - First and Second Quarters

GASEOUS EFFLUENTS

Radioactive gaseous releases for the reporting period totaled 36.5

Curies of inort gases. Averaged over the first and second quarters

of the reporting period, the gross gaseous activity release rates
,

were 1.94E+00 pCi/Sec. and 8.17E+00 uCi/Sec., respectively.,

5
) Radioactive halogens and particulates with half-lives greater than

eight days released during the reporting period totaled 1.22E-04

Curies. Averaged over the first and secon6 quarters of the reporting s

period, the halogen release rates were 5.95E-06 pCi/Sec. and 9.25E-06

pCi/Sec., respectively. Averaged over the first and sscond quarters

of the reporting period, the particulate release rates were 3.14E-07

uCi/Sec. and 2.27E-08 pCi/Sec. respectively.

Radioactive tritium released during the reporting period totaled

2.20E 01 Curies. Gross alpha radioactivity released durint) the

eporting period totaled 3.7dE-05 Curies.

,

III-2
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SECTION IV

RADI0 ACTIVE EFFLUENT RELEASES - LIQUID EFFLUENTS

TechnicalSpecification(5.9.4.A.)

Table 2A Liquid Effluents - Summation of All Releases

Table 28 Liquid Effluents - Summation of All Releases

O
January 1, 1988 to June 30, 1988

|
|

|

t
|

|

i
i

!

O
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Radioactive Effluent Releases - First and Second Quarters

Liquid Effluents

During the reporting period, a total of 1.59E-01 Curies of radioactive

liquid materials less tritium and dissolved noble gases were released

to the Missouri River at an average concentration of 4.58E-10 uCi/ml.

This represents 4.6E-01% of the limits specified in Appendix B to

10 CFR Part 20 (1.0E-07 uCi/ml) for unrestricted areas.

Dilution water during the period amounted to 3.48E+11 liters, while

radioactive liquid waste volume was 6.27E+07 liters.
.

Additionally,167.3 Curies of tritium nre discharged at an average

concentration of 4.80E-07 uCi/mi or 1.60E-02% of MPC (3.0E-03 pCi/ml).
>

'

Gross alpha radioactivity released during the reporting period totaled

7.22E-05 Curies.

|

O
V

IV-2
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TABLE 2A

EFFLUENT AND Naift DISPOSAL REPORT

LIOUID E F F L UE N T S-SuomeA T ION OF ALL RfLEASE5
,

SENIAN860AL FOR JAN TimU JUN 88
,

1 OuaRTra 2 OuaRTER

A. FISSIOse& ACTIVATION PRODUCT 5
IOfAL RELEASE (NO
TRI TIUes. GAS. ALPHA ) CI 7.63E-02 8.28E-02

AVG OILUTED
CoseCENTRATIOe UC i /e8L 4.29E-90 4.86E-IO

PERCENT OF LIest T
t o CF R 20 APP. O e t OE-07 b 4.29E-Os 4. ef>E -O S

8 T R I T I Ues

T0fAL RELEASE CI 8.68E*08 8.oSE+0s

AVG OILUTED
COseCENTRATION UC f /88L 4.88F-07 4.72E-OF

PEnCENT OF L lent i
680 CFR 20 APP. S= 3.OE-03 % l.63E-02 f.5FE-02

( C. DISSOLVED & ENTRAINED GASES
|

TOTAL RELEASE CI 5.89E-02 9. TOE-02
AW IILUTED
C0estEminA f f 088 UCIFest 5.OUf-10 5.14E-80

PEnCfMT Or tamsf
TECH SPEC = 2.0E-04 UC3/est t 2.50E-04 2.8,FE-04

D. Gm055 ALPHA mapsoACTIvtTv

TOTAL RESEASE C1 6.64E+05 5.75E-06 .

E. v(Y Unst OF WASTE RELEASE

Pelon TO DIL. LITERS ,3 20F+0F 3.HFF+0F

j F. v0Lusst OF DILUTION MATER
I

} THIS PERIOD LITERS 9.78E+t1 8.10E+tt

( IV-3
t
' - - - , - _ _ . _ . , _ . _ _ - - _ . - . _ . _ - - . - - . - _ - - -. _ . - - - - - . . _ = - - . . _ . _ _ _ _ - . - . - . - . . . _ . _ - . - - - . _ - - _ . , - - . . -_- . . . - - - - - _ _
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SECTION V

|
i

RADI0 ACTIVE EFFLUENT RELEASES - SOLIO RADIOACTIVE WASTE !

TechnicalSpecification(5.9.4.a.)

|
J

l
!
1

January 1, 1988 to June 30, 1988
1
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V. PADICACITVE EEFIUDE REIJ%SES - SOI2D PADICACTIVE
WASTE EITIUDir AND WASTE DISPOSAL REPORT

:January 1988 through June 1988
|

|

SOI2D WASTE AND IRRADIATED FUEL SHUNENIS
i

|
|A.

SOIID WAS'IE SHIPPID OFFSITE FtR RJRIAL CR DISPOSAL (NCfr IRRADIATED) I

Marith Number of Voluna Curia Est. 'Ibtal1. Type of Wasta h h Cu. Mater Ccritant % Errer i

a. Spent resins, Jamsary 0 0 0 N/A ;f11 tar sludges, February 0 0 0 N/A jevaporator March 0 0 0 N/Abottms, etc. April 0 0 0 N/A ,'
May 0 0 0 N/AJune 0 0 0 N/A ;

Six Mcrith Total (Type A) 0 0 0 N/A

b. Dry cagressable, Jamsary 0 0 0 N/A fO M e ted Fat;zuary 0 0 0 N/A jequipnant, etc. Marth 0 0 0 N/A !46 1 15.52 .717 204
May 0 0 0 N/A |June 1 14.45 .954 20% :

Six itxith Total (Type B) 2 29.97 1.671 20% |

i

c. Irradiatad January 0 0 0 }Rcxz@cnunts and February 0 0 0 }&other categories March 0 0 0 }&
April 0 0 0 la

1

tMy 0 0 0 m i
June 0 0 0 }& |

Six Merith Total (Type C) 0 0 0 I

|
,

d. Other January 0 0 0 1R
February 0 0 0 la
March 0 0 0 la
April 0 0 0 }&
May 0 0 0 1R
June 0 0 0 1R

Six Mcrith Total (Tipe D) 0 0 0

V-2
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v.O RADICerIVE DTUMP RE2ASES - SOLID PADICMIIVE
WMrrE Ef71DDff AND )RSTE DISPOSAL REPCRT

(Continned)

B. ESIDOCE OF MA7CR 1RXLTDE CINICSITICH (By Type of Wasta)

1. Phiage of Curies frtza Represented Isotopes

Imotcos Percertt curies
a. No shipments N/A N/A All other nuclides

ocnstituta less
than 1%.

b. Cs137 64.6 1.079 All other nuclidasOs134 17.7 .296 constituta lessCb58 7.7 .129 than 1%.Cc60 5.9 .099

c. N/A N/A N/AO
d. N/A N/A N/A

C.
SOI2D WMrIE (DISPOSITICli)

thmber of Shirmartts h rtation W e Destimtien
1 Ciceed Sole Use Vehicle Barmell, South

1 Carolina
Closed Sole Use Vehicle Richland, Washington

D. IRRADIAIED ILTL SKIINDf!S (DISICSITICN)

lunhal of Shin = ca Trsrali.otion We Destimtien
N/A N/A N/A

V-3



V. RADIOACTIVE EFFLUENT RELEASES - SOLID RADIOACTIVE
WASTE EFFLVENT AND WASTE DISPOSAL REPORT

p (Continued)
U

E. PCP and ODCM Changes for the Period January 1, 1988 - June 30, 1988
1

'

i

In accordance with Technical Specification S.9.4.a. the radioactive

! effluent release report shall include any changes to the Offsite Dose
.

Calculation Manual (ODCM) and the Process Control Program (PCP).

i

Changes were made to the ODCM. The air monitor location for Blair was3

moved and this location change was incorporated into the ODCM, Table

10. Also, Section 8.0 of the ODCM was changed to coincide with the USAR

(Section 11.1.3.7) and Standing Order T 3, Section 2.3 which considers
1

30 days as the normal holdup time for the gas decay tank. Previously,
!

the ODCM had listed 17 days as the holdup time.
4

,

Changes were also made to the PCP during this reporting period. In Sec-
|

tion 1.1 a definition of the High integrity Container was added. Addi-4

tionally, a change was made to Section 1.2.4. The explanation concern-

ing filter cartridge elements was expanded. This was done to reduce -

i contamination and exposure problems while working with spent filters.
|

,

i
3

! |

|

I
!

j

i

i o
; y-4

;

!

:>
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SECTION VI

JOINT FREQUENCY DISTRIBUTION WIND DIRECTION VS. WIND
SPEED BY STABILITY CLASS AND METEOROLOGY DATA

PER BATCH RELEASE

(RegulatoryGuide1.21)

|

I

|

i

O a ## r> 1. 1988 *e a##e 3o. 1988
'

4

|

|
:

j
'

;

i
.,

|
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VI. JOINT 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,

i

!

B. Heteorology Data Recovery

f
'

l

Data recovery for the Semi-Annual January through June 1988 report-

ing period, exceeded 90 percent for all parameters except WD 110

and AZ 110 due to sensor malfunction. The data bases were too

low in recovery necessitating synthetic data recovery to restore i

to 99.9% recovery or certainly greater than 99%.

|
Tower Hours Recovery

Parameter Recovered Rate (%) i

G O 110 3851 88 - Synthetic Data DevelopedO WD 45 4295 98
!WO 10 4317 98.8
.

WS 110 4350 99.6 !WS 45 4368 100 !WS 10 4368 100 !

DT 110 4368 100 |T 10 C 4368 100 !
AZ 110 3966 90.8 Synthetic Data Developed |AZ 10 4309 98.6

|

!
i

i

!

O i
VI-2
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aELEASE NewSER 88006 CONIAIhtCENT PURGE i

STPMIING TIME FtB 82,9988 HOUR IN MINUTE 30

TIwt uit0 mDs0 01890
HOue MPH OtG CEG C

SS 0.9 380.2 -0.5
Ito I.8 428.7 s.0

|20 9.4 327.0 2.9
29 0.9 140.5 2.9 i

22 3 4 195.4 3.31

'
23 1.3 133.3 3.9

| 24 0.8 98.7 4.4
| t 0.8 334.; 4.F
1 2 0.9 305.2 4.7

3 8.3 724.6 3.9
4 8.0 49.7 4.4
5 0 9 63.2 3.5
6 a.2 69.9 2.5
7 f.O 92.8 2.5
8 n.3 894.2 9.4
9 4.6 180.. 0.5
IO 7.4 120.9 -0.7
It 9.4 880.F 0.2
f2 89.4 133.7 -0.6
I? 6: 8 342.8 -0.F
14 13.3 9'5.8 -0.F i
S 54.4 330.3 -0.8
ab 93.2 825.3 -3.0
IF 12.9 930.9 -0.8 ,

se 82.6 329.7 -0.8 I
!89 9.2 8 25.- ? O.-

20 7.9 332.8 -0.3 i1

23 b.7 123.5 0.2 |
22 8.3 827.9 0.8 >

'
23 N.8 846.8 0.2
24 F.S t oe, a -0.8

3 2.9 st7.s 3.5 1

2 3.1 359.7 2.F
3 2.8 283.2 2.8
4 9.6 283.3 3.5
t 4.0 307.3 2.5
6 6.6 3t8.5 0.4
7 6.0 346.0 -0.2
a 5.9 353.5 -3.0
9 F.s 344.9 -t.4
to m.6 3Sb,7 -3.6 1

STOP T I wt f18 IA,gggg HQQg g Ngggj{ 33
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1

I
I
i

34 13.6 293.4 -I.6
IS 34.7 305.9 -1.5
86 54.2 309.0 -0.3
87 88.6 303.6 -3.2
98 92.8 309.3 -0.8
89 10.1 306.F -0.8
20 8.9 299.3 -0.8
21 9.0 297.9 -0.7
22 9.3 298.5 -0.8
23 9.5 298.6 -0.7
24 8.0 308.8 -0.6

8 7.F 308.4 -0.8j
2 6.5 327.8 -l.t

) 3 4.6 337.3 -3.2
I 4 5.0 332.0 -I.2

5 8.4 356.7 -3.8
:

STOP lME 818 20.1988 HOUR 4 MINUTE 41

SIANTthG TIME FEB 20.8988 PSOUR b MINUTE I

i

] f!ME mS90 =090 Ditto
Hour MPH DEG DEG C

6 7.5 3J4.9 -1.6|
7 7.8 335.9 -I.5
H 6.4 346.3 -1.5
9 7.9 334.6 -8.6 i
10 9.b 342.5 -0.9
II 8.8 349.6 -2.0i

' '' 8.0 345.7 -2.0
3 7.7 343.9 -2.41

! 14 6.4 345.2 -2.4
! 85 5.3 356.6 -2.0

16 4.7 353.5 -9.9,

' 17 3.4 342_2 -I.7
| 18 2.7 30.9 -1.5
) 19 2.8 58.0 -1.4
. 20 3.3 a5.8 -I.5

21 3.9 83.0 -1.6 i
j 22 3.9 583.0 -3.4
3 23 5.9 819,2 -1.5

24 b.5 935.8 -1.4:

\ t 5.9 343.6 -I.F
j 2 6.4 140.5 -1.4
1 3 7.7 140.9 -1.4

4 8.4 158.7 -t.5,

-

: 5 r., 854.4 -l.5
4 6 6.1 350.6 -8.4#

4.
7 7.4 864.9 -1.2
8 7.i so9.2 -1.3

i 9 5.8 986.8 -1.3
I 30 5.0 891.0 -1.5
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O 9 9 .

t
:

Nf t f ASE HOM8tk 88005 CONTAINM[NT PUHGE

STARTING i]ML FE8 25.8988 HOUR 86 MINUTE D

TIME wSIO moto 0T890
NOUR Msw Of G DEG C

18 4.1 282.8 -3.8
19 3.3 175.2 8.7
20 4.0 185.9 3.6
28 F.2 195.5 3.5
22 II.O 898.6 3.5
23 86.4 209.0 3.6
24 98.0 209.2 2.3

1 21.2 213.9 2.2
2 20.2 244.4 1.4
3 20.1 292.7 2.4
4 20.9 283.0 2.4
5 20.9 208.8 9.7
6 21.4 282.0 1.9
F 11.6 299.6 2.6 *
8 80.3 23F.9 f.6
9 3.2 298.0 -l.3

10 6.4 264.9 -B.7
ft 6.6 276.0 -3.9
12 5.2 282.8 -1.9
33 5.F 297.3 -l.9
34 F.6 304.8 -2.0
15 8.3 322.5 -1.9 *

96 9.2 328.6 -0.9
IF 9.9 323.1 -I.7
88 F.6 319.0 -1.2

STOP IIME ftp 20.1988 HOUR IF MIt4UTE $6

SIAki!NG TIMt. ff8 26.1988 HOUR 19 MINui[ 3

TIME wSIO =DIO Ditt0
HOUR MGM ULG DEG C

19 5.6 31J.2 0.7
20 5.0 322.0 -0.1
29 5.6 394.2 0.8
22 J.1 290.5 1.5
23 2.5 282.7 f.3
24 2.3 291.0 9.0

t 1.5 284.3 t.F
2 9.3 285.2 8.6
3 3.3 287.7 2.2
4 1.4 300.3 2.0
5 0.7 815.9 2.3
6 t.5 288.5 2.1
7 2.4 294.2 1.8
8 2.3 302.5 f.e
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kittASE NUWOLN 88094 COwfAINMENT PURGE

STARTING TIME A t*R F.1988 HOue 18 MINUTE 12
\

|

TIME wit 0 WDfD 07880
HuuR MM4 OtG DEG C

88 16.5 875.7 -1.5
99 13.1 175.5 -0.8
20 9.5 150.4 -0.4
28 12.0 846.6 -0.6
22 15.8 950.3 -0.7
23 17.3 156.F -0.7 |

24 67.3 160.4 -0.9
8 85.0 IS9.6 -0.7
2 14.5 153.8 -0.F
3 84.3 ISt.b -0.7
4 84.9 IST.6 -0.9
5 93.9 151.4 -0.9
6 15.H 844.4 -0.9
F 86.2 14b.3 -1.0
8 17.9 959.7 -9.3
9 18.9 152.8 -1.7

10 28.8 168.5 -l.8
at 24.F 86J.9 -2.0
12 22.2 860.8 -2.0
13 22.3 964.8 -2.0
14 25.2 159.4 -2.1
15 24.1 165.8 -3.8
lb 23.4 15F.5 -8.8
IF 20.1 let.4 -0.6
98 SF.8 956.9 -l.2
19 82.6 153.4 -0.9
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85 5.6 88.9 -13
16 5.0 15.7 -1.0
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20 3.3 333.5 -f.0 '
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2 8.1 193.8 3.3
3 6.7 187.6 2.9
4 8.6 940.2 3.4
S s.n 883.6 1.5
6 98.6 974.2 '.9
F 9.6 04M.9 0.7
M H.2 14M.3 U.S

9
9 10.2 155.2 -1.2 -

80 88.7 156.0 -0.6
et 18.0 162.3 -8.6
97 IS.3 154.9 +4.6
93 14.4 151.7 -1.6

_

94 84.5 850.0 -8.2
IS 81.2 153.4 -9.5
16 19.0 959.8 +1.1
1F 21.0 14> 2. 0 1,8
to 29.1 161.4 -t.S
99 19.3 15S.3 .t.2
20 21.2 1%F.0 -t.2
28 89.2 IS6.0 -3.0
22 ##.9 859.4 -1.0
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S 10.9 16F.1 -0.8 ,
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StANTING T!wt may 92,1989 HOua 20 ulmuff 49

flut mStO wD10 07 10
**OUR Mnt OfG bt G C

20 4.9 383.8 -1.4
21 2.4 295.7 -0.5
22 f.O 102.6 9.8
23 3.3 340.9 2.9 |

| ?4 3.4 300.2 2.3
1 2.9 2F9.8 3.3
2 3.0 260.9 2.3
3 ? % 274.6 2.7
4 t.6 272.9 2F
S 1.6 267.3 3.8
6 9.3 266, 6 4.2
7 Q.9 279.7 4.9
8 0.6 270.9 4.5
9 U.S 286.S 3.4
to 1.0 7.9 0.3
ft s.F 359.6 -1,6
12 s.6 244.3 -t.F
v3 3F 2Sa.F -t.F
14 3.9 290.9 -2.0
SS 4.s 302.7 -2.0
lb S.3 J92.3 *t.9
IF S.4 194.8 -2.0
98 4,$ 276.m -2.0
19 4.8 299.0 -2.0
20 4.9 394.4 -t.3
25 f.7 384.F -0.4
22 2.6 298.7 0.7
23 2.9 286.2 2.F
29 .6 277.3 2.7

9 2.5 210.4 2,2
2 9.5 21U.2 2.9
3 0.6 759.F 3.3
4 0.? 166.6 3.8
% 2.4 179.0 3.9
6 3.0 949.S 3.9
F 2.0 62.F 3.5
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ENVIRONMENTAL MONITORING
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POTENTIAL DOSES TO INDIVIDUALS AND POPULATIONS

A. Potential Semiannual Doses to Individuals from Gaseous Releases

Total body, skin and organ doses from ground releases were calculated i

in millirem (mrem) to an average adult, teenager, child and infant

using the annual configuration of the GASPAR program. Results to each
I receptor are shown in Tables VIII-A-1 through VI!!-A-34. Also, the

doses to the same groups, Table VIII-8-1, in units of millirads

(mrad), due to gama and beta radiation carried by air, were computed

using GASPAR. In its annual configuration, GASPAR assumes that all

release rates are entered in curies per year (CI/yr). If the total
curies released per isotope during the semiannual period are assumed

, releasedforanannualperiod(CI/yr),thisreleaseratereduction
t

'

is conveniertly offset by the annual usage or dose factors, thereby;

i
! allowing GASPAR to calculate seiniannual doses.

!

.

The inputs to GASPAR for the semiannual period from January 1, 1988

through June 30, 1988 were as follows:

(1) All gaseous effluents were as discribed in Section III.
!

(2) Entrainedgases(Xe-133andXe-135)fromliquideffluents

were described in section IV.

(3) Semiannual "X/Q's" at the actual receptor locations, which
I were corrected for open terrain, plume depletion, and radioactive

decay factors were calculated according to Regulatory Guide

| 1.111. Also included were semiannual deposition rates

corrected for the open terrain factor.

VIII-2
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n (4) The production, intake and grazing fractions were as follows:,

(')
1.0 for frash leafy vegetation grown locally, 0.5 for the

pasture grazing season, 0.76 for vegetation intake grown in

gardens, 1 for daily intake of cnimals while on pasture e.nd
3

18 g/m for the air water concentration.

(5) All dose factars, 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 t/ pes of receptors located in each sector was used. [

That is, if a cow was not present in a sector, then the milk.

,

pathway for the sector was not considered. If it was preserit,

then its actual sector distance was used.,

These inputs introduce a most conservative approach for the following

reasons:

(1) The open terrain and deposition corrections increase semi-
t

annual "X/Q's" by a factor ranging between 1.0 and 4.0.

(2) The production, intake and grazing fractions, as defined in the
i

i input definition statement, represent an environmental area in

an extremely conservative manner.

B. Potential Semiannual Doses to Population from Gaseous Releases

I 1

The GASPAR program in its annual configuration was also used to

calculate the Al. ARA integrated population dose sumary for the total
! body, skin and organ doses in manrems for all individuals within a

50 mile radius population. Results are shown in Table VI!!-C-1. The

| population integrated dose is the sumation of the dose received by
:

VI!!-3,

"
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all individuals tiid has units of. man-thyroid-rem when used as in the
'" individual case with the addition of the following: #

(1) A total oopulation.of 734,668 based on the 1980 census, was '

iused to define the sector segments within a 50 mile radius '

of the plant. ;

(2) Total productions for milk, meat and vegetation were based on
:

1973 annual data for Nebraska as recomended by the NRC for use

in GASPAR. I

|

C. Potential Semiannual Doses to Individuals from Liquid Releases '

Totalbody,skinandorafnmremforliquidreleaseswerecalculated
j for all significant liquid pathways using the antiual configuration
;

; of the LADTAP program. Dose conversion factors used by LADTAP for

ingestion and shoreline deposition are shown in Table VIII-0-1.,

Results are shown in Tables Vill-0-2 through VIII-D-9.
*

The inputs to LA0 TAP for the semiannual period from January 1, 1988

through June 30, 1988 were as follows:

(1) Ai1 liquid effluents were as described in Section 111, except
! for the entrained gases (Xe-133 and Xe-135).

; (2) A plant cischarge rete of 802 cubic feet per second (CFS) or
'

8.02E+02 was used.

I (3) Dilution factors (irnerse of the mixing ratios) were computed

3 based on Regulatory Guide 1.113 (equation 7 in Section 2.a.1 cf

Appendix A) for a onn-dimensional transport model.

j (4) A drinkinD water transport time of 6.6 hours to the Omaha intake
1

and /.0 hcurs to the Cout.cil Bluffs intake for the ALARA doses in.

i

f
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Table VIII 0-2 through VI!!-D-5 was used. For Tables VIII-D-6

through VIII-D-9, a transport time of 0.0 was used from the plant

to the discharae site _s

(5) A shore 'dth factor of 0.2 was used.

(6) All consumption rates, using rates, ar.d transport times from

receptor to individual were as defined by Regulatory Guide

1.109 in LADTAP.

I

The discharge site in Tables VIII-0-6 through VIII-0-9 chosen

to present a most conservative estimate of 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.

h 0. Potential Semiannual Doses to Population from Liquid Releases

The LADTAP program in its annual configuration was also used to

calculate the total body and organ doses for the population of

734,668 within a 50 mil' radius of the plant. Results are shown

in Tables VI!!-E-1 through VIII-E-6. Ti.e same input was used as in

the individual cases with the addition of the following:

(1) Dilution factors and transport times for the pathways of

sportfish, comercial fish, recreation and biota were

calculated based on a distance of two miles downstream as

approximately the distance to thi nearest recreational facility

DeSoto Bend National Wildlife Refuge.

(2) The total fish harvest for both sport and commercial purposes

g was calculated using an average commercial fish catch for

Nebraska.
VIII-5
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O Direct Radiation Ooses to Individuals and PopulationE.
.

Direct radiation doses, attributed to the gamma radiation emitted

from the containment structure, were not observed above local back-

ground at any TLD sample locations for this semiannual period
.
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Table VIII-A-4

FORT CALHoON i RetEPloRS IN ALL SECioRS 08-in-85
SPECIAL LOCATIoM e 4 vtG

AT 3.54 MIL t 5 ht

BETA AIR tooSt = 2.3st-oJ ute.LRaos
CauMA AIR DOSE e 9.s3t-04 blitRAos
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- - _ . .
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FORT CALHOUN 9 RECEPTORS IN ALL SECTORS 08-88-88
SPECIAL .0 CATION # ll SEEF

AT 2.06 MILES M
.

k

BETA AIR DOSE = 9.75E-04 MILLRADS
CAMMA AIR DOSE o 3.95E-04 MILLRADS

PATHwAv T.SODY GI-T9ACT BOPE LIVER KIDNE.Y THvROID LUNG SKIN
________-._-_______-._____-____,---__ _---.---__-__--..._-____-_.______-__-._-___ - -__-____--.
PLUME I 2.37E-04 I 2.37E-04 | 2.37E-04 | 2.37E-04 1 2.37E-04 | 2.47E-04 | 6.2tE-04 |__-__.___.___--_____,--_--_-___,____-_____,6 2.37E-04

- - _ _ _ - - _ - . . . - - _ _ _ - _ - _ , _ _ _ - _ _ _ _ _ _ , _ . - _ _ _ - _ _ _ _ _ _ _ _ - - _ _ _ .
MEA 7 | 1 I | | | | ~ 1 1

ADutt i 8.86E-07 I 8.37E-07 | 7.82E-08 1 9.12E-07 f.8.89E-07 |-8.34E-06 | 8.36E-07 | 8.29E-07 |
____-- . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ - _ _ _ _ . . _ _ - - - _ _ _ _ _ . - _ - _ _ _ _ - _ _ . _ _ _ _ - _ _ - _ _ . - _ _ _ _ _ _ - _ _ , _ _ - - _ _ _ _ - . _ _ _ _ _ _ _ - _ . .

TEEN I 5.24E-07 | 4.99E-07 | 6.18E-08 | 5.62E-07 | 5.43E-07 1 5.93E-06 | 5.01E-07 | 4.95E-07 |
__--_

. . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ - - - - _ - . _ _ _ _ _ _ _ _ - - . _ _ _ _ . - _ _ . - _ _ _ - _ _ _ - _ . . - _ _ _ - _ _ _ . _ _ _ _ _ _ _ _ _ _ .
CHILD | 6.25E-07 | 6.03E-07 | 3.08E-07 1 6.87E-07 1 6.59E-07 | 8.81E-06'l'6.05E-07 | 5.97E-07 | ,

- _ _ _ _ _ - . . _ _ _ _ _ _ _ _ _ _ . . . . _ _ _ _ _ _ . _ _ _ _ _ _ - _ _ - . _ _ _ _ _ _ _ _ _ _ . - - _ _ _ . - _ _ _ . _ _ _ _ _ - - - _ _ . . _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ . .
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; Table VIII-A-28

;

a

$

i
<

FORT CAtHOUN 1 R E t t P i8)R S I t4 ALL 59 t Jp5 00-tI ed
*

t SPfCIAL LOCATIOte a I? HES
j AI 3.98 MILES wNW

t
4

UETA AIN DOSE t.89E-03 MittHADS=

GAMMA AIN DU'hE 8.0tE-04 wittHA05a,

4

P A f tM A Y 1.000v tJ-TRACT B084 t tIVER MIDNEY THvROID LUNG SMIN
_ _ _ _ _ . _ _ _ . - - _ _ . _ _ _ - - . _ _ . _ _ _ _ _ - - . . . _ _ - . . _ _ . - _ - _ - - _ - - - . _ . . . _ _ _ _ - _ _ . _ - _ _ _ _ _ - - . . . - _ _ - _ _ . . _ - _ _ _ _ _ _ . ~ .cou=E I 4.84E-04 | 4.e4E-04 1 4.84E 04 1 4.84E-04 I 4.R4E-04 1 4.84E-04 | 5.02E-04 1 3.24E-031 ________ ___-_-____.-_________.--____- --.__________._..-______.__ ._____..__________._________-.|! caouNo I i.tSE-on I i.isE-os I s.ist-o6 | 1.tsc-ou | t.tSE-06 | 1.85E-06 ) 3.15E-06 | t.35E-OhJ ..._________. __... ____ ___.__..__...________.. __ ..__ ,|_____ --_..-________.._..______...... .

1 InnAt I I i | | | 1 I Ii Aouti | 6.3tE-06 I 6.3it-os 1 4.29t-or i 6.6 E-ou | o.96E-os I 9. lit-usq _________._________.. __-______ ________ ..___---.___._____-___.._________.1 6.84E-ud i 6.82E-oo I
._...____- ._____ --__.

T e E t. I 6.4tE-06 I 6.45E-06 | 5.6br-07 | 6.85E-06 i F.32E-06 | 1.39t-04 | 6.19E-os I b.1bE-Oh...________._______.__.. ___-__ ..-_-___.___...._______.... .____...__ ..___..|
1 _________.__________

- ct<I t o i 5.73E-06 1 5.voE-06 1 7.scE or i 6.93E-06 I 6.54E-06 I t.40E-04 1 5.47E-oG | 3.44E-06
___ -__-_.___-----._e--_____--_.--_-----__.___. ..--..-_.__-____.--____._...II

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

Irar Auf I 3.33t-06 1 3.i9E-os 1 5. toe-or 1 3.irc-os 1 3.85E-06 | 1.33E-04 | 3.tSE-06 1 3.tJE-06...._____.._-- __.....__ ______. _______ __.__________._..______...-_______..|
| _-_-_____. -_____ . .
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Table VIII-A-31
<

.

FORT Ca t tKMJN t REttPTORS IN All SEETORS 08-tt-wh
SPcCIAL LOCATION a 35 RES.VE G

A; .43 ultES Nd

BETA etR DOSE = 1.70E-03 utttRAos
i GAMJA AIR OOSE a 6.98E-04 MILLRADS

PATHWAV T.BOOy GI-THACT DONE ElvtR r. I b.4E V THvROID Lung Skin
______.__.___ ___.......______....___. _ .....______.. .________.._________... _______..________.,

4

Pt rwE I 4.t92-e. I 4.19E-04 1 4.i9E-04 1 4.19E-04 1 4.19E-04 1 4.19E-04 | 4.36E-04 1 1.09E-03 |
t _____.___.______._ _.______.-__._-________.-_-_. ____ ___..........___.-_-_...._______.__.____---.

GROUND | 1.39E-06 | 1.39E-06 I t.39E-J6 ! 3.39E-06 | 1.t9E-06 1 t.39E-06 I t.39F-06 | 1.63E-06 1] _________.__________ __. __.___._________..__._______.. _'_______.______._-..__________ __________.
vEcEi l i I I i | | | 1

ADULT | S.15E-05 I l.03E-05 | 3.3bE-06 | 1.tbE-05 | 1.t2E-05 1 3.40L-04 1 1.0IE-05 | 1.03E-05 12

; _ _______.__________.__________...._______.-_..__.___.______.___._________ ..___._____.__ _______..

TEEu i v.29E-oS I i.t:E-05 1 4.aut-06 I i.36E-05 I i.2eE-OS I a.20E-04 I t.tFE-05 | 1.15E l
________. __________.__.-______ ___. .____.___.______.._________.___. ___..... ______._______-05___.

EHILD l I.966-05 | 1.79E-05 1 8.30E-06 | 2.82C-05 | 1.96E-05 I s.85E-04 | 8.8tE-05 l I.77E-05 1
4 .,____ __..___. ____ __--_-___...-______...____ ........________ __ ...____.______.___. _________.

snHat ! I I I i i i i i
Aouti I 5.72E-06 1 5.77E-06 1 3.80E-01 1 5.99L-06 1 6.29E-Ud i H.14E-05 1 5.56E-06 8 5.54E-08 !

_._ __ __....______-....__.___.... ______ .. ..__. ...._......_..._____.___.____ ..___.__________.
TEEN l 5.soE-06 1 5.e4E-06 1 5.oiE-07 1 6.20E 06 1 6.6tE-06 [ t.05E-04 | 5.61E-06 1 5.58E-06 1

_________.__________.. ________.___.._____ ____ __ .. ..______ __________.._________.______.___.

EHato I s. net-on i s.oit-ob i 6.34t-o/ I 5.54t-od i 5.90E-Ob i 1.J
_________.________......______ ._________...... .___....... __..._.__'_'E-04 | 4.9bt-Ob i 4.9Jt-Ob i

_____.._______ ..__...___ -.
in,Aur i 3.uiE 8 2.e9E-06 1 4.56t-o? | 3.40t-on 1 3:4st-06 | 1. int-04 | 2.86E-06 1 2.e4E-os I

____..._.._. .___-06__.... .. __.......______ _____..._ . ~ _____._____.___..___....._.. .__ _____.

.
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Table VIII-A-33

TORT CALHouN I HEttPIORS IN ALL StCTORS 08-13-88

| SPLLIAL LOCATION * I RES.vEG
l AT 2.02 MILf5 r4HW
l
i

1.9tE-03 MILtRAOS
!

BETA AIR DOSE =
GAMMA AIR 00$E = 8.05E-04 MILLRADS

pathway T.bOOV GI-TRACT 80HL LIVER MIDNEW THvROID LUNG SnIN
- -------.----------.--.---.---.------ ---.----------.----------.----------.---------....------- .
PteME | 4. soc-04 i A.e6E-04 | 4.86E-04 | 4.86E-04 | 4.06E-04 | 4.86E-04 | 5.04E-04 | 1.25E-03 1
... -----.....------.- ---- - -.----------.----------.--- ------.----------.----------.--------- .

| GR0un0 | 3.ItE-06 | 3.ItE-06 | 3.11E-06 | 3.IIE-06 1 3.ItE-06 | 3.IIE-06 1 3.IIE-06 | 3.64E-06 |
t ....-----.----------.----------.----------.----------...--------.----------.----------.--------. .

vEctv | | 1 | | | | | |
Acutt I t.45E-Os I i.isE-05 | 7.50t-06 | 1.47E-05 | 1.aut-05 I 3.02E-04 | 1.tSE-05 | 1.82E-05 |

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

T.E n | 1. G i E - 35 | 1.34E-05 I 9.7eE-06 | 8.76E-05 | 1.58E-05 1 2.55E-04 | 1.33E-05 | 1.28E-05 I
.....----.----------.--....----.----------.----------...--.-----... -------.---------.....------ .

cn LO | 2.40E-05 1 2.02E-05 | 1.aSt Os i 2.riE-05 | 2.4tE-05 | 3.95E-04 | 2.ObL-05 | 1.98L-05 1
---------...------- ....----- -.------.--- ----- ----.----------.----------.------ ---.--------. .
INHAL | I | | | | | | |

A DUL T | 6.39E-06 | 6.45E-06 | 4.33E-07 | 6.7tE-06 | 7.04E-06 | 9.25E-05 | 6.22E-06 | 6.20E-06 |
---------.----_----_....-------.----------.----------.----------.--------_-.----------.-_-_----- .

TEEN | 6.49E-06 | 6.53E-06 | 5.7tE-07 | 6.94E-06 | 7.4tE-06 | 1.20E-04 | 6.27E-06 | 6.24E-06 |
---------.----_---- .- ------ -.----------.---------..--.-------.----_-----.--------- .--------- .

CHILD | 5.80E-06 | 5.6FE-06 | 7.22E-07 | 6.2tE-06 I 6.62E-06 | t 480-04 | 5.54E-06 | 5.5tE 06 |
--.------.----------.--.------... - ...- ..--------..----------.. .-------...-------..--.-----. .

INFANT | 3.37E-06 1 3.23E-06 | 5.20E-OF | 3.82E-06 | 3.90E-06 | t.34E-01 | 3.19E-06 3 3.17E-06 |
-_-_-_---.--_----_--...._------.----------.----- - --.-------.--...--------.--------. .--_------ ,
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i
!

4
1

i fokT CAtHOUN I NE4(PIONS IN ALL 58400k5 oH Il HH
i SPE CI AL LOEAllota a 2 HEEF

AT 4.55 MItF5 hNW

:
DETA AIR [lO S E a 3.68[ 04 MIL 1HADS

GAuma AIN Dost = 1.42E-04 MILLNADS

{ PAIHWAV I . flOOV GI-IRACI DOtet tlVER h l!#NE W IHYROlO LUNG Sh l ta
y ______.__.__________.__ ._____..______.___.________. ._________.... ...___....__. .___..________.. ,
i PLUME | 8.46E-oS | H.46E-05 | 8.46E-OS | 8.46E-05 | H.40E-oS | 8.46E-05 | 8.82E-05 | 2.25E-04 |
| _________._________... _______._____ .__..___-__.___..________.. _______..._________...__________.

MEAT | | | | | . | | | |
Aoutt i 3.46E-or i 3. 4E-or 1 5.0:E-08 l'3.63E-or | 3.47[-or i 5.siE-06 1 3.84E-oF | 3.09E-07 |

_________.__________._________.. _____. ....._______.. __. _____.__________.______.___.________...
| TEEN | 2.03E-or 1 i.87[-07 | 3.96E-oa i 2.7e[-07 1 2_ soc t i I 3.66E-0G | 1.H9E-oF | 1.84E-o? |
! .________.__________.__ ______-.____...___._____..........___...._________..._______...__._____._,
| [Hi t o I 7.40E_oi | 2.25E-07 | 6.92E-OH | 2.80E-01 I 2.b2E-0 I 5.4HE-oh | 2.78E-01 | 2. 2 3E - 0 7 |

.. ______._________..________ ..____ _____ __________.._______......____.__.._ ______ ,__________._
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Table VIII-D-1
. _ _ _

FI. E A t Stoute 5f MI AtorenAt f4EtiASES fOR J A re 9 9ftli IO Jute 19HM HH - 1 I - Tut $2 r I $
| ~

Of5EttARGE 8.''2E*02 EFS SOURCE IE prJ asut * If t II 4 : 9.uOf*nu

50 uitl' 8'ul'Ut A T I Ote = F . 3',E * 05 r s AC T IOes --- AOutt20.66
118 84 AGE H au .14
E t el L 18 :0.2u

5 Hi 5ttw A f f H Sitt

_ . _

#* * * A()ut I DO5f f A t 3 064 . * * *

IftC.( StI pra (6.t'.! FAEIQNS 53 ION [ t I til
( MWi tJFl** I tillAME) { Lilf E FA t t fid l F ( l*( f . fA * * 2,8

tau [t IDE ( t R I E F .5 v 54 t)Or4 E ElvfR IOtAL DuDV 13 ei640 l O P lutaf V t uf er. GI-t l I Sk i tt IUtAt |H,0 f ut tura

385R 6 -J 9.33E-04 3.09E-04 0.Out * po 8. tile Ob p. uut e uu O.Out * ou o. nut e tsu 4.94E -us 6.50E. 8 3 5.60t - 8 3 t.put*00

395R 90 3.26E-04 F.6tE-03 0.00E*00 v . 8t>E -0 3 0.out * HO u .Out e ou 0. put = 00 8.02E-04 0.00E*00 0.UUE*00 1.00E*00
2FC0 SF 3.4EE-05 0.00E*00 8.75E-07 2.9tE-07 0.UuteuO 0.00E*00 0.006*00 4.44E-06 8.Out-09 9. a pE - t o I .UOE * 00
42nao 9(I t.3tE-04 0.00E + 00 4. 3 t E -H6 8. 20E -O F n.npF * esp 9. F FE -Ot O.Opf e pu 9.99E-06 2. 20E-09 1.9ur-09 1.unf*uo

43fC 94 I . t>4 E * 04 f.26E-07 I . H4>E - U F 5.00E-08 0.00e*elu 2,34E 00 t . *.st s - HH 6.ONE-06 0.00E*no 0.041*00 t.Ouf*00

538 131 5.f>6E-02 4.86E-06 5 . 9 e' E uh 3.4t[ 0b t . 9*.T 88 8 8.02t US U.put*U0 t.5FE-06 3.40E-09 2. Hut 09 8 . stuf. e 00.

531 433 8.06E-03 8.4 H-06 2. 4 fs t u6 F.5FE-07 4.FFE-04 4 . 831 - 04* 0.fnl*Uu 2.IHE-06 4.500-U9 3.Fut-09 a.uot*00
56nA I40 2.24E-04 2.0 3E - 05 2.55E 03 1.34E-Gb u.out*un u.a.HE-09 f.de.s OH 4.sHE-05 2.40E-09 2. 801 09 8.Dut=00

I.'et-05 2.tuE-06 4.90E 09 4.2ut 09 8.uut*oo55E5 837 5.52E-02 F.96[-05 3.09E-04 7.tSE-05 0.000 00 3.FtE-OS l

55t i 834 0.90E-02 6.22E-05 3.4eE 04 1.2*E-04 0.ssut*HO 4. Hut-05 8 *.* e t O*e 2.5')E-06 .40E-OR I . 2 tit - uH t.Out*00

2FEu 58 5.FIE-03 0.00E*00 F.4bE-OF t .6 FE -06 0.out * UU 0.00 * 00 p .out * uu t .S t E-05 8. 20E-u9 F.out U9 1.00E*00
25ure 54 8.57604 0.00E*00 4.5FE-06 8.FJE-07 0.outenu e.3hE-04. 0,4:utenu I.40E-05 6. HOE-09 5.80t 09 I.00E+00
2 FE 0 40 3.73E-03 0.00E*UO 2. t *,E - 06 4. 7 2E -06 U . flut * uu D . UOf * Dit 0.Dist * Hu 4.02E-05 2.00E-us 3. Fot -08 t.uut*oD

5FL A I40 t.84E-03 2.50E-09 I . 2s.E - 09 3. 34E - 10 0.006 * 00 0.00f *nu 0.uut *ou 9. 25E-05 0.FUE-08 9.50E-08 8.Out*00
5850 124 3.82E-05 2.8tE 06 5.30t no 1.110 06 6. 79E 09 0. uoE * uu 2. t ter - nb F.95E-05 3.50E-08 8 .10 t~ us I.Out*00

55:3 125 5.33E-02 2.21E-06 2.40E-08 4.4HE-OF t.9Ht-09 U.UUE*tt0 2.'938-ud t.9FE-05 3.50E-09 3. tut-09 1.00E*00.

4 FAG I l 0'A t.01E-04 a.bOE-OF l.4sE-07 8.80E-00 0.00E*00 2.9et-uF 0.00l*U0 6.04E-05 2.10E-08 a . 801. -08 t.00E*00
fu 3 t,6FE*02 0.00E*00 s.34E-OF t.34E-07 8.3.E 07 I .34f OF t.341-07 I.34E-07 0.00E*00 0.00t*00 8.UOL*00
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Table VIII-D-2
|

...

* * * AS LOW A5 NEASONAOLV ACHIEVAULE * * *

A DU L T D0 5E 5

OOSE (WHEM PER .5vR INTAME)
PATHaAV SMIN DONE LITER TOTAL 90DV THVROIO MIDHEY LUNG GI-LLIFISH 4.52E-02 F.U'3t-02 5.030-02 1.UBE-03 2.38E-02 0.00f-03 1.50E-03ORINRING 2.82E-04 1.04E-uJ 9.72E-04 8.F5E-03 8.45E-04 1.18E-03 7.9eE-045ttORELINE 6.2tE-05 5.34E-05 5.34E-US 5.34E-05 5.34E-05 5.34E-05 5.34E-05 5.34E-05SmIWJING 0.00E*00 4.65E-OF 4.65E-OF 4.65E-OF 4.05E-07 4.65E-07 4.65E-OF 4.65E-OFecATING 0.00E*00 2.33E-07 2.33E-07 2.33E-07 2.33E-07 2.33E-OF 2.33E-OF 2.33E-OFTOTAL 6.2tE-05 4.55E-02 F.20E-02 5.83E-02 3.69E-03 2.4FE-02 9.24E-03 2.35E-03

USAGE ( * G / v R . t'R / v R ) DI L UT IOra Tier (HR) SitCREw!DTH FACTOR =0.2
f!5H 28.0 F.3 24.00
CHINMING F30.0 30.8 88.60
5t+CH E L I N E 12.0 F.3 0.00
SwirJING 12.0 F.3 0.00
GOAithG 12.0 F.3 0.00

e e * ISOTOPE LONINIDUTION * * *

PAftewAV 5AsN DONE LivtR TOTAL 00CV TetvROID MIDNEY LUNG GI-LLI

F I SH C5 137 F6% C5 13F bH% C5 937 62% I 138 94% C5 83F 68% C5 IJF 68% C5 IJF 62%C5 334 21% C5 a34 3s% C5 134 36% H 3 4% C5 134 30% C5 134 30% C5 IJ4 2L%
H 3 1% CO 58 1%

MN 54 1%
CO 60 2%
H 3 5%

t.ulhmING SR 89 3% C5 IJF 19% SR 90 2% I 131 57% C5 137 8% C5 127 1% 50 125 4%SR 90 29% C5 134 8% C5 137 13% H 3 42% C5 134 3% 58 125 34% H 3 92%C5 137 51% H 3 78% C5 134 7% H 3 87% H 3 62%
C5 334 83% H 3 76%
58 825 1%

5ttORELINE C5 137 62% C5 037 62%
C5 134 I4% C5 334 14%
CO 6C 8% CO 60 8%
58 125 13% 58 825 13%

Sw!M M f I 138 b%
C5 13F 27%
C5 934 2F%
CO 58 5%
CO 60 8%
LA 340 31
50 125 20%
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! Table VIII-D-3

AS Low AS REASONAULY ACHIEVAHL[* * * * * *

T E E N A GER D05E 5

O( 5 (MREM PER .5vR INTAME)
PATHmAV SMIN BONE LIVER TOTAL 000V THvROID KIONEY Lut4G GI-LLIFISH 4.58E-02 7.12E-02 2.77E-02 S.65E-03 E.82E-02 9.26E-03 1.03E-03ORINMING 2.65E-04 6.82E-04 5.17E-04 8.23E-03 5.90E-04 7.3tE-04 4.49E-045HONELINE 3.4FE-04 2.98E-04 2.98E-04 2.98E-04 2.98E-04 2.98E-04 2.98E-04 2.98E-04Salew!NG O.00E*00 2.60E-06 2.60E 06 2.60E-06 2.00E-06 2.60E-06 2.60E-06 2.60E-06eoartNG O.00E+00 3.30E-06 8.30E-06 8.20E-06 1.30E-06 8.3CE-06 1.30E-06 8.30E-06TOTAL 3.47E-04 4.64E-02 7.22E-02 2.65E-02 3.88E-03 3.9tE-02 1.03E-02 f.78E-03

USAGE (MG/vn.HR/VR) DILUTION TIME (HR) SHOREwlDTH FACTOR =0.2FISH 86.0 7.3 24.00
DRIMMING 590.0 30.8 18.60
SHONELINE 67.0 7.3 0.00
Satuw!NG 67.0 7.3 0.00
BOATING 67.0 7.3 0.00

e , * ISOTOPE CONTRIBUTION * * *

PATHWAV Sh!N BONE LIVER TOTAL 00CV THVROID KIONEY LUNG CI-LLI
F I 5*4 C5 837 78% C5 137 68% C5 837 $1% I 139 96% C5 437 68% C5 137 69% C5 937 63%C5 134 20% C5 134 31% C5 134 38% H 3 2% C5 134 30% C5 134 29% C5 134 25%

CO SS t%
MN 54 1%
CO 60 1%
H 3 4%

cathuING SR 89 3% C5 337 26% SR 90 3% I t34 66% C5 137 8% C5 137 3% SB 125 5%SR 90 29% C5 834 82% C5 137 18% H 3 33% C5 134 3% C5 134 1% H 3 98%C5 837 54% H 3 605 C5 134 7% H 3 87% $8 125 39%CS 834 33% H 3 7b% H 3 56%58 125 1%

SHORELINE C5 137 62% C5 137 62%
C5 134 14% C5 134 14%
CO 60 8% CO 60 8%
50 825 13% 58 825 13%

Satu u f I 133 6%
C5 137 27%
C5 134 27% '

CO 58 5%
CO 60 8%
iA 840 3%
55 125 20%
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Table VIII-D-6
.

* * * SELECTED LOCATIOre * * *

( LOCATION 15 SITE DISCHG.
l

A DU L T D0 5E 5

DO5E (MMEM PER .5WR INTAME)
PAIHeaY SMIN BONE LIVER TOTAL BCJV THvROID MIDNEY LutoG - GI-LLIFISH 3.30E-01 5.18E-On 3.6FE-Ot 8.38E-02 1.74E-01 5.84E-02 1.09E-02DWINmING 8.70E-03 3.19E-02 2.99E-02 5.48E-02 2.60E-02 3.65E-02 2.46E-02SHORELINE 4.53E-04 3.90E-04 3.90E-04 3.90E-04 3.90E-04 3.90E-04 3.90E-04 3.90E-04Satuw!NG 0.00E*00 3.40E-06 3.40E-06 3.40E-06 3.40E-06 3.40E-06 3.40E-06 3.40E-06ecaTING 0.00E*00 1.70E-06 1.70E-06 1. FOE-06 I.70E-06 1.70E-06 5.70E-06 1.70E-0610 fat 4.53E-04 3.39E-OI 5.50E-Og 3.97C-05 6.89E-02 2.00E-Of 9.53E-02 3.59E-02|

usage ( M G/ w R . t*R / v R ) DILUTION TIML(HR) SHOREw!DTH FACTOR-0.2FISH 28.0 B.O 24.00
DeINelkG 730.0 3.0 12.00
SHORELINE 32.0 3.0 0.00
Satuw!NG 12.0 3.0 0.00

i COATING 12.0 3.0 0.00

* * * ISOTOPE CONTRIBUTION * * *

CATHeaf SmIN BCNE LIVEN TOIAL BOCV THyNOID KIDuEV LUhG GI-LLI
FISH C5 137 78% C5 137 68% CS 337 62% ! 138 94% C5 I3F 68% CS 13F 68% CS 137 62%CS 834 21% CS 834 33% CS 334 36% H 3 4% CS 134 30% C5 134 30% CS 334 26%

H 3 1% CO 58 8%
MN 54 1%
CD 60 2%
H 3 5%

tsa l ue I NG SR 89 3% C5 837 191 SR 90 2% I 331 57% C5 437 8% C5 137 8% 58 125 4%SR 90 29% C5 534 8% C5 137 13% H 3 48% CS 134 3% 58 825 34% H 3 92%C5 137 58% H 3 Fl% C5 134 7% H 3 87% H 3 62%| C5 334 83% H 3 F6%
S8 325 5%

SHOWELINE C5 537 C2% C5 53F 62%
C5 834 14% C5 334 84%
CO 60 8% CO 60 8%
58 325 83% SS 825 83%

| SWIN M f I 331 6%
i C5 13F 27%

CS 134 2F%
1 CO 58 51
| CO 60 8%
; LA 140 3%
| 55 125 20%
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; Table VIII-E-2
FISH CON $UMPTION POPULATIUra DOS [Si * * * * * *

I MAN-REM

EOMMERCIAL HARVEST
*

| ----------------------------DOSE (mat 4-kEM)----------------------------

PAtHwAv AGE GPOUP USAGE BONE LIwER TOTAL BODY THvROID MIONEY LUNG' GI-LLIu
"

FISH ADe?tT 3.35E+06 3.87E-02 1.84E-02 1.30E-02 2.35E-04 6.88E-03 2.07E-03 3.85E-04
E FI5J4 TEENAGER 5.35E+05 2.49E-03 3.87E-03 8.5tE-03 4.24E-05 9.87E-04 5.04E-04 5.52E-05
j FI5H CHILD 3.23E+05 4.34E-03 4.79E-03 8.13E-04 6.05E-05 5.97E-04 5.57E-04 3.30E-05

FISH TOTAL 4.20E+06 8.85E-02 2.70E-02 1.53E-02 3.38E-04 7.7LE-03 3.13E-03 4.73E-04

DILUTION CATCH TIME (HR)-INCLUDES F OOD PROCESSING TIME OF 2.40E+02 HR FOPULATION=7.35E+05
1 7.30E+00 7.30E+04 2.4tE+02

AVERIGE INDIVIDUAL CONSUMPTION (uG/vR) ADULT =6.90E+00 TEEN =5.20E+00 CHILD 2.20E+00

ISOTOPE CONTRIBUTION * * ** * *

AGE GROUP BONE LIVER TOTAL 800Y THvROID KIDt3EY LONG GI-LLI

ADULT4

CS 337 78% CS 837 68% CS 337 63% I 134 98% CS 137 69% CS 137 68% CS 837 62%
CS 834 20% CS 834 38% CS 834 36% H 3 H% CS 334 30% CS 134 30% CS 134 26%4

' H 3 1% CO 58 1%
Mrs 54 8%
CO 60 2%

.H 3 5%

i
T E E NAGER

'

CS 337 78% CS 137 68% CS 137 61% I 138 93% CS 137 69% CS 337 69% CS 137 63%
CS 834 20% CS 834 31% CS 834 37% H 3 6% CS 834 30% CS 334 29% CS 834 25%

CO 58 8%
1 MN 54 8%
1

- CO 60 8%
H 3 4%

,

1

CHILD
CS 337 79% CS 337 70% CS 137 6t% I 138 94% CS 137 69%. CS 137 70% CS 137 6s
CS 534 89% CS 134 29% CS 834 37% H 3 5% CS 834 3D% CS 134 28% CS 834 23%

MN 54 4%,

CO 60 t%
H. 3 9%

!
NEPA DOSES,

i
NOTE--TOATL NEPA DOSE muST INCLUDE SPORT CATCH. DOSES BELOW ARE FOR COur3EkCI AL CATCH f)NLY

1 - - - - - - - - - - - - -- - - - - - - - - - - -- - - 00 5 E ( M a rs - R E u ) - - - - - - - - - - - - - --- - --- - - - - - - - -

| PATHwAV AGE GROUP USAGE SONE LIVER TOTAL DQDv THvkOID MID'sEV LUNG GI-LLI
FI5H ADULT 5.98E+04 t.23E-On s.92E-OS 1.36E-OS 2.46E-03 6.4CE-02 2.87E-02 4.03E-03
FISH TEENAGER 9.29E+03 2.6tE-02 4.05E-92 't.58E-02 4.44E-04 4.03E-02 5.27E-03 5.78E-04
FISH CHILD 5.6tE+03 4.54E-02 5.01E-02 8.5tE-03 6.34E-04 6.25E-03 5.83E-03 3.46E-04
FISH TOTAL 7.30E+04 f.94E-Os 2.83E-01 8.6tE-OS 3.53E-03 8.42E-02 3.28E-02. 4.95E-03

i VIII-54
,!

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



_ .

f
'

.

.

4

De
P J dd dW $d >

.J vM @~ N@
t @ @ @=

Q
@M. @M @M:

, o N
N. N, > ~ a =

> = .
== m e e.2 HZ .AZ @Za.t

. ~NN= 4
u

e
e == c o o o w 0
s .J s e e s 2 d d te Addd d d d ati ~ awwww > 2 =gN M=e@ M=c@e s =mMN 2 .J MW M@ NW
8

** 9. @a T. C.
W

Ot
.Ee = == g N - h@M he@M h e t.i n '

s ( MN ??' MMN MMN je
.=NN= g

w " =. = ===
1 0'0000e -> N He MMe 66M Se Ze e e a O UHZ WWMZ a lu e Z

i e DWWWw & *
4 d@@Ne Q w

i e c. h. a p w o ''

])
s @ >. .

I # e NN@N WWEN eMN $dd Md*. W
e z e et e- eMk

1 e a o e e ae s -.NN= g Q
J l i

.

> O O o, o. N a z
ii n we s = hwM hwM NwM

J
l' * a 2wwww d Z MM MM MM; e

o. g N. ==. Q..a
y == == ==.mMem< I

m e g . c ee ee HMw e =NMN o uvZ UWZ WWZe a a
8 3 u *w O-N== = N

4 =C000 O O==
2 e oa e e a w e = >dd Ad dWQ 2 twwww w o @M @w em== 4 >N=v- M C 2 @T @M @N*=

3 Z o. @. v. m. Z W >M & w Z= .

,'t i E MT=T N > == M =M =M=4 LaJ D wj C,
w M M Mg e e > Z = = =s Z Q Q=NN= w w LM*

w O Q 00000 @ w m
w e aa i e i > == Z == 1 == Z

g
o.,,,,,,

8 wwWw ,,, g' > E 1 JNM@N M M2 w 1 4 N. Q. 3. g a
@ *= 1

*=*eie . w > p' >m 4 i C= nth 3 o W W d ge Addd Addd i
i

a 3 1 * == N O NMNW' M=N@ M@MO
I q e > Q Q == N = N eg 2 s =NN= e

O I OOOO *= W J
4 = 8 Ee 6 s i == Q < Oh9m Chem ChvM> s wwwww e N * @MM @MM @MM4 4 )mN T et 2 - O = = = ** an as =a e

== c @ N o..,3 3 I
4 M >

w e . . a u. See See EMM la e =Nhh * N ewvZ euvZ euvZ Y
1 o e .J e

w4 i n
1 i

e NMNN 3
e coco e a

.] * 4 we a e e w ddd ddd ddd ;. I Z w tJ w w = * > @ea @No ehe 'i e ocesh o -. ~ N n=@ N .= $ I
'

* 4 SQ@@@ + .J4
e . . . . wi

4 @@MS e a h4M h4M h4Me e
o. a e

.M. n MM
n M.3 > = ss = .

d Ohhe M %
WQ000 4 .J E MH MM 4A e |] de ++e 2 w O WUZ WWZ WWZ. 4wwww O =
M m M in (. Z t=

1 ae Q 3 ,

=

4 D N. @* h. h* D a. O w 1

.' d =N* w > = Z-. a a o Msddd M p = M. .d
Ad Addd dddd d '

= M= w m si g =Q = c N$= N$ ==@*i I Z& O
i\ D (. . W @Chw@ @Ohv@ e rJ N g @O e@MMN G@MMN e @ M M. N, q g y w = ==

| V w @ 4
en e =

<

i 0 0 .J O 4EMee 2EMMe WWHe e# w p 4 0 .J + 4 > Aeuve HAUWe Meuu e r0 .J Z J et w 7 O43W== @ Q e
|1 QWZQ

N.
** *e

4
4 > W *= >

} @ =
, * O ei
4 2

.Z.o &
> W

1
4==== . o . . 8,

e 3s*** s e u = 4 Ozzzz s a a a skk
===== gw w w =
45$EW Q > d W E

s
4QJOO s 4 e 4 4 = W

a
4
4

-

$

---,---w_,,. ...,e.--,-- ,n, - - . - , - , . , . - --..--,-,--..-n.n.-,,.. .-.,---,w e ,.,ww,w..,,-en., = --,- ,-- ,---,--



--
x

,\

I

L %% %% %%L 43 5t 25- 9 9 9I

G
53 53 53) 2 7

T
'

2V 1
1

I 8 8 8L 5H 5H 5HI

C
- 2332 A
- I0000 F G n 9- L - - - - 4 I O I0%%% %%%% %s%% L - L -

t- LEEEE T U 1 42 3t 96 3I 59 LE- 8487 N L 36 35 26 - 5 -L E.- I278 E
- G . .

2

- 2273. M 3I I

G '- .T 753 1453 7 453 2 9- A 32 332 332- E 1 1 3 1 8- 2332 R 1 1 1

- G0000 T 2 58 558 558 G0 G0
3 9- 4

t - - - - 0 C5H CC5H CC5H N - N -- UEEEE R +
- L9703 O E UE OE- 3498 F 0 L7 L6- 0 Y 4 7
- 3494 R E %%% %%% %%% 3 9- H 2 N 837 837 837- = D 8 8 8- 2332 4 D I
- V0000 2 L M 1 9- E - - - - I 7 43 7 43 743 E -

Y0 Y0- 4 EEEE G H 33 33 33 NL NE
t E -- D2O59 N C 8 3 1 1- I

4. b.12. D 55 55 55

1 I O6 D6I
- M I 3 I 7
- 2353 U CCH LCH CCH 2 9.

M . M)
L

M C
E D2322 N 2
R I 0000 I 0 D D3 D9- O- - - - ( + I I 0%% %% %% O- O-

0Ii REEEE E O 63 54 99
t

A VH034 R 0 R 54 63 62 RE REM H8339 H 6 _ v0 Y6v
( I t4 H _ 7 H7t/ 4' 27 0 2 T 8 3 _ 1 3- E 0 2 3 3 5 9

i . 1 .

s. 1 3E S Y 3* N 1 1, % - O D2332 E E Y y
1

f\ I D O0000 0 E Df D9 6
I - B - - - - 0 T I I OO O0 5o H- EEEE .

t H B- B- -
II

- L881 t 3 t E IV - A7209 = L8 L6 I- T . E y A8 A7e - O2383 M D %%%% %%%% %%%% 02 O9.
I1 Tl - T I 2 O 231 6 3I 7 6 3635
Vb - T 0 D 3 7 I 7 l1a - 2322 8*

T - 0000 T E L t 9- R - - - - I 0 A 07 43 07 43 07 43 R - R -
U 0- EEEEE S 1 T 933 933 933- V7 676 N . 0 8 8 3 8 EE EE- I 91

- L ,

51 A 3 1
3 1 V7 V6R ; 455 R55 R55

_ I 2 I7- 241 4 T T
- 5CCi SCCH SCCH J 9

L . L .
tL *

- U
33J2 D

- 0000 A R 8 9- E - - - - E s%% %%% %%% 0 0- NEEEE f * V a8l 620 828 E -E -
- O8295 O I l F 23 6 21 5 0t 06

4t E 4f E- B0675 * L- . E 5s 87- 88 53 3 )
- 743 7 43 743 .

- .

R * 33 33 ~ 3
I 9

8

) 3 3 8 57667 3 / 3

f00D0 r L N 55 55 55 S E 0u+*** N ( O CCH CCH CCH G* O G*
ED S E0AEEEE O I

S2719 N T AL D A E
I

U9 1 58 T 0 U S5 S0 _
_

. . U l B E U0 M U2 -2342 L i I n %%%% %%%%% %%%% U
I P R o 391 3 391 38 2 I 24994 - TD M T S 251 251 51 - I

3
'J NP O - R!

U N C 907 4 907 45 9074 - UA U
- PL T PO O 8933 59332 8933H R C E 8 1 1 1 L OT E OG E 4 P A RO R R

8 3 .

G 0 L O RR55 ER558 RR55 0 H
7 GT E G -ETADL + A T SSCC SSCC5 SSCC

_
GLNLA E U O 7 Et P ELAUEI t 0 D S Gu S GADEHo 7 ! I E Aw O AT _ATCT . V V U R O

_F.
I I C D ID * T v

N 4 d H/; O I P
t _

. GGGG t
_I U R uvNt NN T E C u G

4

% E _AI I II A G * R G U vt v*,
\

mmKmme U R L N - wm nR
L A G T A D C Ai A _HNNt e

?

T I I it P E E U - HtL a e( I P TEAeRRu 0 b G L E H
- T t TPDDDO r A * A A T - A n A AC - PO Pm _

_

_

_
_
_



.

p {3 {'sU i ) v,

i

|
.

Table VIII-E-51

|

|

* * * ktCREATION POPULATION DOSES * * *

~'

DOSL ( MAf4 -Rl M )
1

Pathway ACE group USAGE SKIN TOTAL 800V THVPOIP
i 5HORELINE TOTAL POPUL 4.IOE*07 2.82E-Of s.82E-OI I.82E-04

LOCATION- DOnN STREAM

DItuf!ON=0.73E*01 TNANSIT TIME =0.67E*00 HM Swi=0.2
| * * * ISOTOPE CONTRIBUTION * * *|

AGE GROUP Sulh TOTAL 800V

LOULT
C5 537 62% C5 337 62%
C5 134 14% C5 134 34%
CD 60 8% CO 60 8%
58 125 83% is 825 33%

OO5E(MAN-RLM)

PATHwAV AGE GROUP USAGE SKIN TOTAL 800V THvROID
SwipMING TOTAL POPUL 4. TOE *07 0.OOE*oo 3.59E-03 8.59E-03

LOCATION- 00m4 STREAM

OltuTION*0.73f*01 TRaN5IT TIME *0.67E*00 HR

* * * ISOIOPE CONTRIBOTION * * *

AGE GR OUP 5m!N TOTAL SOOy

ADUL T
I 838 6%
C5 937 27%
C5 934 27%
CO 58 5%
CO 64 8%
LA 340 3s
58 125 20%

DO5E(MAN-REM)

PATH AV AGE GROUP USAGE 2 MIN TOTAL 80Dv THYROIDCOATING TOTAL POPUL 4.30E*07 0.' JOE *00 7.95E-04 7.95E-04

IOCAlloN- DO=N STREAM yj{{ 37
fli t e s T I ON :0. 71f * 01 TRANS*7 TIurso.67F*00 A

. _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Table VIII-E-6 - ~-

. * . 005e 20 s: ora . . .

==a05 nn .5va

ILu t 10se= 8.00E+00 inass53 i t a asE = 0.00E+ 00 te

IntEnnt , En1EnmAL TQtaL
w

FISH 3.06E+00 9.43E+00 2.48E+00
Isevf R T E9ma tt 2.25E-Os 2.85E+00 3.0FE*00ALGAE F.32E-OI 2.44E-03 F.35E-01asu5ae4T 7.33E+00 9.50E-Os 8.0eE+00maCC00se 2.9sE-Of F.32E-05 1.00E*00,

' HEmese 3.5sE*05 9.50E-Of 3.SSE+08DUCR 6.45E+00 9.42E+00' F.SSE*00
-* * * ISOTOPE CONTRIBUT10se * * * .

PafHuay 800v

FISH C5 93F F2R
C5 934 241
M 3 2%

t wyta TEssta t E C5 83F 87%
C5 e34 SE
CO 56 In .

aus 54 451
CO 60 2s
L4 540 I5E
H 3 10%

ALGAE C5 83F 26s
C5 834 et
esse 54 11

.

LA 940 24%
$8 525 32s
H 3 35

sausamai 54 90 ISE
C5 33F Set
C5 134 24%

GACC00ss sa 90 82%
C5 837 531
C5 834 2es

- asse 54 6%
H 3 2%

e4 C088 C5 337 68% .

CS B34 38%
VIII-58

DUCm 5 84 90 561
C5 937 595
C5 834 22%
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Omaha Public Power District
1623 Harney' Omaha, Nebraska 68102 224 /

402/536 4000

August 30, 1988
LIC 88-770

U. S. Nuclear Regulatory Commission
Atto: Document Control Desk
Hail Station P1-137
Washington, DC 20555

Reference: Docket No. 50-285

Gentlemen:

SUBJECT: Semi-Annual Report

In accordance with 10 CFR Section 50.36a and the Fort Ca'ioun Station Unit No.
1 Technical Specifications, Section 5.9.4a, please find enclosed one (1) copy
of a report that summarizes effluent releases and environmental operations for
the period of January 1, 1988 to June 30, 1988.

Sincerely,
,

/

K. J. Morris
Division Manager
Nuclear Operations

|
KJH/mc

Enclosure

c: LeBoeuf Lamb, Leiby & HacRae
1333 New Hampshire Ave., N.W.
Washington, DC 20036

R. D. Martin, NRC Regional Administrator
J. A. Calvo, NRC Project Director
P. D. Hilano, NRC Project Manager
P. H. Harrell, NRC Senior Resident Inspector

i i
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