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INTRODUCTION

This report is submitted in accordance with Sections 5.9.1.b and 5.9.4.a of
the Technical Specifications of Fort Calhoun Station Unit No. 1, Facility

Operating License DPR-40,

This document contains the Annual Report for Technical Specification Section
5.9.1.b for the period January 1, 1991 through December 31, 1991 and the Semi-
Annual Effluent Report for Technical Specification 5.9.4.a for the period July
1, 1991 through December 31, 1691. The Effluent Report is presented in the

format outiined in Regulatory Guide 1.21, Revision 1.

In addition, this report provides the results of quarterly dose calculations
performed in accordance with Technical Specification Sections 2.9.1(1)b and
2.9.1(2)b. Results are presented by quarter for the period July 1, 1991 thru
December 31, 1991.

rurther description 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.

”~
-

S

1. L. Patterson
Manager - Fort Calhoun Station






Quarterly Dose Calculation Results

July 1, 1991 thru December 31, 1991

With the implementation of the Fort Calhoun Station Radiological Effluent
Technical Specifications (RETS) on October 1, 1985, radiation doses in the
unrestricted area from liguid end 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 1 of 10 CFR Part 50 and implemented by the RETS are not exceeded. I[f
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
resultant doses do not exceed the annual 1imits during the remainder of the year

and & special report is submitted to the NRC.

This section presents the results of the guarterly dose calculations performed
since July 1, 1991, Details are shown in Tables on Pages 1-3 through 1-4 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 totals
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.

[-2



FROM RADIOACTIVE EFFLUENTS




1.

QUARTERLY CUMUL® .VE DOSE CONTRIBUTIONS FROM RADIOACTIVE EFFLUENTS**

FOURTH QUARTER, 1991

LIQUID EFFLUENTS:

Monitor/Hotel Tank:
Steam Generator:

Totals:
T.5. 2.9,1.A. Annual Objective:
Percent of TS Annual Objective:

This Quarter:
Year to Date:

11. GASEOUS EFFLUENTS:

A. Noble Gas Air Dose:
T.5. 2.9.1.B. Annual Objective:
Percent of TS Annual Objective:

This Quarter:
Year to Date:

B. 1-131, H-3, and Particulates

TOTAL BODY DOSE CRITICAL ORGAN DOSE

(mREM) {mREM)
3.68E-02 5.01E-02
1.29€-06 1.18E-06
3.68E-02 5.01E-02
3.00E+00 1.00E+01

1.23% 0.50%

18.03% 7.53%

TOTAL BODY GAMMA TOTAL BODY BETA

DOSE_(mREM) DOSE _(mREM)
2.97€-03 6.73E-03
1.00E+0] 2.00E+01
0.03% 0.03%

0.23% 0.30%

TOTAL 80DY DOSE  CRITICAL ORGAN DOSE

with Half-Lives > B Days (MREM) (Thyroid, mREM)

*Inhalation: 9.17€-07 1.42E-05

*Ground and Food: 1.89E-05 2.82E-03

Totals: 1.98E-05 2.83E-03

T.5. 2.9.1.B. Annual Objective: 1.50€+01 1.50E+01
Percent of TS Annual Objective:

This Quarter: 0.00% 0.02%

Year to Date: 0.00% 0.37%

*

Highest of Infant or Child Dose Factors,
** Strontium 89 and Strontium 90 dose contributions not included because results
were not available at the time of this report.

results are received from the vendor.

1-4

Values will be updated when
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ANNUAL OCCUPATIONAL RADIATION EXPOSURE 10CFR20 REPORT
. PERSONNEL WHOLE BODY EXPOSURE FOR CALENDAR YEAR 1991
P.0. Box 399

Ft. Calhoun, NE 68023-0399

A S S S R S ———— e ettt

PR S SR S S - ——————— e et il i

ANNUAL DOSE RANGES * NUMBER OF INDIVIDUALS
(REM) IN EACH RANGE
NO MEASURABLE EXPOSURE 766
MEASURABLE EXPOSURE < 0.100 162
0.10 - 0.25 52
0.25 - 0.50 42
0.50 - 0.75 13
0.75 - 1.00 10
1,00 - 2.00 5
2.00 - 3.00 0
3.00 - 4.00 0
4.00 - 5.00 0
5.00 - 6.00 0
6.00 - 7.00 0
"l’ 7.00 - 8.00 0
8.00 - 9.00 0
9.00 -10.00 0
10.00-11.00 0
11.00-12.00 0
12 + 0
TOTAL NUMBER CF INDIVIDUALS REPORTED: 1050

The above information is submitted for:

(1) - The total number of individuale for whom
personnel monitoring was reguirel under
10CFR 20.202(a) or gOCFR 34.33(a)
during the calendar year,

OR (2) - The total number of individuals for whom
personnel monitoring was provided during
the calendar year i.icluding (1) above,

* Individual values exactly equal to the values separating
exposure ranges are repnrted in the higher range.
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SECTION 111

RADIOACTIVE EFFLUENT RE_EASES - GASEOUS EFFLUENTS

Table 1A
Table 1B

Table 1C

Technical Specification 5.9.4.a

Gaseous Effluents - Summation of All Releases
Not Applicable

Gaseous Effluents - Summation of All Releases

July 1, 1991 - December 31, 1991



Radioactive Effluent Releases - Third and Fourth Quarters
GASEQUS EFFLUENIS

Radioactive gaseous releases for the reporting period totaled 3..0E+02 Curies of
inert gases. Over the third and fourth quarters of the reporting period, the
gross gaseous activity release rates were 3,49£+01 pCi/sec and 4.84E+00 uCi/Sec,

respectively.

Radioactive halogens and particulates with half-lives greater than eight days
released during the reporting period totaled 9.79E-05 Curies. Over the third and
fourth gquarters of the reporting period, the halogen release rates were 5.93E-06
uCi/sec and 1.30E-06 uCi/sec, respectively. The release rate for particulates
with halt lives greater than 8 days during the third and fourth quarters were

4.95€-06 pCi/sec and 1.51E-07 pCi/sec, respectively.
Total radiocactive tritium released during the reporting period totaled 2.89E-01

Curies. Gross alpha radioactivity released during the reporting period totaled

4.74E-0b Luries.,

1 -2
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SECTION IV
RADIOACTIVE EFFLUENT RELEASES -~ LIQUID EFFLUENTS

Technical Specification (5.9.4.a)

Table 2A Liquid Eff luents - Summation of A1l Releases

Table 2B Liquid Eff luents - Summation of A1l Releases

July 1, 1991 - December 31, 199]
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Radioactive Effluent Releases - Third and Fourth Quarters

LIQUID EFFLUENTS

During the reporting period, a total of 9.89E-01 Curies of radioactive liquid
materials less tritium, dissolved noble gases, and alpha were released to the
Missouri River at an average concentration of 3.00E-09 uCi/ml. This represents
3.0% of the 1imits specified in Appendix B to 10 CFR Part 20 (1.0E-07 uCi/ml) for
unrestricted areas. 1.055E402 Curies of tritium were discharged at an average
diluted concentration 3.07E-07 uCi/ml or 1.02E-02% of MPC (3.0E-03 uCi/ml).

Gross alpha radioactivity released during the reporting period totaled 1.15£-03

Curies.

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

liquid waste volume was 6.22E+407 liters.
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TABLE 2a

F“'LUE'-" WASTE DISPOSAL REPOET

LICUID EFFLUENTS-SUMMATION OF At{ RELEASES

SEMIANNUAL FOR JULY THRU DEC

. FISSIONBACTIVATION PRODUCTS
TOTAL RELEASE (NO
TRITIUM . GAS ALPHA) Cc1

AVG DILUTED

CONCENTRATYION uClI/my

PERCENT OF LIMITY
‘0 CFR 20, APP. B = ' . DE-O7 *

8 TRITIUm

TOTAL RELCASE C1
AVG DILUTED
CONCENTRAT [ ON UcCt /me

PERCENY OF LIMITY
10 CFR 20, APP. B = 3. 0E-02 *

C DISSOLVEDSENTRAINED GASES

TOTAL RELEASE CI
AVG DILUTED
CONCENTRATION UCI /Mo

PERCENT OF LIMIY
TECH SPEC = 2.0E-04 UCI/ML *

0. GROSS ALPHA RADIOACTIVITY
TOTAL RELEASE c:

E. VOLUME OF WASTE RELEASE
PRIOR TO DIL. LITERS

F. VOLUME OF DILUTION WATER

THIS PERIOD LITERS

99

3 QUARTER 4 QUARTER

9.47€-01 4. 17€-0:

"

.TTE-D®

[ ]
L

S.TT7E+00

~
N
-~
m
1
o
-

6.02E+C1 4 S3Ac+D

3.87E-07 2.47<-07

1.228-02 B.23-03

4 _BPE-02 3.12E-01
2.98E-1C 1 _TCE-0O

1.49E-04 8 49E-0Da

S.77E-04 5 _.7BE-04

3.16E+07 3.08E+07

1.64E+11 1 _BaE<+1
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TABLE 28

.LUENT AND WASTE DISPOSAL REPORT

LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

SEMIANNUAL FOR JULY THRU DEC

NUCLIDES IN CTURTES

STRONT I UM-BO
STRONY IUM-90
CARBON-12
IRON-55
TODINE-129
NICKEL -83
PHOSPHORUS-32
COBALT~S7
MOLVBDENUM-39
TECHNETIUM-OONM
CERIUM-141
TIN-117H
CHROMIuMm-51
I0DINE-13)
I0DINE-133
BaRIUNM- 140
RUTHENIUM- 103
CESIUM-137
ZIRCONIUM-O5
NIOBIUM-8S
CESIum-132
COBALT-58
MANGANESE-54
CESIum-138
IRON-5G
ZINC-65
COBALY-E0
LANTHANUM- 140
ANTIMONVY-122
CERIUM-144
ANTIMONY 125
SILVER-110M
RUTHENTIUN- 106
SELENIUM-T7S
ANTIMONY - 126
TOTAL FOR PERIDD

DISSOLVED GASES
ENTRAINED GASES

XENON-133
XENON-135
XENON-131M
XENON-133M

TOTAL FOR PERIODD

OTHER
ALPHA
TRITIUM
GROSS BETA/GAMMA
TOTAL FOR PERIOD

AVG. CONC.

ALPHA
TRITIUM

IN UCI/ML

C000CO0000CODODCO000COODOIDODOND

Noococoo

-0 86 ~

ALPHA B TRITIUM

4
1
o
1

3 QUARTER

CONT BATCH

.DOE+00 7.9BE-0€
.3SE-D5 S5.23€-05
.DOE+00 B8.55&E-0"
.00E+D0 2.BOE-0O2
.D0E+-0C O0.00E+00
.00E+00 O0.00E+00
.DOE+QO0 ©.0CCE+00
.00E+00 ©.0D0E+0OD
.O0E+00 ©.00E+00
.00E+00 O.00E+DO
-D0E+C0 O©.00E+00C
.OD0E+0C O.0DE+00
.D0E+QC0 0©O.00E+00
.00E+Q0 6.01E-DS
.00E+0C ©0.00E+0C
-0D0E+00 ©.00E+00
.00E+C0 0O.00E+0C
.COE+C0 2.8BE-02
.00E+D0 0.00E+00
-OD0E+D0 ' _SOE-03
.O0E+D0 1. 48E-D2
.0ODE+00 5.4BE-03
.D0E+Q0 1. 7SE-DS
-ODE+OC 7.57€E-05
-00E+00 0O.00E+00
.0DE+D0 ©.00DE+D0
.O0E+C0 9.40E-03
.00E+D2 O0.00E+0D0
.00E+CO O©.00E+00
.O0E+D0 0O.Q0E+0C
-ODE+D0 5.27E-03
.O0E+G0 S _42E-04
.COE+DD 0.00E+DO
.DCE+0OC O0.00E+00
.0D0E+0C O.0CE+OC
-35E-05 9.47¢-0
.52E-D3 4.69E-02
.68e-04 0.00E+00
.00E«00 OD.00E+00
LD0E+C0 O.0DE+00
.99€-03 4.69E-C2
.26E-D4 1 _S1E-04
L 18E-0) 6.01E+O"
.00E+00C 0.00E+00
.18E-01 6.01E+01
-19E~-11 5.03E-1)
.26E-09 2.73E-05

91
4 QUARTER
CONT BATCH

0.00E+00 O©O.00E+CD
0.00E+D0 0.00E«00
0.00E+00C O, 00E+0D
0.00E+00 O.0D0E+0C
0.0CE+00 0.00E«DC
C.00E+C0 0©.0DE+0D
0.00DE+00 ©.00E+0D
0.00E+00C (. 00E+0D
0.00E+00 1. 1Y1E-0D4
O.00E+0C0 9. 43E-0%
0.00E+Q00C C©.00E~+00
O0.00E+00 0O.00E+00
0.D0E+00 0©_0D0E+D0
O.00DE+00 2 26E-02
QC.DOE+Q0 1. 756-03
0.00E+00 2 74E-Ca
O.D0E-D0 ©.00E-+0C0
0.DOE+OC 3.94E-072
0.00E+00 0©O.CDE+Q0
O.00E+00 ©O.00€+00
C.00E+00 2.72€-03
O.00E+00 S.6BE-D3
D.00E+0D0 2, 33E-04
C.00E+00 O.0CE+OD
0.00E+OC O©.0O0E+00
0.00E+0C 0.00E+00
2.34E-05 1.4SE-03
O0.G0E+D0 2.54E-04
C.0DE+00 O.COE+00
0.00E+D0 O©.CDE<+00
0.00E+DD 2.63E-03
0.00E+00 1.63E-05
D.00E+00 0.COE+Q0
OU.COE+DC 0.00E+00
0.00E+GO O0.0DE+00
2.34E-05 4_17E-CG2
0.00E+C0D 3.09E-01
0O.00E+0D S.01E-04
O0.0CE+0O0 6.29E-02
0.00E+00 2.14£-023
C.O00E~00 3.12E-0
$.47E-04 2 _B7E-0S
1.S0E-D1 4 . S2E+D1
0.00E+00 0.00E+0D
1.50E-01 4 _S2E+0
9.V1E-12 1, 12E-11
3.00E-09 2.04E-05

Yttrium-90 activity is equal to Strontium-90
(Sr-90/Y-90 secular equilibrium) for the

third and fourth quarters. Yttrium-90 guarntities
are not shown on this table, but are included in
LADTAP Dose Calculations.

Strontium-89 and Strontium-90 dose contributions
for the fourth quarter were not available for this
report. These values will be updated when results
are received from the vendor.

Lower Limit of Detection {LLD) is reported
as "0.00E+00".

Note:
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RADIODACTIVE EFFLUENT RELEASES -« SOLID RADIOACTIVE
WASTE EFFLUENT AND WASTE DISPOSAL REPORT

July 1, 1991 thru December 31, 1991

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

A. SOLID WASTE SHIPH.D OFFSITE FOR BURIAL

1. Iype of Waste

a, Spent resins,
filter sludges,
evaporator
bottoms, etc.

Six-month Total (Type A)
b. Dry compressible,

contaminated
equipment, etc.

Six-month Total (Type B)
c. Irradiated compo-

nents and other
categories

Six-month Total (Type C)
d. Other

Six-month Total (Type D)

Month
Shipped

Jul,
Aug.
Sept.
Oct,
Nov.
Dec.

Jul,
Aug.
Sept.
Oct.
Nov.
Dec.

Jul,
Aug.
Sept.
Oct.
Nov.
Dec.

Jul,
Aug.
Sept.
Oct.
Nov,
Dec.

Number of  Volume Curie Est, Total
Shipments (Cu. Meter Content _% frror

0 0 0 N/A

0 0 0 N/A

0 0 0 N/A

0 0 0 N/A

0 0 0 N/A

1 3.40 11.566 20
e  olidies  LloB08

3 3.65 0.065 20

K .57 0.053 20

11 5.31 0.045 20

5 0.91 0.010 20

2 0.22 0.001 20

14 6.0% 0.069 20
i PRAS 0.243

0 0 0 N/A

0 0 0 N/A

0 0 0 N/A

0 0 0 N/A

0 0 0 N/A

0 0 0 N/A

Q Q Q N/A

0 0 0 N/A

0 0 0 N/A

0 0 0 N/A

0 0 0 N/A

0 0 0 N/A

0 0 0 N/A

IR SRS BN S
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RADJOACTIVE EFFLUENT RELEASES ~ SOLID RADIOACTIVE
WASTE EFFLUENT AND WASTE DISPOSAL REPORT
(Continued)

B. ESTIMATE OF MAJOR NUCLIDE COMPOSITION (By Type of Waste)

1. Percentage of Curies from Represented Isotopes

Isotope Percent Curies

a, Cs«137 53.4 6.180 A1l other nuclides
C-14 17.8 2.060 are <1% of waste
Cs=134 8.8 1.010
H'S 7.b 0-881
Fe~55 5.4 0.626
Co-60 3.4 0.389
Co-58 1.6 0.190

b, Cs«137 65.0 0.158 All other nuclides
Te-99 11.9 0.029 are <1% of waste
(Cs-134 6.8 0.017
Mo-99 6.2 0.015
Ag~110m 4.6 0.011
Co«60 2.0 0.005

. Be-7 1.3 0.003

Co-58 1.1 0.003

t. N/A N/A N/A

d. N/A N/A N/A

| C. SOLID WASTE (DISPOSITION)

Number of Shipments Iransportation Mode Destination
9 Closed Sole Use Vehicle Barnwell, South Carolina
35 (Closed Sole Use Vehicle Beatty, Nevada

0. IRRADIATED FUEL SHIPMENTS (DISPOSITION)
Number of Shipments Iransportation Mc: Destination
N/A N/A N/A

|
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RADIOACTIVE EFFLUENT RELEASES « SOLID RADIOACTIVE
WASTE EFFLUENT AND WASTE DISPOSAL REPORT
(Continued)

PCP and ODCM Revisions for the Perfod July 1, 1991 « December 31, 1991
In accordance with Technical Specification 5.9.4.a, the radioactive
effluent release report shall include any revisions to the Offsite Dose

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

No revisions were made to the ODCM,

One revision to the Process Control Program (PCP) was made on 1)/27/91.

This revision reflects the change in vendor for liquid radwaste

processing.
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V1.

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

Meteorology data per batch tables will have -99 values signifying
either invalid data or no data available.

Meteorological Data seoyety

Data recovery from th. =8 ¢« weaiher tower for the period July
thru December 199] was less .han the previous six months due to a
scheduled tower outage for sys'en upnrades. The regulztory recavery
guide was met with a cumulative recovery rate of 50 5% from the
tower and the remaining 49.5% provided by the National Weather
Service. The following table is a summary of the parameters and
their respective recovery rates for the period:

Actual Pagg;::::egrs/

2arameter Recovery Rale

wD.10 0.5378 2375/4416
wD45 0.0000 0 /4416
wol0 0.5385 2378/4416
WS110 0.5740 2535/4416
w545 0.5926 2617/4416
Ws10 0.5981] 264]/4416
Delta-T 100M 0.5976 2639/4416
T10M 0.60)7 2657/4416

Total Possible Hours: 35,328
Actual Tower Recovery: 17,842

Recovery Rate: 0.5050
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Meteorclogical Data Recovery (Continued)

Hourly meteorological data used to replace missing tower data for the
months of July 1991 thru December 1991 originated from the North Omaha
National Weather Service and NOAA Daily Synoptic Weather Maps. This raw
data was used in formulating synthetic hourly data in accordance with
monthly correction factors and & proceduralized Pasquill«Turner
transformation which utilizes solar angle, time of day, cloud cover, and
wind speed to determine the Pasquill Class.

The tabulations of the Weather Tower Data for July 1, 1991 thru December
31, 1991 look appropriate for the season as indicated. The Pasquill
Classes observed for the six month period are detailed below., The first
three months of the second half of 1991 (July-September) were:

Pasquill
Class A t C D 3 f G Total
% Obs. 7.0 11.7 9.1 31.3 24.3 14,7 1.9 = 100.0

and for October thru December were:

Pasquill
Class A B C D £ F G Tota)
% Obs. 0.5 5.2 7.6 47.9 15.2 18.5 5.1 = 100.0

The data, when corrected and/or supplemented by the synthetic data,
derived from NWS NOAA data brought the recovery rate up above that
required for maintaining adequate recovery as specified by the Nuclear
Regulatory Commission. Recovery of synthetic and actual data requires a
mirimy. recovery rate of 90 percent for the period.

On the basis of the data and its cross-checks, the weather data as amended
is completely valid for use in tabulating reactor vent releases.
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RELEASE NUMBER 81001 CONTAINMENT PURGE
STARTING TIME JAN 1,199 HOUR © MINUTE 1
wS10 wD10 DT 11

Ll DEG DEG

4 R 174 .5 T

S 123.8 o I :

4.5 118 ) -1

a B 147.7 -1.0

3.8 154 .6 1.2

2.7 129.0 '

3.7 186.1 = P

5.1 146.0 =4 - 4

3.0 184 .2 -1.4

SYOP TIME JAN 1.199 HOUR B WMINUTE 14
STARTING TIME JAN 1,796 HOUR B MINUTE 30
w5 wD10 DYIID

MO DEG DEG (

s 146 O -1

3.0 184 .2 1.8

4.5 162.9 -1.8

2.3 205.9 -1.7

z.1 207 .1 -1.8
STOP TimE JAN 1,198 HOUS 17 MINUTE SO
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Py

L IR U R

I

. ISR SESNSEN]
DODSCUINAWN = bWKN

D W) -

g
M s

RELEASE NUMBER

STARTING YIME

wWSI1D
M

(Y]

& 1

N.(JNNN4O°O-‘OQ-‘-'—-'-‘4——NO*N-——UQUNM~’J- “ D0 ODONWBN «“WLAEMMM
womuA-U\mmmmouonnhqqmnaocmcmhmwouvﬂ “~BONDBANDODN-MmMDULUDC

wD10
DEG

118

116

116.

129
119

113.
108.
110.
110.

78.

33.
360.
309.

287

290.
201,
281,
284,
295.
308.
307.

ce

.

304 .

34

304
279.
281,
290.
290.
263.
296.
297.
292.
291.
283.
281.
2786.
281,
285.
275.
277.
296 .
289.
298
295.
304,
299,
299.
30S.

-NOU‘NQUGG’U‘AOUUI@U'*OWOQGD(JR)IBONDH*JMO!OQOUHDFJO¢--*JMG'N&«Hh
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JAN

CONTAINMENT PURGE
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DTYI10

DEG

-0.

|
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2N DNNWWAAEDAAM TY
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DBV “WNNN BRI ARNN YD WO houu:mvaw'ﬂ
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17 MINUTE

1
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®m e

n

o

I ™

by

—
304 .1 0.7
2941 1.8
290.9 2
286 .0 i

y 1:\ L
290
786 .1 2.9
287.0 3
288 .3 2.8
289.5 2
289.2 2.9
311.2 3
JAN 7,199 HOUR € MINUTE af
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RELEASE NUMBER 910

STARTING TImME

wS1( WO
WO (
4.9 312.9
3 5 214 &
2.8 316.1
2.6 310.2
STOP TIME JAN

Te)

[*]

19491

CONTAINMENT PURGE

HOUR 2 MINU
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RELEASE NUMBER ©1002 CONTAINMENT PURGE

STARTING TIME JAN 8.1981 HOUR 11 MINUTE 8
TIME w510 wDi0 DT10
HOUR M- DEG DEG C
£.5 288 . & -1 .8
- .S 30 .1 -1.€6
13 0.9 331.4 o 3
ra 1.8 34 .0 ~2.2
15 2.1 26.0 -1.9
16 1.0 32.9 -1.7
"7 0.7 41 .6 -1.%
'8 ¥ 228.6 -0.1
e 2.4 15,9 -0.4
20 0.4 181.3 0.2
21 0.2 302.9 1.2
22 0.4 348 .9 0.2
23 0.6 5.4 0.3
24 0.8 87.% -0.7
1 1.6 85.1 -0.8
2 8.5 23.3 -0.4
3 c.S 216.7 -D.1
< 0.2 345 .8 -D.7
S 1.3 43 .9 -1.3
& 2.4 61.5 -1.5
v 2.4 92.1 -1.4
8 i.8 95.1 -3.3
=] 1.3 890.5 -1.8
10 3.8 85.0 o P

STOP TIME JAN 10 1991 HOUR © MINUTE 35

STARTING TIME JAN 10,1991 HOUR 171 MINUTE 11
TIME wsS10 wD1D pY110
HOUR MPH DEG DEG C
1 3.0 74.5 -1.8
12 3.8 69.3 -1.8
13 5.9 102.4 o '8
14 2.9 120.0 5.9
15 1.6 17.8 -1.7
18 2.9 28 .1 -3 7
177 2.6 54.9 -1.6
18 5.7 65.7 -1.5
18 1.3 48 .0 -1.%
20 0.8 29.2 -1.%
21 1.3 342.8 -9
22 0.8 325.1 -%.3
22 0.7 303.0 -1.1
24 1.8 301.5 -1.1
1 1.8 295.0 o
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. 3 294.5 !
3 2.2 308.0 -
2 3 313.2 - 3
S 3.0 314 .6 .2
€ 3.3 308.7 .
7 4. € 313 ‘
P s N 315 ® L
a4 ¢ 316.96 <
C 6.9 309.3 €
] L3 "\ 1 9 | FS
p < 161.4 7
. g.3 220.0 g
'3 8.7 26 1 1.7
€ 7 O 236 .1 -
16 £.5 308 .1 v
7 6.3 316.2 1.5
8 3.8 319 .4 1.5
19 a. 313.3 1.4
20 €. .4 307.5 B
5.9 306 .4 1.4
STCP TIME JAN 11,1991 HOUR 20 MINUTE 33
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RELEASE NUMBER 91005 CONTAINMENT PURGE
STARTING TIME JAN 12,1991 HOUR 12 MINUTE 52
TIwE wsi0 wD10 DIIID
HOUR P DEG DEG C
12 3.8 198 8 = b
2 5.1 166.2 P
14 6.2 168.7 -%.8
15 6.2 186.0 -5.7
16 6.0 166. 7 -1.7
7 4.9 155.3 -~1.6
18 3.9 126.6 8 15
19 4.2 121.8 -1 .1
2 4.7 117.9 -1.0
23 3.8 116.0 -0.8
22 3.8 139.8 ~1.0
23 a1 126 . 4 -1.1
24 4.1 129.3 ~0.9
1 5.1 127.6 ~-0.8
2 4.8 121.6 -1.1
3 5.8 117.9 -y.2
- S.5 136 .1 -Y . 2
% 8.5 135.6 =t
€ 6.1 140.0 ol
7 5.6 143 .6 -1 .1
] 4.6 145 .6 =
g 3.7 125 .4 -%.2
10 4.8 218.2 -1.7
" a7 200.4 -1.9
12 3.0 213.9 -1.9
13 3.7 204.5 -1.2
ra 4.0 219.4 ~0.4
15 4.5 255.0 .6
16 T2 239.2 1.6
17 9.2 236.5 2.1
'8 7.5 239.9% 2.4
19 7.8 228.7 2.4
STOF TIME JAN 13,1899 HOUR '8 MINUTE 25
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RELEASE NUMBER Q1006 CONTAINMENTY PURGE

STARTING TIME JAN 14, 1991 HOUR 12 MINUTE 52
TIWE wS10 wDI10o DT110
HOUF L CEG DEG (
y, 1.5 287 .4 -0.3
v 2.0 294 .8 S A
14 0.9 265.5 -1 .4
b 4 - 227.6 -1.48
16 3.5 216.7 -0.9
P 3.7 228.9 0.1
18 0.4 327.7 1.6
18 5.4 331.2 3.5
20 0.9 7.4 5.9
21 0.1 256.5% 5.2
22 0.5 278.6 6.0
23 0.4 293.9 6.2
24 0.4 230.3 6.2
0.1 185.2 7.0
2 0D.a 312.0 5.1
3 0.5 297.8 4.3
< .2 331.5 r W 4
s 0.4 288.0 2.8
6 0.4 312.0 0.2
7 0.4 322.1 -0.9
“ 0.4 284 3 -0.4a
9 0.4 263.0 ~-0.8
10 0.4 300.7 -1.2

STOP TIME JAN 17 1991 HOUR 9 MINUYTE 10
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TIME
~HOUR

S

i

PN o o -
N - R0 N IR )

LS

Nw
s w

-
ODO® ION B WK =

"

RELEASE NUMBER

STARTING TIME

¥
T
0V -
Io

COOPANRBNBAD + =« =« NN B0 - s=eOO0OO

NABRADONWNADBADONDODVWHLD LD L I dB WA W “NSNNWNes A D

11,

wD10
DEG

278
282 .
351.
133.
67.
109.
202.
25%.
172.
218,
144
195,
217.
181,
150.
174,
159.
140 .
103.
190.
L & 5 B
172.
167.

.

“D~DPBVDBRANDNW NN AOD “ W WOMNOWNOD

~
o

-
w
W~
v e

- -
o
o s

~
o
&

L] N
o200
absWw
MR LAIOWRLDALOD«—-WHhDOO

91007
JAN

DT
DEG

-1

-2_
-y
~1.

~0

0.

1

2.
0.
-0.
0.
-Q.
-B.
-1,

-0

|
o
-umcnbt:wbc»nuan-namm-ou--u~¢uua;nu-umu~qu-no~4w-a-—m~4-mcnmt:m¢

-9
-1,
-1,
-%.
-1.

CONTAINMENT PURGE

17,1991

0
C

HOUR

14 MINUTE 30
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1%
16
7
'8

16

.

WOvUO®

292,
339.
333.
329.
326.
321.

323

59

‘“dko.

327.
323.
318.
318.
297.
290.
318.
33S.
321.
314,
306.

312.

) b b ol b o

“~ NN -~DODDOON

MR A O D™ NV B WS

318,
313.
313

320.
3186,

“ 000000 M « «WHANLIOVD 9D

ROV WDBANDNW 0D I b

A NN P 4ttt ot D v e e

15

\
17
18
19

-
s

BRNWAND -0
WamuN

312.
321,
3186.
315.
303.

'

NNV AIND «NDOOWN O
)

A
O =
@° POWDODO“QOINANVBWODWWALEWWSHEDULAW

-

19 MINUTE 30



T1we
HOUK

'

N~ B

LI B T e

VD h W -« bwr!

TIME
=HOUuR

-
OOO® I

11

RELEASE NUMBER

STARTING TIME

wWS10
L]

NN aNWRWLWLOMTuY D
ANDODBDODEND « W hH

STOP TIME

STARTING TIME

w510
MP-

NN =N
“NNwOWM

w

3.0

STOP TYTIME

81008 CONTAINMENT PURGE

JAN 24 1991 HOUR 17 MINUTE 27

wD10 DT1310
DEG DEG C

NADD oA VVLWWHhDTN
 }

© DUBBVNBAND <™ »

-

HOUR 4 MINUTE 39

JAN 25 1991 HOUR 5§ MINUTE @5
wD'0 pTI1D
DEG DEG C
17.7 ~1.6
12.1 -1.7
18.8 =y .
33.4 -1.5
12.7 -1.8
349 .8 -1.9
343.7 et I 4
341.6 ' OB |
JAN 25 199 HOUR 11 MINUTE 23
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RELEASE NUMBER 91008 CONTAINMENT PURGE
STARTING TYIME JAN 25 1991 HOUR 11 MINUTE 40

TIME wSi0 wD10D DY110
=HOUR WP DEG DEG C
1" 2.5 343.7 -2.2
e :.C 341 .6 & I
13 2.3 317.0 o %
14 4.5 306.3 =429
15 3.4 302.0 -3.3
16 1.8 295.3 -3,
L 4 0.8 290.0 -1
18 ) 237.8 -0.2
19 1.9 214.7 1.6
20 0.4 276é.8 2.5
2 1.0 188.9 1.9
22 1.0 243 .2 1.8
23 1.6 159.2 2.4
2a 1.6 160.1 1.9
1 1.9 164 .5 3.3
2 0.6 178.0 0.2
3 1.4 201 . a 0.5
a 0.? 266 .2 ~0.2
s 1.8 71,9 0.2
6 10.3 222.8 5.5
7 10.0 228.1 2.8
8 8. 244 4 1.3
9 4. 3 248 .9 1%
10 5.3 260.3 0.2
1 5.7 267 . -0.8
12 4.8 260 .4 -3 .3
13 1.8 282.0 -1.8
18 2.3 240.1 -1.9
s 6.0 208.5 e I
1€ 7.7 121.§ -1.6
1? 8.1 181.9 -i.4
18 9.0 184.3 ~0.6
9 9.4 189 .3 0.3
20 18.7 191.2 S
21 12.6 192.8 B
2 12.9 193.7 2.8
2 14,0 195 .4 1.6
2a 15.3 188.1 1.6
1 17.4 198.3 1.6
2 17.% 199 .4 5 4
3 14.0 223.3 0.9
4 0 297.8 ~0.4
5 7.5 245 .9 2.6
6 1.9 266.2 3.2
7 0.5 32a.9 4.1
a 4.0 261.6 2.6
] 6.0 266.8 c.1
19 5.8 269.9 0.9
11 €.3 272.1 =-0.1
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n"hw

-

'

SESESENRS)
iAW - bW

o™

4 O
4.8
5.7
6.0
B.(
10 .2
'O &
12

12.0
o

14 ]
13.7
131
15.2
18.3
16.2
12.9
10._1
o

0.5
S5YOP

TIME

272
259
248
241
236
223
206
20¢

2086.
208 .

200
198

196.

195
200

201,

208

218.
223,
248 .
261 .

300
294

4

Mewh

—~

nhHL

QENULONMDAO NN D

JAN

- a8
-1 Qo
1.3
-
' €
). 9
2.0
5 5
2.8
> 3
1 9
1 1
1.0
22
T v
2.1
0.4
0.1
0.2
.( 2
28,1991

HOUR

S MINUTE a2

I
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RELEASE NUMBER 01002 CONTAINMENT PURGE
STARTING TIME JAN 31 1981 HOUR 22 MINUTE O

TIME wLi0 wDio DT110
=HOUE MP DEG DEG ¢

3
<

128.
256.
147 .
296 .
7S .
213.
208,
27.
158.
8z,
191.
158.
174,
1R7.
183.
201,
217

LY R

bW «QWBD IR A G = B0

wnuomwumsr::wwuowuc
We dVODN BN NNN IR -

BDDDDNWN s a = ) s W)
NI HBNNDTOROLD NN LAD

O

STOP TIME FEB 1,199 HOUR 13 MINUTE 22

STARTING TIME FEB 1.1997 HOUR 14 MINUYE 18

TIME wS10 wD10 DT1Y0
HOUR MO DEG DEG €

-
b

217.5% -1
216.2 -1,
203.5 -1.
193.5 -1.
220.4 -0.
213.8
233.1
227.8
247 .1
278.5
270.4
178.9
203.3
106.1
106.7
118 .4
122.8
123.3
206.8
279.3
85 .4
153.2

B i ah v
COVDIOWY

»
N

N
w

~ .~
b -
vt (Dt A ) ikt DNNNWH A D

DBNNBADDDLWOBRBN YO DOOUO®EYN «
“~OPENNDBOAIADLD = v -
NP BVIOANWUN“DNOINRLDINEND

“ORDUYONHWN -

- -




NimretoeLn

NN WONO - dDDOOB AW~ hi®BAD N

°°muun-¢a.<QQAMdJNu°N~J
DANNODDONOOBBDE = SUND e bl s e

__
“OOBANONAWN = b

g

144 7 -%.8
157.5 -1.7
163.9 -1.4
162.2 ~1.5
161 .8 -1.2
153.2 -1.1
147 .6 -0.7
147 .5 -D.48
156.4 0.1
166.7 0.3
170.7 -0.1
169.8 -0.1
168.8 -0.2
172.6 -0.2
1785.2 -0.2
1742 -0.3
176.3 -0.6
172.1 -0.7
175.8 -0.3
179.5 -0.2
182.2 -0.4
177.8 -8.9%
180.3 -1.0
185.6 -3
182.9 -1.3
172.6 -1.3
165 .4 -1.4
174.8 - .8
169.3 -3.3
158.1 o ¥ ¢
168).4 -0.1
138.7 3.2
146.5 4.0
242 .4 4.5
144 .5 a.8
202.5 5.4
309.9 4.
57.2 3.8
290.1 2.9
299 .6 1.4
2689.0 1.1
276.9 c.8
276.8 2.1%
Z2x.1 1.2
250.7 1.3
284.8 1.3
291.1 -0.7
325.6 -1.3

HOUR 10 MINUTE 2

il
m
@
>
E
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17 MINUTE a°

HOUn

CONTAINMENT PURGE
L 1e9

FER

RELEASE NUNMBER $3101'0
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285 .6

™

-
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<
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284 7
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280

“
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7 MINUTE 20

HOUR

11,1090

FEB

STOP TiIwmE
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200 €
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FEB
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- N

‘e m

. - o -
LB B

MR AR
D Wy et

-
2 ODD AP DN -

®ARNT B WA -

2.8
2.7
4 &
13.6
12.9
3.3
3.2
13.5
1.0
7.1
"0
':,'
.8
171.0
8.6
g_1
E.B
7.a
7.5
L
6.9
6.6
4.3
3.2
2.9
2.0
2.0
0.a
3.0
3.3
2.0
3.3
I )
3.3
3.8
2.3
2.1
1.3
| =
2.1
2.2
2.2
3.0
2.3
2.9
3.8
3.4
2.5
2.5
2.3
2.3
2.0
STOP YTIWE

'2‘ _1 .
120.2 1.4
128.7 3
308 .5 3
\‘2_7 <
166 .6 €
172.€ L4
18¢ 8 1. B
217.0 -2.1
272 4 o R
298 1 2.0
309 .2 ~-%.8
305.1 -%.9
314,23 -1.48
3%a.?2 -1.0
a8 .2 gt A%
.80 -1.2
318 & -1.48
219.9 -3 8
325.8 -1.5
320.23 =1.8
32¢ .8 =2 ¥
32%5.9 -1 4
312.3 -1.3
309.3 o B
301.7 -1.0
32% . & -1.3
3z20.8 ~1.3
344 .3 -1.9
2ap & = %
20.9 -2.3
23 .8 -2.3
3a8 .23 ~2.3
232 .3 ~-2.4
332.% ~2:9
342 1 ~2.1
326.2 ~1.8
2a1.9 o %
3%53.6 -1.6
B.7 ~-1.6
3s.3 -1.86
1€.9 -3.7
3a9 2 -1.6
343.0 -1.86
338 1 ~3.8
349 .5 - 3
9.2 -1.8
8.1 -1.7
2 -1.7
10.4 -1.7
2.3 -1.7
27.8 -1.7
FEB 25,1991
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7 MIRUTE a8
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RELEASE NUMBER

STARTING

WSO

%
9
1

s DD N

JaNYO @D

PRBWD « QNI WONWDA YD IR bW

BADANDB AN DN B

10

STOP TIME

STARTING

ws10
MO

WA DDA BDD DD

QO™ N DdW

21017 CONTAINMENT PURGE

TIiwE MAR 2a 199 HOUR '3 MINUTE g2
wD 0 DY11C
DEG DEG C
185 .1 2.0
162 .1 2.
146 .5 ~2:0
141.0 ~2.0
147 .7 -1.8
129.6 1.8
113.3 ~0.a
113.° e.3
46.3 0.7
151.8 1.5
124 .6 1.0
190.7 0.8
3.3 1.7
319 .1 2.3
29 & 2.3
272.2 2.6
330.8 -3
236.6 1.8
98 .9 1.6
1G.? 0.2
112.6 -0.3
122 . -0.8
136.7 -1.8
150.1 -1.7
153 .6 -1.8
163.5 “1.9
168 ¢ -1.8
186.2 -1.7

WAR 25 1940 HOUR 'S MINUTE SO

TIWE MaR 25 1991 HOUR 16 WINUTE 35
woin pDYIYC
DEG DEG C
186.2 -7
188 2 .
202.2 ol
274 9 -9.2
203.8 0.2
181.3 6.1
1729 0.%
151.2 0.5
162.1 -0.2
182.6 -0.6
158.3 -0.9
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RELEASE NUMUER 91023 CONTAINMENT PURGE

STARTING TIME MAY 3. 199 HOUR 1 MINUTE 13
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10.3 91.0 -1.&8
- 131.83 87.8 “«1.5
3 8.6 91.6 -¥.4
< 6.4 83.3 -%.3
8 6.5 85.7 Y. 9
3 8.8 85.8 -1.9
7 11.1 Q7.1 -2.2
& 12.4 102. 1 2.2
] 12.1 103.8 -2.2
10 11.2 101.2 ~-2.3
" 11.5 104 ~2.1
12 9.0 5.5 -2.0
13 8.7 174 3 -1.8
12 8.5 116.5 -2.%
15 10.7 117.5 2.4
"6 10.6 121.8 -2:5
4 0.5 126 . € -2.6
TE 7.8 268 . & -2.3
19 4. &6 217.0 -1
20 2.3 296.23 -2.2
a3 3:2 310.7 ~2.5
2 3.2 318.8 =327
23 3.2 311.? -2.3
2a 5.2 5.1 ~2.8
) €.3 317.3 -2.3
2 7.4 320.0 ~2.0
3 - P | 32*.5 -1.8
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s 4.2 a28.2 -1.9
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10 5.6 334.3 -~2.1
9 6.2 347 .4 -2.2
12 6.5 351.8 ~2:8
12 4.7 334 .8 -2.1
14 5.8 316.2 -2.0
5 5.7 333.5 -1.9
16 7.2 3as5.8 -2.2
17 72 352.0 “2.2
18 € 343 .8 -1.9
19 6.6 330.0 -1.8
20 6.5 336.0 -1.7
21 8.3 337.7 -1.8
22 6.6 330.1 -1.8
23 E.a 337.° -2
24 6.8 337.9 0 1°F
1 5.8 230.8 -2.9
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SPFECIAL LOCA # 15 RES
AT ©0.72 MILES S

FORY CCLHOUN‘ RECEPTYORS IN ALL SECTORS 02-03-9

BETA AIR DOSE = 7. 90E-0Z WMILLRADS
GaAMMA AIR DOSE = 2 B2€-02 WILLRADS

DA THWA Y T .BODY GI-TRACY BONE LIVER
OLUWE | 1.6BE-02 | 1.68E-02 | 1.66E-07 | 1.66E-02
GO | % VBE-05 | 1. 19E-05 | 1.19€-05 | 1 IE-05
O T AR SR T R
ADULY | B.62€-05 | B.S9E-05 | ' .906-0& | §_6EE-05
_________ S ey e I s e e S N e st st

KIDNEV THYRO1ID LUNG SKIN
B - B - -
| 1.885-02 | 1. 66E-02 | 1.7AE-0Z | 4. 59€-02
B P - et T bR ———— @ - -
| 3.992-0% | Y. 19E-DS | ' _19E-0% | 1 3WE-0%

! |

TABLE VII-A-15

2.42E-04 | B _65¢-05 | B_.SEE-05

.......... B oo i e S A i sl

2.78E-0a | B.76E-05 | B.63E-0S5
















EORT CALM U RE
SPECIAL LLC & 4
AT 2.00 MILES
BITA AIR
GAMMA AlR
LATHNAY T .BODV
——————— > -
PLuwe | 7.39€-04 |
B i s ok de, i s M
YR OUND s . 02e-~07 |
MEAT | |
ADULY { 1. 0PE-06 |
TEEN | 6.60E-07 |
........ P ool ek e Y
C1LD | 8.22e-07 |
....... ke s it e el

EPTORS
BEEF
oW

DOSE
DOSE

ww

GI-TRACY

- M . v i 0 e

7.39€-Da

S.02E-07

In all

3.53E-03 MILLRADS
'.26E-03 WMILLRADS

TABLE VII-A-20

LIVER
PIpE. -
AOF -N4a
D2E-D7

KIDNEY THYROID
RN iy
30E-0e 7 39E-0&
028-07 | =_Dp2e-07
DLE-QE | €_18E-D6
2BE-07 | 4, 38E-06
....... i
BCE-D7 | 6.37E-06
P A it i i *

ViI-25

LUNG
7T.74E -
3¢ -06
7 18 >
8.76E-07

SKIN
y OBE
& BE
S 962 v
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RY CA

SPECIAL

2T HwA Y

a7
ADULT

“CEN

HOUN
LOCA c
AT 3.70 ML
BETA Al
GAMME AT

BODV
Q2E-Da
32E 7
43k ~-07

+

| S0E-07

RECEPTORS
Y POaK

ES NNwW

R DOSE =
R DOSE

GI-TRA(

i 4._92E-(
3. 32¢
7.70€

| 4 82€

+

| 5.25€-

s

.

iN AL
32E
38¢€
-

&
.
.

(t‘4 1 1"\ na

-03 MILLRADS

02 MILLRADS

BONE LIVER
Q2F-04a 4 826-0N4
378 I7E
5QE-07 B 68E 7
NRE 4 5 62F 4
92E-07 7.10E-D7
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HOUN SEMIANNUAL D7/91-12 i ER DATA
ALARA INTEGRATED POPUL { L (MANREW
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FATHWAY
=ISH
DRINKING
SHOREL INE
SWlMMING
HSOATING
TOTAL

=18SH
IRINKING
HOREL INE
CWIMMING
HOATING

-

TATHWAY
TISH

DORINKING

~OREL INE

WIMMING

USAGE

cs
s
co
S8

TABLE VvIi-D-3

. . * AS LOW AS REASONABLY ACHIEVABLE
TEENAGEHR COSES
= DOSE  (MREM PER
SKIN BONE LIVER TOTAL BOOY
8.27E-02 6.26E-02 3.08E-02
2.35€-04 4. B7E-04 3.728-04
Z.BAE-0& 2.43E-04 2.43E-04 2.43€-0Da
0.0DE+00 2.42E-06 2.42€-08 2,428-05
0.00E+00 1.21€-06 1.21E-06 1.218-06
2.B4E-D4 8.32E-02 €.338-02 3.15E-02
(KG/VR HR/VR) DILUTION TIME (HR )
16.0 7.3 24.00
512.¢ 30.8 18.60
67.0 .3 0.00
67.0 7.3 0.00
67.0 7.3 0.00
ISOTOPE CONTRIBUTION o . .
SKIN BONE LIVER TOTAL BODY
cs 137 27% €S 137 49% €5 137 34% 1
cS 134 11% €S 1348 34% s 134 32% c
€ 14 60% C 1a 18% C a4 32%
SR 90 10% cS 137 223% SR Q0 1% 1
T VI . €S 134 16% €5 137 10% =
s 137 3w - 3 Sax CS 134 10% c
€S 134 4% C  1a 3% n a 7%
€ 14 35% cC 14 ax
137 a46% €S 137 a7
138 16% €S 138 18%
60 37% CC 60 32%
126 2% SB 125 2%
1 131 9%
€S 137 17%
S 134 27%
€0 S8 10%
cC 80 27%
SB 125 3%
AG 110M 1%

Vii-45

EVE INTAKE)

THYROLID
- N E-02
.S0€E-02
-43E-0a
.A2E-06
-2VE-DE
42€-02

AN T T

THYROID
13 18%
14 BO%
137 80%
3 1™
14 "

SHOREWIDTH FACTOR=0O

ol Hallel ]
wn

KIDNEY
SE~T
.S6E-Usa
.B3E-D&
A2E-0€
.21E-D6
.BYVE-02

N-NMNaN

£

KIDNEY
137 38
134 25%

14  36%

1 ik ]
137 1'%
134 T
3 Tax
ia 4%

€S
L 55,9

-
€S
-
C

LUNG
. BRE-O2
09E -0
L&R3E-Da
LA2E~D6
. 2VE-D6
. 73€~-02

-k N AW -

LUNG
137 2a%
134  15%

137 as
134 »

14 5%

co
co
se

C

GI-LLl
1.089E-02
3.06E-0a
Z.43E-Da
2_.42E-06%
1.2V€6-086
1. 15€-02

GI-Lil
137 %
134 %

14 Q1%
58 =
&0 a%
125 ™

3 BE%

14 S









| . TABLE vr‘s .

‘ . . & SELECYED LOCATION . .
LOCATION IS SITE DISCHG.
ADULY 0OO0OSES
___DOSE (MREWM PER _SVR INTAKE)
DATHWAY SKIN BONE LIVER TOTAL BODYV THYROID KIDNEY LUNG GI-1LLI]
1S 5.616-01 & _&8CE-O 3.37E-D 8§ 628-02 1.82€-0" 1.09E-O0 7 .60E-02
ORINKING 7.63E-03 ' .BBE-O2 1. 728~02 S.70E-02 1 . ASE~-D2 1.29€E-02 1.32€6-02
SHOREL INE 3.TVE-Ca 3.'7e-0a 3.17E-Da 3.17E-04 3.Y7E-Q4 3.Y7TE~D4 3.17€-De& 3. 17E-Da
SWIMMING C.00E+00D 3.Y7E-06 3.17€E-D6 3.17€-08& 3.17€-0¢ 3.1TE-D6 3.17€-08 2.17E-086
SOATING 0.00E+00 \.58E-06 1.8BE-06 t.S8E-08 1.5S8E-06 1.S8E-08& t.S8BE-~-D8 1 .SBE-06
TOTAL 3.7T1E-0a £.69E-0 4 _S9E-O1 32_55€E-01 1.43E~-01 2.06E-O1 1. 228-00 8 .96€E-02
USAGE (KG/YR HR/YR) DILUTION TIME (MR ) SHOREWIDTH FACTOR=0. 2
‘ FISH 2.0 1.0 24 00
| DRINKING 730.0 1.0 12.00
| SHOREL INE 12.0 1.0 0.00
TWIMMING 12.0 1.0 0.00
BOATING 12.0 1.0 C.0o
. L - ISOTOPFE CONTRIBUTION = . -
TATWA SKIN BONE LIVER TOTAL BODYV THYROID KIDNEV LUNG GI-iL!
IS €S 137 28% CsS 137 ag% tS 137 am% P13y 2% CS 137 38 €S 137 22% cS 137 %
CS 138 11% €S 134 3%5% €S 134 3™ L 14 TEN CS 132 26% €S 13a 5% €S 13a %
c 14 60% c 14 15% C 14 19% C 14 35% c 2 61% C 14 8e%
CRINKING SR 8C 13% cs 137 19% SR 90 - i 131 b ra 1 13 "™ cs 37 s co 58 -
I 3 ik 3 CS 13a 1a% €S 127 11a% ] 3 20% cS 137 B% €S 132 % 0 8¢ 3%
3 CS 137 35% H 3 6% cS 134 12% €S 134 &% ) 3 90% SB 12§ "
| CS 134 1a% c 14 2% H 3 6% Ll 3 8eo% c 14 s . 3 B
‘ C 14 33% C e 2% C 14 % C 14 %
FE S5 =
| MOREL INE €S 137  a8% cs 137 ars
I €S 134 16% CS 13e& 16%
CC 60 232% CO 60 32%
SB 125 % SB 125 2%
CWIMMING 1 123 o%

CS 137 7%
CS 134 7%
CoO S8 10%
CO 60 27%
SB 125 an
AG 11OM 1'%

ViI-48













__SPORTFISH HARVEST

DiTema AGE GROLP USAGE
T1SH ADULT 5.B1E+Da
1S+ TEENAGER 9.29%E+03
TISH CHILD 5 G1E+02
FI1SH TOTAL Y.30€+04
DILUTION CATCH

7.30E+00 7_.30E+04 1.89E+02

LVERAGE INDIVIDUAL CONSUMPTION (KG/VYR)

AGE GROU

LDULTY

TEENAGER

LD

ISOTOPE CONMTRIBUTION

P BONE
S 137 28% cs
€S 132 11% cs
C 14 60% C
CS 137 27% cs
CS 13a 1% S
e 14 60% C
S 137 27% cs
CS 138 10% Ccs
A 14 81% c

TIME(HR)-INCLUDES FOOD PROCESSING TIME OF

TABLE V.- 1

. FISH CONSUMPTION POPULATION DOSES

. - -

MAN-REM
--------------------- e s HIEE (MAN=RER) = ~- oS sabmas sn et omde - e
BONE LIVER TOTAL BODY THYRDIOD KIDNEY LUNG Gi-LLl
2,09 t.63E-01 1.256E-01 2.93E-02 7T.12E-02 4 .05E-02 2.B3E-02
4.72E-02 3.58E-02 1.76E-02 6.S5E-D3 1.56E-02 9.57€-03 &.23E-C3
8.3BE-02 4.7T1€-0D2 1.67E-02 1.15E-02 2.2V€-D02 1.46E-02 1.06E-02
3.40E-0Y 2.46E-0' 1 .B0E-0DY 4 73E-02 VY.09E-C1 € .4TE-02 4 S1€-02

1.68E+02 HR POPULATION=1 ZBE+Da

ADULT=6.90E+00 TEEN=5  20E+00 CHILD=2.20E+00

LIVER TOTAL BODV THYROID KIDNEY LUNG Gi-LLl
137 a49% €S 137 arx 1 131 13% CS 137 a3 €S 137 22% cs Y37 5%
134 35% CS 134 37% € 14 Bs% CS 134 26% €S 13a 15% CS 134 b
t4a  15% C ‘e 20% C ta 35% C 18 B1% C 14 A8%
137 4a9% CS 187 3a% I 137 12% CS 137 38x CS 137 2a% s 137 ax
134 3ax CS 134 3% € 'a B7% CS 134 25% CS 138 15% CS 132 2%
14 186% C 14 32% E T4 36% C 1a 59% C 14 82%
137 a7% CS 137 19% I 131 10% €S 137 3% €S 137 171% S 137 "%
134 30% CS 134 18% C 14 89% €S 134 20% CS 134 111% C 14 97%
14 2% C 14 6% C 14 a6% C 14 70%

Vil-52



. TABLE v.z

* & & FISH CONSUMPTION POPULATION DOSES *= ¢ e
MaN-REW

COMMERCTIAL HARVEST

---------------------------- DOSE (MAN-REM) =~ v e e e e e e

TAT WL AGE GROUT USaGE BONE LIVES TOT&L BODY THYRCOIC KIDNE~ LUNG GI-LLy

F1SH ADULT 2.35€+0€ 2 .00E-02 7. 56€-02 1. 206-02 2.716-03 6.80E-03 3.87E-03 2.70E-023

EXSe TEENAGER S.35E+05 4 50£-03 3.40£-03 ' .BBE-03 €& 0OSE-Cs 1,498-03 ©_13E-04 5 _95E-08

F 1S CHILD 3.23€+<05 @8.07E-03 4 .SPE-03 Y. BDE-03 1. 07E-03 2 11€-03 1 .39E-03 1.0IE-D2

FISH TOTAL 4 _20E+06 2.25E-07 2.35E-02 1 S2E-0Z 4.39E-03 Y. .DAE-07 €.'YBE-0R3 2 3E-02

DILUTION CATCH TIME(HR)-INCLUDES FOOD FROCESSING TIME OF 2 40E+D2 HR POPULATION=7 3IS5E«0E
7.30E+00 7.30E+D4 2 _&1E+D2

AVERAGE INDIVIDUAL CONSUMPTION (KG/VYR}) ADULT=6.90E+00 TEEN=S 20E+00 CHILD=2. 20€+00

- * . ISOTOPE CONTRIBUTION = . .

L£GE GROUP BONE LIVER TOTAL BODYV THYROID KIDNEY LUNG GI-iLl

ADUL”
Cs 137 28% CE 137 ag% £S 137 4% 1 131 1% 137 3es Cs 137 22% €S 137 S
CS 13a 11% €S 138 35% CS 13a 37% C 14 BE% .S 134 2&% CS 13a 5% €S 13« 3%
C 14 B0% C 'a 15% C 14 20% € 12 IS C 14 6% C 12 88%

TEENAGER
CS 137 27% €S 37 a9% CS 137 J2ex I 1 9% CS 137 238% CS 137 2a% cSs 137 ax
S 138 11% CS 13a 3a% CS 134 a2 C 14 S0% CS 134 2a% €CS 138 15% CS 13a 2%
& 14 60% c 14 186% c 4 32% , 4 T4 36% C 14 58% C e 92%

CHILD

€S 137 27% CS 137 a7% €S 137 9% I 1 ™ CS 137 3% CS 137 17% €S 137 ™
€S 134 10% TS 132 30% €S 134 8% C 14 9% CS 138 20% CS 132 11% € ta 97%
c 14 6% C 18 2% c 14 6% G 14 248% C ta 70%

NEPA DOSES
| HOTE--TOTAL NEPA DOSE MUST INCLUDE SPORT CATCH, DOSES BELOW ARE FOR COMMERCIAL CATCH ONLY

----------------------------- DOSE (MAN-REM) -~ === === mmmmm e e e e
CETHWA Y AGE SROUP USAGE BONE LIVER TOTAL BODY THYRCID  ®IDNEY LUG GI-LL1
S 15 ADULT 5.81€+04 2.09€-0' 1.63E-D1 1 2SE-0' 2.84E-02 7.11E-02 4.05:-02 2.83€-02
TISH TEENAGER 9.29€+03 &.716-D2 3.56E-02 1.76E-02 6.376-03 ~ .S6E-02 9.57E-03 6.23E-02
T18M CHILD S.61E+03 B.38E-02 4 .71E-02 1.8TE-02 1.128-02 2.21€-02 1 46£-02 1.06E-02
F1SH TOTAL 7.30E+04 3. 40E-O' 2.46E-0) 1. 59E-07 & 60E-02 1.09€-01 € _46E-02 4 5V€-02

vi'-53















