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Omaha Public Power District
444 South 10th Street Mall

Omaha, Nebraska 68102-2247
402/636-2000

February 28, 1991
LIC-91-080R

V. S. Nuclear Regulatory Commission
Attn: Document Control Desk
Mail Station Pl-137
Washington, DC 20555

Reference: Docket No. 50-285

Gentlemen:

SUBJECT: Semi-Annual Radioactive Effluent Release Report and Annual
Occupational Exposure Report

This submittal contains the Semi-Annual " Radioactive Ef fluent Release Report"
for the period of July 1, 1990 through December 31, 1990 as required by
Technical Specification 5.9.4.a and 10 CFR 50.36a. Also included is the 1990
" Annual Occupational Exposure Report" for January 1,1990 through December 31,
1990 as required by Technical Specification 5.9.1.b.

;f you should have any questions, please contact me.

Sincerely,

$V.h. h %
W. G. Gates
Division Manager
Nuclear Operations

WGG/sel

Enclosures

c: LeBoeuf, Lamb, Leiby & MacRae
R. D. Martin, NRC Regional Administrator, Region IV
W. C. Walker, NRC Project Manager
R. P. Mullikin, NRC Senior Resident Inspector
M. Mahrhoff, University of Iowa, Radiochemistry Supervisor
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INTRODUCTION

This report is sc!.nitted 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. '

c

lhis report covers the period of July 1,1990 thru December 31, 1990 for the

Semi-Annual Effluent Report for Technical Specification 5.9.4.a. The Ef fluent

Report is presented in the format outlined in Regulatory Guide 1.12, Revision 1.

.

In addition, this report provides the results of quarterly dose calculations

performed in accordance with Technical Specification Sections 2.9.l(l)b and

2.9 l(2)b. Results are presented by quarter for the period July 1, 1990 thru

December 31, 1990.

.O
Further, 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 pretanted.

fflu Id- C nah
Q T. L. PattersonManager - Fort Calhoun Station
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I SECTION I

!
QUARTERLY 00SES FROM EFFLUENTS

.

Technical Specifications 2,9.!(1)b and 2.9.l(2)b
,

| July 1. 1990 December 31, 1990
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Quarterly Dose Calculation Results.

|
July 1, 1990 through December 31, 1990'

With the implementation of the Fort Calhoun Station Radiological Ef fluent

Technical Specifications (RETS) on October 1, 1985, radiatior, doses in the

unrestricted area from liquid and gaseous effluents must be calculated on a

quarterly basis in accordance with Sections 2.9.l(l)b and 2.9.l(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, if

the results of the quarterly calculations exceed fif ty percent (50%) of the

annu?1 limits of Appendix 1, actions are taken to reduce ef fluents so that

resulttnt doses do not exceed the annual limits during the remainder of the year

and a special report is submitted to the NRC,

This section presents the results of the quarterly dose calculations performed

since July 1, 1990. Details are shown in Tables on Pages 1-3 through 1-4 as to

the types, sources i j 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.

1-2
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QUARTERLY CUMULATIVE DOSE CONTRIBUTIONS FROM RADIDACTIVE EFFLUENTS

* THIRD QUARTER, 1990

1. L1001D EFFLUENTS: TOTAL BODY DOSE CRITICAL ORGAN DOSE
(MREM) __ (MREM)

Monitor / Hotel Tank: 2.46E 01 3.56E-01
Steam Generator: 0.00E-01 0.00E-01

Totals: 2.46E-01 3.56E-01

T.S. 2.9.1. A. Annual Objective: 3.00E400 1.00E+01

forcent of TS Annual Objective:

This Quarter: 8.21% 3.56%
Year tc Date: 43.07% 18.73%

11. GASEOUS EFFLUENTS: TOTAL BODY GAMMA TOTAL BODY BETA
DOSE (MREM) DOSE (MREM)

A. Noble Gas Air Dose: 5.26E-03 1.3BE-02

T.S. 2.9.1. A. Annual Objective: 1.00E+01 2.00E+01

Percent of TS Annual Ob.iective:

This Quarter: 0.05% 0.07%
Year to Date: 0.21% 0.29%

B. 1-131, H-3, and Particulates TOTAL BODY DOSE CRITICAL ORGAN DOSE
with Half-lives > 8 Days (MREM) (Thyroid, MREM)

_,

* Inhalation: 6.60E 06 2.24E-04
* Ground and Food: 9.89E-05 4.62E-02

Totals: 1.06E-04 4.64E-02

T.S. 2.9.1.B. Annual Objective: 1.50E+01 1.50E+01

Percent of TS Annual Objective:

'
This Quarter:. 0.00% 0.31%
Year to Date: 0.00% 0.94%

* Highest of Infant or Child Dose f actors

O
l3 |

|
,
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-QUARTERLY CUMULATIVE DOSE CONTRIBUTIONS FROM.RADI0 ACTIVE EFFLUENTS
'

_
. FOURTH QUARTER, 19901

>

11. ~t10VID EFFLUENTS: TOTAL- BODY D0'r CRITICAL ORGAN DOSE
(MREM) (MREM)-

Monitor / Hotel Tank: 2.85E 01 -3.70E-01
Steam Generator: 2.70E-06 a 2.70E-06

' Totals: 2.85E-01 3.70E-01 i

,

T.S. 2.9.1. A. Annual Objective: 3.00E400 1.00E401

Percent of TS Annual Obiective:

This. Quarter: 9.48% 3;70%
Year-to Date: . 52.5% 22.43%

11. GASE0US EFFLUENTS:- ToiAt. BODY GAMMA TOTAL BODY BETA
. , DOSE (inREM) DOSE (MREM)

,

JA.- Noble Gas: Air Dose: 7.20E 03 2.00E-02 *

-T.S; 2.9.1.B. ~ Annual Objective:. 1.00E+01 2.00E+01-

Le | Percent = of TS Annual Obiective:
,

This Quarter: 0.07%~ 0.10%,

Year:to Date: 0.28% 0.39%

'

18.' I-131, H-3, and-Particulates -TOTAL BODY DOSE CRITICAL ORGAN 1 DOSE
s with Half-Lives > 8 Days -(MREM): (Thyroid. MREM)

* Inhalation: 9.llE 05 :1.67E-03-
* Ground-and Food: 9.32E-04~- 3.37E-01

-Totals: -1.02E 03 3.38E-01

T.S.| 2.9.1.B.! Annual Objective:- 1.50E+01 1.50E+01

Percent of TS ' Annual Obiective:

This Quarter: 0.01% 2.26%-
LYear to Date: 0.01% - 3.20%

*: Highest of Infant or. Child Dose Factors
t

O -

.

.
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SECTION II

ANNUAL OCCUPATIONAL EXPOSURE REPORT

Technical Specifications 2,9.1.b

January 1, 1990 to December 31, 1990

.
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ANNUAL OCCUPATIONAL RADIATION EXPOSURE 10CFR 20 REPORT
PERSONNEL WHOLE BODY EXPOSURE FOR CALENDAR YEAR 1990

P. O. B0X 399
-(''T FORT CALHOUN, NEBRASKA 68023-0399

-V
OMAHA PUBLIC POWER DISTRICT - NRC LICENSE: DPR-40

ANNUAL DOSE RANGES * NUMBER OF INDIV100ALS
(REM) IN EACH RANGE

NO MEASURABLE EXPOSURE 854

MEASURABLE EXPOSURE < 0.100 295
0.10 - 0.25 149
0.25 - 0.50 120
0.50 - 0.75 74
0.75 - 1.00 44

1.00 - 2.00 76
2.00 - 3.00 2
3.00 - 4.00 0
4.00 - 5.00 0
5.00=- 6.00 0

6.00 - 7.00 0
7.00 - 8.00 0
8.00 - 9.00 0

.g~v 9.00 -10.00 0() 10.00 -11.00 0

11.00-12.00 0
12-+ 0

TOTAL NUMBER OF INDIVIDUALS REPORTED: 1614

THE AB0VE-INFORMATION IS SUBMITTED FOR:

.(1) - THE TOTAL NUMBER OF INDIVIDUALS FOR WHOM
PERSONNEL MONITORING WAS REQUIRED UNDER
10CFR 20.202(A) OR 10CFR 34.33(A)
DURING THE CALENDAR YEAR,

OR (2)- THE TOTAL NUMBER OF IN0lVIDUALS FOR WHOM ,

PERSONNEL MONITORING WAS PROVIDED DURING
THE CALENDAR YEAR INCLUDING (1) ABOVE.

INDIVIDUAL VALUES EXACTLY EQUAL TO THE VALUES SEPARATING*

EXPOSURE RANGES ARE REPORTED IN THE HIGHER RANGE.

(3
L)
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SECTION 111

RADI0 ACTIVE EFFLUENT RELEASES - GASEOUS EFFLUENTS

Technical Specifications (5.9.4.a)

Table 1A Gaseous Effluents - Summation of All Releases
.

Table IB Not Applicable

Table IC Gaseous Effluents - Summation of All Releases

July 1, 1990 to December 31, 1990

O

111-1
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Radioactive Effluent Releases Third and Fourth Quarters

c')V GASE0US EFFLUENTS

Radioactive gaseous releases for the reporting period totaled 200 Curies of inert
,

gases. Over the third and fourth quarters of the reporting period, the gross

gaseous activity release rates were 1.03E+01 uCi/sec and 1.49E+01 pCi/Sec,

respectively.

Radioactive halogens and particulates with half-lives greater than eight days

released during the reporting period totaled 1.46E-03 Curies. Over the third and

fourth quarters of the reporting period, the halogen release rates were 2.16E-05

uti/sec and 1.57E-04 pCi/sec, respectively. The particulate release rate for

isotopes with half lives greater than 8 days for the third quarter was 2.05E-06

pCi/sec. The release rate for particulates with half lives greater than 8 days
! i for the fourth quarter was 2.40E-06 pCi/sec.

Total radioactive tritium released during the reporting period totaled 4.24E+00

Curies. Gross alpha radioactivity released during the reporting period totaled

3.89E-06 Curies.

.

( III-2
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Radioactive Effluent Releases - Third and fourth Quarters

O
C' ABNORMAL GASE0US EFFLUENTS

There was one abnormal gaseous release (90105) during the reporting period. On

December 9,1990, an unexpected release occurred from a sample line relief valve.

The resulting release did not exceed 10 CFR 20 limits. The total curies of

radioactive materials released to the environment totalled 0.0549 curies or

54,900 pCi.

Isotopic activity in pCi/cc for this release include:

Xenon-133 4.560E-01 Krypton-87 3,680E-02
Krypton-85M 2.200E-02 Xenon-138 1.400E-01
Krypton-88 5.280E-02 Argon-41 1.500E-02
Xenon-133M 1.080E-02 Xenon 135M 1.440E-01 .

Xenon-135 1.930E 01 Trituim 2.230E-06

jp) This activity is included in fourth quarter containment release totals found in

Tables lA and IC, " Gaseous Effluents - Summation of All Releases." Meteorologi-

cal data is recorded for the release duration and included in Tables 158 and 159

for the fourth quarter.

.
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SECTION IV
'

-RADIOACTIVE EFFLUENT RELEASES - LIQUID EFFLUENTS !

Technical Specifications (5.9.4.a) !j

|

| |
Table 2A Liquid Effluents - Sumation of All Releases j

i

Table 2B Liquid Effluents Sumation of All Releases !

|= |

| |
!

July 1,1990 - December 31,1990 I
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Radioactive Effluent Releases - Third and Fourth Quarters

'

[( LIQUID EFFLUENTS

During the reporting period, a total of 1.73E+00 Curies of radioactive liquid

materials less tritium, dissolved noble gases, and alpha were released to the

Missouri River at an average concentration of 4.71E-09 pCi/ml. This represents

4.7% of the limits specified in Appendix B to 10 CFR Part 20 (1.0E 07 pCi/ml) for

. unrestricted areas.

Dilution water during the period amounted to 3.53E+11 liters, while radioactive-

liquid waste volume was 7.45E+07 liters.

Additionally, .120.0 Curies of. tritium were discharged at an average diluted con-

centration 3.39E-07 pCi/mi or 1.11E-02% of MPC (3'.0E 03 pCi/ml).
,

I

Gross alpha radioactivity released during the reporting period totaled 3.03E-04
'

Curies.
,

p

|
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,EFFL 24NO.tWASTE DISPOSAt. REPORTi '

:.

.. ..

.LIOUID EFFLUENTS-5UMMATION,OF'ALL RELEASES 1.

|

.SCMIANNUAL:FOR JULY-THRU DEC:j90.
., . ,. . . . . ,

. _

'3 OUARTER 4 QUARTER
* :. . rISSION& ACTIVATION PRODUCTS.

TOTAL RELEASE (N0'-
TRITIUM. GAS. ALPHA)j 'CI 1.47E+00 "2.61E-01

i ..

AVG DILUTED'
.

.. . . 1.60E-09-
,

CONCENTRATION' 'UCI/ML '7.81E-09,
. .

<

4 PERCENT OF LI M I T .- . . . . .,

10 CFR 20 APP. B =|1.0E-07' _% 7.81E+00 1.60E+007-_

0 TRITIUM.

TOTAL RELEASE- CI 8.19E+01 '3.79E*01

AVG DILUTED ,

CONCENTRATION UCI/WL- '4.34E-07 2.32E-07'

PERCENT OF LIMIT .

.
. .

f to CFR 20. APD. B'= 3.0E-031 ..%- 1.45E-02, 7;72E-03.

. DISSOLVED & ENTRAINED GASES-

! TOTAL RELEASE CI 1.54E-01-' 3. 8 3E-01 '-
AVC DILUTED
CONCENTRATION; . UCIIPL' ' .8.16E-10 2.34E-09

PERCENT'0F LIMIT .
TECH SPEC = 2.0E-04 UC1/ML. 4.09E-04L 1.17E-03%.

Ir

D. GROSS ALPHA RADIDACTIVITV |
'

TOTAL RELEASE ' CI 0.00E+00 3.03E-06-

E. VOLUME OF WASTE RELEASE.:

PRIOR'TO DIL LITERS .3.84E+07 3.61E+07

F. v0LUME OF ' DILUTION MATEtt

THIS PERIOD LITERS 1.89E+11' 1.64E+11' ;

,
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I d
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SECTION Y

RADIOACTIVE EFFLUENT RELEASES - SOLID RAD 10ACTIVT. WASTE

Technical Specifications (5.9.4.a)

July 1,1990 - December 31, 1990
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-III. RADIOPCPIVE DTUJINT RELEASES -SOLID RADIQACTIVE
O' WASTE DTUJINP AND WASTE DISICSAL REKRP

July 1,1990 through C+:+'+r 31, 1990

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

A. SOLID WASTE SHIPPED OETSITE KR BURIAL CR DISPOSAL (NDPIRRADIATED)

lteth Number of Volume Curie Est. 'Ibtal
'1. Type of waste Shicoed Shitments Cu, Meter content % Error

,

a. Spent resins, July 0 0 0 N/A
filter sludges,- August 0 0 0 N/A
evapora;or- Septarber 0 0 0 N/A
tottans, etc. October 1 4.47 1.708 d 20

November 0 0 0 N/A
De =d.& 0 0 0- N/A-

Six Mcnth Total (Type A)- 1 4.47 1.700 N/A

b._ Dry m e assable, July 0 0 0- N/A
j ocntaminated _ August 0 0 0 N/A

I equipnent, etc. Septsta*. 0 0 0 N/A-
October 8 19.95 .- 0.590 20
Nwember 25 37.88 0.813 20
Decetter 18 15.29 0.058 20j.

--Six Month Total (Type B) 51 73.12 -1.461 20%

,.

c. Irradiated 7 July- 0 0 0 NA

wwmits and August 0 0 0 NA

other categories Septa ber 0 0 .O NA
Ocmhar 0 0' OL NA
Novenbar .0 0 0 NA

%2 0 0 0 NA-

i Six Nanth Total (Type C) 0 0 -0 NA.-
,

|

d. Other July 0 0 'O NA

August 0 0 0 NA
- Septanber 0 -0 0 NA

October 0 0 0 NA

November 0 0 0 -NA
pl 0 0 0 NA

Six tenth Total (Type D) 0 0 0 NA

|
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~ III. ~ RADIC9CTIVE EFTLUENT RELEASES - SOLID RADICACTIVE
C NASTE EFTIUENT AND WASTE DISPOSAL REPORT

~''
(Continued)

,

B. ESTIMATE CF MMCR NUCLIDE OCHPOSITIOi (By Type of Wasta) ,

1
1

i: 1. - Percentage of Curies fran Represental Isotopes

J.E222|! - Perm nt curies

a. Cs-134- 59.1% 1.010 All ou ar nuclides
Tc-99 11.4% 0.195 -are <1% of waste
16 -99 -11.4%. 0.195 )
C-14 3.9% 0.068 i-

H-3 3.9% 0.068
Co-60 2.9%. 0.050
Cs-137 2.8% 0.048
Fe-55- 1.5% 0.027
Mn-54 1.5% 0.026

b. Cs-137 60.5% 0.884 All o'ther nuclides
Co-58 11.5% 0.169 -are <1% of waste
Cs-134 5.6% 0.082

- Tc-99' 4.5% 0.067b -Mo-99 4.5% 0.067b) ;Ru-103 2.7%- 0.040,

-Rh-103 2.7%- 0.040
Aq-110m 2.6% 0.039
Ce-144. 1.9% 0.028
Pr-144: 1.9% 0.028

-Co-60 1.0% 'O.016

i. -c. N/A N/A N/A
L

.-d. N/A- N/A -N/A

-- C. SOLID WASTE (DISPOSITIGI).

Neber of Shirments Transportation Mode Destination

52 closed Sole Use Vehicle-- Barnwell, South
Carolina

D.- IRRADIATED FUEL SHIPMENIS (DISPOSITICN)

!
. Number of Shinnents Transportation Mxie Destination -

,|}
-

/: N/A -N/A N/A

'
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Radioactive Effluent Releases Solid Radioactive,

() Waste Effluent and Waste Disposal Report

(Continued)

E. PCP and ODCM Changes for the Period July 1,.1990 - December 31, 1990

in accordance with Technical Specification 5.9.4.a. the radioactive

effluent release report shall include any changes to the Offsite Dose'

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

No changes were made to the PCP,

No changes were made to the ODCH.
in
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SECTION V1

JOINT FREQUENCY DISTRIBUTION WIND DIRECTION VS. WIND
*

SPEED BY STABILITY CLASS AND METEOROLOGY DATA

PER BATCH RELEASE
,

(Regulatory Guide 1.21)

July 1, 1990 December 31, 1990
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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.

B. Meteorological Data Recovery
Data recovery from the on-site weather tower for the period July
through December 1990 was short of the 90 percent regulatory
recovery guide at 38.2 percent. Contributing parameters include
WD110, WD45, WD10, WS110, WS45 WS10, Delta T110M, and T10M. Data

losses and tower downtime during this period were due to system
hardware failures. The following tsble is a summary of the
parameters and . heir respective recovery rates for the period:

Recovered
Actual Parameter Hrs /

Parameter Recovery Rate Total Parameter Hrs

WD110 0.3822 1688/4416

WD45 0.3988 1761/4416

WD10 0.3920 1731/4416

WS110 0.3707 1637/4416

WS45 0.3659 1616/441E

WS10 0.3680 1625/4416

Delta T110M 0.4171 1842/4416

T10M 0.3582 1582/4416

Total Possible Hours: 35,328

Actual Tower Recovery: 13,482

Recovery Rate: 0.3816

VI-2
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L. Meteorological Data Recovery (Continued).

"

Hourly meteorological data used to- replace missing tower data for the
months of. July 1990-through December 1990 originated from the North Omaha

National Weather Service and NOAA Daily Synoptic Weather Maps. This raw

data ~ was .used in formulating synthetic- hourly data calculated in accor-
dance with a 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, 1990 through

n December 31, 1990 look appropriate for the season as indicated. The
' Pasquill Classes observed fnr the six month period are detailed below.

The first three months of.the -second half of 1990 (July-September) were:

Pasquill
' Class A B C D E F G Total

100.0% Obs? 0.5 8.2 10.4 38.6 27.5 14.0 0.8 =

and for October'through December were:
,

Pasquill

Class A B C D E F G Total

100.0% Obs. 0.5 5.4 '13.1 36.1 ?3.6 17.4 3.9 =

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

L Regulatory Commission. Recovery of synthetic and actual data requires a

L- minimum recovery rate of 90 percent for the year,

- On the basis of the data and its cross-checks,_ the weather data as amendedo

is completely valid for use in tabulating reactor vent releases..

VI-3
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RELEA$E NUMBER 1 90052~ -CONTAINMENT PURGE 1

1 START]NG TIME- / jut.Y .-l 6.1990 .,. NOUR 21 MINUTE'38
,

'

TIEE -wS10 WD10 -- D7110
b'tUR ' MPH' DEG? OEG-C-

7. 2. .112.2 .-1.0*

22 7.5 111.3 :-0.7
23 8a3 125.1' -0.4

+

24 .10.5 '130.6 -0.5
'1 .12.8 132.1 ~ -0. 7 -

L 2. 11.8 '128.6 -0.6
.3 12. 2 .- - 141. 4 ~ -0.7
4 ' 10.'1 15 7. 6 '." -0.9 i
5 .8.5 157.7 -0.8- .i
6 9.9 161.5 -0.8

'

7 9.8 '180.2' -0.8
8 9.8 158.8' -0.9.
9. 12.6 163.Os -1.1' |

10 12.7 '164.1. :-1.2
~

11 13.0 168.0. - 1. 5 '
12 14.1 171.0 -1.5 '
'3 13.7' 162.6 -126 i
'* 4 15.3- ~168.1 -1.5
15 17.7 172.0 .-1.6
16 18.3 169.7 -1.4
17 17.0 174.9 .-1.5
18 14.6 172.4 .-0.9
19 9.9 162.7' -0.9
20 9.3 152.9- ~-0.7

, 21 11.0 '155.5 ' -0.4
'

t
>

22 14.3 160.7 -0.6
23 14.3 163.1' -0.6
24- 14.2 167.3- -0.6

1 12.7 174;2 -0.7. -n

2 13.3 176.0 -0.7
3 13.0 179.1 -0.6
4 12.1 178.1 -0.4 ;

5 10.9 .175.0- -0.6
i 6 8.1 ~ '224.5 -0.8
'- 7 1.0 262.0 0.7 .i

8 4.7 185.5- 0.1 -
9 5.4 226.0 :-1.1

10 3.6 .284.8 -1.6.6

'11 4.0 '297 1 -1.7'

12 6.6 341.4 -1.7
13 6.8 358.6 - 1. 7 -
14 6. 3 - 345.7. -1.8
15 5.6 '345.9 -1.7 6

-?
-16 4.3 352.0 -1.5

17 3.7 5.1- -1.5 - p

18 4.0 356.1 -1.2
')

19 5.8 344.8 -1.0
20 5.4 359.4 -0.9
21 4.0 350.0. .-1.1
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..._ :. RELEASIL NUls0ER"[90053 CONTAINIGENT PURGE.
-{

i STARTING TIME aJULV'13.1990'' ? HOUR 4 MINUTE 58
'

' 1 *

LTIEE W510 : WD10 - =DT110
'

'!' ~

.:. HO .C ~ . MPH .. 'DEG- DEG CL
'

J. '2.2 ~ 298.3- 1.'9 -
5 't.5 299.6 2.4
6 2.5 .307.8? ' 2.1

~

,

7- 2.9 304;6~ 1.5 J
.e ~ 3.2 315.9'- .-0.11 .

9 3.0 .339;2 -0.9 - ,

~ 10 3.2 317.3 -1.0- .

.

11 .3.6 '351 7' - 1. 5 .; |.

12 3.0- 346.9 -1.4 .1
13 3.8 355.4 -1.4 i
14 5.0 - 5.3 -1.7 .i'
15 5.4' . 31. 2 . ' -1.5'
16 4.4 34.9- '-1'9-. ,

'17 4.1 30.9 -1.6- ',

i 16 4.4 20.7 -1.5 )

| 19 3.0 .358.5 -1.31
20 2.0 356.7 -0.6
* 2.2 251.2 0.9 . ;,

ai 3.6 194.5 : 3.1. ' i

23 3.4 230.4- -3.5- ;
! 24 -3.3- 256.4 4.5 -t

1 3.7 233.1-' -4.3- '' i-

2 1.9 264.2 5.0 )

3 2.0 227.3 5.1
4 1. 9 275.7 5.6;.

; 5 1.4 307.2 4.5'
6 :3.6 210.3 4.9
7 '2.1 257.0' - 4.7,

8 2.2 317.1 1.7 -
9 .1. 4 ' 323.1 -0.3 '[

10 1.9 331.4 -1.6'
'11 2. 6 - 349.2- -1.8 i

'

12 3.9 349.9 -t'5- ' !.

13- 3.4 350.7 -1.8 i*

14- 3.0 1.0 .-1.8
'

,

15 2.4 '22.0 -1.7 .
,

16 20 356.8 -1.3 1

'
'7 2.1 1.3 -1.6" t

18 1.8 40.0 -1.3 !
j, 19 1.6 66 6 -1.1'

20 2.2 94.1' .-0.4' t

21 1.8 279.4 0. 7 .. h

22 1.6 126.4 2.7 I
,

: ;3 1.2 145.2 3.9 .

1 24 '1.6- 282.3 4.3 .

-1 2.6 163.0 4.0" !

2 3.3 122.0 2.6 3

.3 2.4 97.6 2.5 tr

?

{ 4 1.3 245.0; '3.5
- i

.

t .
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!

5 1.3 77.6 2.0 ;

6 1.0 -147.9 4.6 >
'7 3.1 197.2 4.0

8 .1.7 82.5 O.1 *

9 2.0 80.3 -1.2 |

0 4.7 165.7 ~1A
' 8.1 156.5 -1.4

12 9.4 129.0 -1.4
13 12.1 123.0 -1.3 >

14 10.7 130.7 -1.4
15 .9.5 135.5 -1.5 -i

'
16 9.8 122.8 --1.5
17 10.1 116.0 -1.4
16 9.5 116.9 -1.2
19 6.2 95.2 -1.1 ,

20 5.5 103.4 -0.9
21 1.5 79.1 0.4
22 1.6 '287.9 1.4
23 1.8 29A.E 1.3. *

24 1.2 284.0 1.5 !
1 1.4 295.6 1.7 t

2 1.0 292.2 1.7 I
3 0.7 251.3 1.5 .

64 2.4 224.2 2.5
5 1.6 328.1 2.8
6 1.7 318.C 2.8 .

7 1.5 95.2 3.2 |
8 2.4 81.8 0.8

'

STOP TIME Jul.Y 16,1990 HOUR 7 MINU7E 13 ,
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y-- y ,~5_,

(J -\ 'i 'I \
*

t. > \ >

'% %,J

2 0.8 23.9 - 0.~ 1
3 1.5 12.5 -0.3
4 1.9 328.9 0.5
5 1. 5 . 346.1 0.8
6 2.7 339.9 1.1

1.4 342.9 0.7
- 1.4 2.8 0.1

0.7 24.3 -0.4-*

10 1. 2 - 28.8 -0.7
't 3.1 35.5 -t.1
12 4.3 42.2 -1.3
13 6.2 50.4 -1.6-
14 4.9 37.1 ' -1.3
'5 5.7 47.9 -1.2
16 4.5 43.3 -1.0
17 4.8 21.5 -0.9
18 2.5 19.2 -0.7
19 6.4 9.5 -0.9
20 6.5 357.9 -1.0
21 5.3 359.5 -0.8

2 4.0 353.0 -0.5
23 3.2 126.0 -0.3
24 5.5 344.0 -0.9

5.' 338.8 -0.5
2 2.4 327.9 -0.2
3 2.0 312.9 -0.1
4 3.4 321.0 -0.3
5 2.5 320.4 -0.5
6 3.2 321.2 -0.2
7 2.8 322.6 0.1
8 2.0 309.9 -0.3
9 4.0 329.9 -1.1

10 4.5 341.4 -1.4
1 5.2 349.9 -1.6

'2 4.8 349.7 --1.7
'3 3.9 348.8 -1.7

| 14 4.0 344.7 -1.6
15 4.1 348.3 -1.6
16 4.8 346.9 '-1.5
17 4.6 350.6 -1.4
18 4.4 331.2 -1.4
19 3.9 327.3 -1.5
20 1.8 317.8 -0.8
21 0.1 326.8 0.8
22 .0.3 279.1 2.2
23 0.6 300.7 2.1

, 24 0.3 246.9 3.9
! 1 0.3 119.7 5.2

2 1.4 161.8 4.4
3 0.6 296.9 3.4
4 0.2 279.1 5.3
5 0.9 216.0 5.4
6 0.3 106.6 5.6
7 0.4 276.7 5.3

STOP T!wE JULY 23.1990 HOUR 6 MINU7E 22
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{N - . /"'A .

b] D b ).:

17 7.3 321.8 ' -0.4
18 12.2 0.6 -0.6
19 6.5 29.7 -1.0
20 '3.6 30.6 -1.2

1.9 307.6 -0.2-*

.. 2.6' 312.1 .0.1

.? 2.5 330.3- 0.1
4 2.3 342.6 0.3
1 7.0 295.7 0.3
2 5.0 ~ 340.6 1.1
3 8.0 '328.9 0.9-
4 6.0 349.1 1.2
5 4.0 348.9 1.3
6 '7.0 316.9 0.9
7 5.0 326.9 1.3
0 7.0 336.5 0.3
9 10.0 349.3 -1.2

10 10.0 2.3 -1.1
11 8.0 4.2 -1.3
12 6.5 16.9 -1.4
13 7.5 11.2 -1.4
14 6.1 11.6 -1.4
'5 5.8 9.6 -1.4 i

*f 5.3 11.6 -1.1
it 5.6 13.3 -1.3
18 5.1 12.4 -1.0
19 4.1 12.3 -0.8
20 2.7 7.4 -0.5
21 1.7 318.4 1.2
22 3.6 268.6 2.4
23 2.2 323.1 2.9
24 2.6 345.5 3.9

1 5.4 301.4 2.5
2 3.6 299.6 2.0
3 5.4 301.6 1.4
4 5.4 301.3 1.5
5 4.8 293.6 0.9
6 6.0 321.5 1.6
7 4.2 322 5 1.1
8 6.0 323.0 0.2

STOP TIME JULY 30.1990 HOUR 7 MINUTE 24
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RELEASE NUMBER 90057 CONTAINMENT PURGE

STARTING T!wE AUG 9.1990 HOUR 16 WINUTE 41

T!HE W510 WD10 DT110
HFJR MPH OEG DEG C

^ 3 t- 195.0 -1.6
'7 3.0 165.0 -1.7
18 2.4 135.0 -1.5
19 2.0 95.0 -1.0 |

20 2.1 110.0 -0.5 |
21 2.1 125.0 0.5 |

22 2.4 135.0 0.7 |

23 2.1 125.0 1.0 t

|

24 2.1 125.0 1.5
1 2.0 115.0 1.5

2 2.0 115.0 1.5

3 2.0 115.0 1.5
4 2.0 95.0 1.5

5 2.1 105.0 1.5

6 2.1 115.0 1.5
7 2.4 125.0 1.0
p 3.6 145.0 0.5

4.9 165.0 -0.5#

10 6.0 180.0 -1.0

STOP T!wE AUG 10.1990 HOUR 9 MINUTE 24

STARTING TIME AUG 10.1990 HOUR 11 MINUTE 9

T1wE wS10 WD10 OT110
HOUR MPH OEG DEG C

11 5.4 205.0 -1.2
12 5.1 235.0 -1.5
13 4.8 255.0 -1.6
14 3.9 210.0 -1.6
15 3.0 160.0 -1.6
16 2.0 100.0 -1.6
17 2.0 90.0 -1.5
18 2.0 80.0 -1.5
19 2.0 70.0 -1.0
20 2.0 70.0 -0.5
21 2.0 70.0 -0.5
22 2.0 65.0 -0.5

23 2.1 60.0 -0.5
24 2.1 60.0 -0.5

1 2.4 60.0 -0.5
2 2.2 50.0 -0.5

3 3.0 40.0 -0.1
4 3.6 30.0 0.5

5 3.3 25.0 0.7
6 3.0 15.0 0.9
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RELEASE NUMBER 90058 CONTAINMENT. PURGE $

STARTING TIME AUG 16.1990 HOUR 14 MINUTE 45

TIEE WS10 WD10 DT110
MotfR MPH OEG . DEG C

14 5.1 174.8 .-1.5
15 5.1 ~ 68.8 - -1.6

-16 4.8 187.4 -1.6
17 4.5 183.2 -1.6
10 4.5 168,4 -1.5

STOP TIME AUG 16;1990 HOUR 17 MINUTE 58
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RELEASE NUMSER 90062 CONTAINMENT PUNGE
I . .

| STARTING TIME AUG 27.1990 HOUR O MINUTE 30
|

! TIME wS10 'wD10 DT110
**Ct # R MPH DEG 'DEG C

|:
I 1 3.6 145.0. 1.2

'2 3.9 145.0 1.3

STop TIME 'AUG' 27.1990 HOUR' 1 MINUTE 50
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RELEASE NUtsBER' 90063 CONTAINMtMT PURGE. s

STARTING TIME AUG 27.1990 NOUR 2 mis.UTE.12

T!uE WS10 WD10 DTito i

HOUR WPH DEG DEG C

. 3.9 145.0 1.3
3 3.9 155.0 1.8
4 4.2 160.0 1.7
5 3.9 165.0 1.6
6 3.9 168.0 1.7
7 3.6 167.0 t.7

.

|

STOP TIME AUG 27.1990 . HOUR 6 MINUTE 29
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RELEASE NUMBER 90064 CONTAINMENT PURGE

STARTING TIME AUG 27,1990 HOUR S MINUTE 29

TIwE wS10 WD10 DT110

[HOUR MPH OEG DEG C

6 3.9 168.0 1.7
7 3.6 167.0 1.7
0 4.2 177.0 -0.8
9 4.8 169.0 -1.1

10 5.4 158.0 -1.5

STOP TIME AUG 27,1990 HOUR 9 MINUTE 43

i

!
'

|

,

VI-58



.- ,.--. p\ -_

\
'

'

,.

s %
'

RELEASE NUMBER 90065. CONTAINMENT PURGE

STARTING TIME AUG 27.1990 HOUR 13 MINUTE 51

TIME WS10 WD10 DT110
w'.tc MPH DEG DEG C

'a 3.6 125.0 -1.e
54 4.5 121.0 -1.9
15 5.4 114.0 -2.0

STOP TIME AUG 27,1990 HOUR 14 MINUTE 5

STARTING TIME AUG 27.1990 HOdR 14 MINUTE 23

TIEE wS10 WD10 3T110
HOUR MPH DEG DEG C

14 4.5 121.0 -1.9
15 5.4 114.0 -2.0 -

116 6.0 131.0 -1.7
'T 5.4 162.0 -1.7
-m 4.5 184.0 -1.?

STOP T I M F. AUG 27,1990 HOUR 17 MINUTE 56

,
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I ret. EASE NUMBER 90067 CONTAINMENT PURGE

STARTING TIME AUG 28.1990 HOUR 6 WINUTE D

TIuE WS10 wD10 DY110
' W.* MPH DEG DEG C-

- 2. 4 - 155.0 '2.0
? 2.4 185.0 2.0
8 3.0 176.0 0.5
9 3.3 252.0 -0.5
to 3.6 267.0 -1.1

STOP TIME AUG 28.1990 HOUR 9 MINUTE 53
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RELEASE NOW5ER 90035 CONTAINwENT PURGE

STARTING TIME - Nov 17.1990 HOUR 1 MINUTE 19

TIDE WS10 wC10 0T110
Her 1 MPH OEG DEG C

1 1.0 175.0 4.1
2 2.7 170.0 4.1
3 2.7 160.0 4.1
4 2.4 155.0 4.1
5 3.0 145.0 4.1
6 4.8 135.S 3.5

6.0 125.0 1.5'

B 6.3 130.0 -0.5
0 6.3 140.0 -1.0
to 6.6 145.0 -1.5
Ti 6-9 150.0 -1.5
12 6.9 150.0 -1.5
13 7.2 155.0 -1.5
14 7.2 155.0 -1.5
15 7.2 155.0 -1.5
16 7.2 155.0 -0.5
17 7.5 150.0 0.5
'S 7.5 150.0 -0.5
19 7.8 145.0 -0.5
20 7.5 140.0 -0.2
21 7.5 140.0 -0.2
22 '.2 135.0 -0.2
2' 6.3 140.0 1.0 ,

24 5.7 150.0 1.5
t 4.8 155.0 2.0
2 4.8 145.0 2.0
3 4.8 135.0 2.5
4 4.8 125.0 3.0
5 4.5 135.0 3.0
6 3.9 145.0 3.5
7 3.6 155.0 4.0
0 3.9 185.0 -0.5
9 3.9 175.0 -1.0

10 4.2 185.0 -1.0
11 3.6 180.0 -1.2
52 3.0 180.0 -1.5
13 2.4 175.0 -1.6
14 2.0 205.0 -1.6
'S 2.0 235.0 -1.5
16 2.0 270.0 -1.5
17 2.0 270.0 -0.5
16 2.0 270.0 0.5
19 2.0 270.0 1.0
.' O 2.C 270.0 2.0
21 2.0 270.0 2.5
22 2.0 270.0 2.5
23 2.0 270.0 3.0
24 2.0 270.0 4.0

1 0.1 335.0 6.1
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RELEASE NUMBER 90087 CONTAINMENT PURGE
I

; STARTING T!WE NOV 23.1990 HOUR 21 w!NU7E 30
|
| TIME WS10 WD10 DT110

|
HOun WPH DEG DEG C

21 10.2 207.0 3.8
; 22 11.5 207.5 4.5

| 23 9.9 209.9 6.0
i 24 10.4 202.1 5.1

1 10.5 206.3 6.5
2 3.2 205.4 4.4
3 1.6 113.5 -0.2
4 2.4 83.9 -0.3
5 3.5 173.0 0.5
6 1.6 232.4 0.3
7 1.2 192.6 0.6
8 3.0 207.4 0.3
9 2.6 154.7 -0.1

10 1.4 253.3 -1.2
51 2.6 251.9 -1.6
12 6.1 .250.1 -1.8
'3 3.9 259.0 -1.8
4 3.5 267.7 -1.8

15 3.2 273.7 -1.9
56 3.5 238.6 -1.5
17 2.4 212.9 -0.1
18 1.8 160.2 2.2
19 0.6 127.4 3.9
20 3.3 187.5 4.8
:1 4.9 261.1 5.2
22 2.0 27.6 4.9
23 0.1 297.8 5.7
24 2.2 177.9 3.0

1 2.4 289.2 2.2
2 2.7 295.2 2e
3 0.2 270.6 1.5
4 1.0 343.5 0.6
5 6.7 356.2 -1.0
6 '3 . 8 356.6 -1.1
7 2.6 5.9 -0.7
0 3.5 352.2 -0.7
9 3.5 348.3 -1.3

10 4.4 359.4 -1.7
il 5.1 42.5 -2.1
12 5.4 56.3 -2.2
13 5.8 48.3 -2.4
14 4.5 56.0 -2.0
15 4.5 66.3 -2.0
'6 4.3 60.5 -1.7
17 2.9 68.8 -1,3
18 0.2 6.6 -0.4
19 1.7 250.7 -0.2
20 1.5 96.8 -0.4
21 1.8 112.5 -0.2
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,r- .
,~. ,.

,

N $ h h k ,r%/ %.,/ y

7 3.0 314.2 -0.3
8 2.5 317.7 -0.7
9 1.7 311.7 -0.5

10 3.6 318.4 -0.9
1' 4.4 ~327.9 -1.6

2 6.8 338.1 -1.4
*- 8.7 344.7 -1.4
14 7.6 338.8 -1.0
15 7.1 342.3 -1.0
16 6.6 346.6 -0.8
17 4.8 350.4 -0.2
18 1.1 350.2 0.8
10 0.7 276.5 2.3
20 1.2 122.7 1.9
21 1.9 353.8 2.3
22 2.0 245.8 1.6
23 1.8 174.9 1.5
24 0.6 103.0 1.9

1 1.3 162.0 1.0
2 1.0 81.3 0.6
3 3.8 339.1 't.6
4 3.0 336.1 1.0
5 1.3 257.6 0.4
r 2.5 169.0 -0.3
7 3.6 79.8 -0.7
8 4.8 87.0 -0.8
9 5.9 102.8 -0.9

10 9.6 93.8 -1.5
11 7.3 82.9 -1.3
12 7.4 76.9 -1.6
13 6.6 124.8 -1.4
14 6.2 69.6 -1.1
15 10.4 83.0 -1.2
16 10.1 84.5 -1.0
17 5.5 16.4 0.3
18 6.3 50.0 0.4
19 4.5 22.2 0.5
20 4.6 9.0 0.5
21 4.9 7.4 0.8
22 5.1 4.1 0.6
23 6.1 4.5 0.1
24 6.5 1.6 -0.3

1 6.3 354.7 -1.4
2 7.0 347.3 -1.4
3 8.2 343.7 -1.4
4 7.5 337.7 -1.3
5 8.2 336.6 -1.4
6 8.5 331.6 -1.4
7 11.6 327.3 -1.5
8 12.3 322.2 -1.4
9 11.0 321.5 -1.4

570P TIME OEC 3.1990 HOUR 8 MINUTE 20
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RELEASE NeweER 90089' CONTAINMENT PORGE

-STARTING TIME 'DEC 6.1990 . HOUR 18 MINUTE 25

TIME ~ wS10 wD10 0T110
Hots 4 MP4 DEG DEG C

$8 1.9 253.6 1.1

19 3.7 236.2 1.0

20 6.5 226.7 1.7

21 8.4 228.4 2.6

22 0.7 231.0 3.3

23 10.2 230.8 2.8

24 11.0 223.4 3.2
1 11.5 227.5 2.6

2 13.0 226.0 3.0

3 12.5 225.0 4.5
4 11.4 222.2 4.6
5 9.7 229.7 3.% ,

6 10.6 233.2 2.0 |

7 10.0 218.5 5.7 )

8 8.2 229.1 4.6

9 4.5 223.4 1.3

10 8.9 240.2 0.1

7.2 221.2 -0.8**

12 5.7 251.6 -1.5
i

1 13 3.0 257.6 -1.7
14 3.1 254.7 -1.7

15 2.1 265.8 -1.6

16 1.6 266.5 -1.3
17 1.3 219.6 -0.5

18 0.9 202.9 0.5

19 1.0 23.1 1.9

20 0.7 311.1 2.3

21 1.0 233.2 3.0

22 1.0 353.9 3.7

23 0.8 43.5 4.1

24 1.8 352.9 2.4
1 2.1 335.5 4.3

2 1.1 35.0 4.6

3 1.0 54.3 4.8
4 0.9 137.6 2.2

5 1.5 359.9 2.9

6 1 1 337.4 3.7

7 2.5 215.8 3.7

9 0.7 349.1 4.8

9 1.6 327.3 5.1

to 1.0 2.7 2.8
11 1.5 97.7 -0.4

12 1.8 260.6 -1.6

13 3.0 171.1 -1.6
14 1.5 184.9 -1.7

15 1.5 139.7 -1.7

16 2.9 127.3 -1.0

17 2.5 92.3 0.1

18 1.7 77.4 .0.3

.
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N
;v.

'9 3.5 :123.1 2.6 |

-20 8.7 182.4 0.5
'

21 7.5 1?S.6 4.0
22 7.6 186.7 4.3
23 8.8 193.4 4.5 !
14 8.6 192.7 4.3

t- 4.4 157.7 1.0
2 .7 105.4 1.0
3 2.5 164.7 1.2
4 1.5 119.5 0.1
5 2.0 156.1 :0.3
6 2.6 185.7 1.1
7 2.5 170.4 3.a
8 0.8 180.6 3.7
9 0.6 315.4 C.7

10 0.0 288.3 -0.5
11 0.7 267.7 -0.8
12 0.2 *29.1 .-1.4
13 0.6 62.6 -1.4

STOP TIME DEC 9.1990 HOUR 12 MINUTE 13
.

| STARTING TIME DEC 9.1990 HOUR 12 MINUTE 25

TiwE WS10 WD10 DT110
; HOUR MPH DEG DEG C

12 0.2 329.1 -1.4
*3 0.6 62.6 -1.4
14 I.0 211.9 -1.2
'S 1.5 254.6 -1.2
16 1.8 229.9 -1.1
17 1.1 193.8 -0.4
IB 1.3 237.4 1.8
19 3.8 114.4 1.5
20 0.5 21.2 3.1
21 0.5 335.1 6.7
22 1.1 277.5 6.3
23 0.7 205.1 6.5
24 1.3 166.9 8.4

; 1 2.1 295.9 6.9
! 2 2.0 275.0 6.2
r 3 2.0 255.0 5.3
| 4 0.7 273.4 4.6
j 5 1.4 114.7 7.3
| 6 0.9 130.3 9.5
t 7 0.5 290.5 3.9

8 2.0 2D9.9 4.9
i

| 9 1.0 98.9 6.1
|

| STOP TIME DEC 10.1990 HOUR 8 MINUTE 3

i

|
,

VI-98

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



. , , s. . . ....m.m.a - - . . . - _ . - - . . . . .. .-4 ~m~wmm. - # - - - - . _ _ * m.-g u .2,_, ...-mm.4
4 k.:: #

Q .;'

'

-.I* t

>.u
, } --

.

3
L':'

O 4
-:1

-%.

t

i

4

, tT-

>

4

.).''

s .i

..
m-

_ y . -.

I' R
y:

. . .

>'*

ea .-- .o
N: -M

W; -W ,

- y: : ar - y 4

.:n. - M 3
^

*J
g

me - W w
5T e- 3-

:W 3-
.'O ;-P=-' : 1_ e-

- - o -e
r : -c-, '. g

-:' ec oc

- pm . S
. -.

-

-

_

--2 ; -
.g

- --

,. p
. . s
. 94 .. .

:

-.4 s o-
, .

o.
! >= r . 3 -m

. m. .- 3' -* * -e.O+p;'w .

e. * a W N. *. N. N. M. W. a. M. O, M. b. m. : a M.- OU M g M. O. w t N. . in. N. M. @. O. N. o. m. m. W. 4. m, 4, 9, =? - N - - Q U -- M. *s

.
. . ..O

... ar -e - - . e .

-

r ea - ' =
-. *0- * * * * * *- e O O O O c e * * e - - * * *C ' ': n - 0 0 0 0 0 0 0 0 0 0 0 0 * O 0 w-

: O .. o * oo
-

t<a e 6 a-l a.4 I t * MW.4 i s.t t 1.t i e: 0 t I i 6 6 -s e e t- t- >- W - ' 1 I ee
- - M. u- .c o

=W - , - -W-'

.' O |D' O
|:- - 3 -0;
i -- - _o 'Qi

g; . . . . . . W

- *. O M. M. e. *=, * M. b. .m. @. b. N. T. M. M. M. M. T. e. @. O. S. '- 0 0 .- N O. *.. m. e. M. e. e. N. W. N. ED. @. M. @. m. m. e.
Q C

-,. -.W'a W - W W- -

[ y. .

-

J E ' . 3 . ' O O " @ e (Pt 9 M O @ @ M @ W ** O @ M @ O M = .S 0Q . T m e a 5 O W @ *= b == 0 W 9 O W b m e e Mt^ 1i- MWM4404-re*= e N N M T M N M M N N ' rW m' 3- N * O S O O P= c O O @ O O O *= @ - M ** 3
'

' '

- > ' MMMNMMNNMMNMMMMNMM M M M M M M N M ** * N == *=s = p p * * * *=

-y;
_

':0 K O
** 22 Z:. > **. . em

>W..'>. .
.

A' E OI- @ m.a b.g @ T.O.N.O.@.C.h. .N.9. .O.ci.M.m.O T i-@ @ @ m.e M O N e @ C W @ a ".N.m. m--- M- E
.. . . e e e e e e e- . . - - Q ( e- a . . . . .e6ag , eg .

M $ -- O T N == == *= *= N N N M M N M 4 s= N 4 e. M MS M N N *= * * e- O *= s- e- N 4 m m m q @ @ m m5 -W p.

:..J m.3 M M 3
W

1 1 C
.

N M g m @ b eD m O * N M 4 - N M v m c b
e m. N N N N N..OeNMT-NMT@@be@O

WE -*-WT. e
e == e .- * e - N te N N Ne-. 3p30 '. e

'og es
,

W W
L

a ,, c ; , ~ . , , - - - . . , _ . , . - . , -- -- - _- __ - --



,
_ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ __ _ _ _ _ _

t,

| 1,O' U[% U
-/ %

1

I

t

8' 7.2 122.1 -1.5 t

[ 9 8.4 121.8 -1.5- !

10 8.7 125.1 -1.6
11 10.0 123.9 -1,6
12 9.8 122.4 -1.6

3 9.5 120.0 -1.6
5 .1 8.7 120.9 -1.5
15 9.5 112.7 -1.5
16 8.2 113.2 -1.5
17 7.1 119.2 -1.4
18 5.2 114.9 -1.2
19 5.5 s07.3 -1.3
20 3.7 115.8 -1.2
21 2.1 108.2 -1.1 j.

22 1.4 110.2 -1.1 '

23 0.6 162.2 -0.8

STOP TIME DEC 14.1990 HOUR 22 MINUTE 3
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RELEASE NUMBER 90090 LONTAINMENT PURGE

STARTING TIME DEC 15.199'O HOUR 5 MINUTE 40

TIME wS10 WD10 DY110
hoi'4 MPH DEG DEG C

5 7.9 281.1 -1.3'
0 7.9 283.0 -1.4.
7 9.6 287.5 -1.1
8 9.8 296.4 -1.2
9 9.1 303.7 -1.5

10 10.0 308.8 -1.4

STOP TIME DEC 15.1990 HOUR 9 MINUTE 10

.

>

;

&

L

,

!
l

<.

t

<

1

F

VI-101 i

;

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



- u -.
,

*
., - .c . . c.4

? -
-

,

'

. . . . .' ' ';-
~

'% -. -, .-
,

~"m )- -

.. u.
,

- . /
w

RELEASE NUMBER 90091 -. CONTAINMENT ' PURGE -'

ST ARTING . TIME " DEC 16;1990' . HOUR _'6 MINUTE.50 - _
, _

I TTIME 'WS10 ' It.110 L DT1'10 :
HOUR MPH ' 1DEG DEG C

6 '8;2' 180.8 2.5-
~

5

'7 .6.1. ' 147.1 ~. OA - it-

:8 5.3 .123.5- 0.8 ,

'9 4.2. ~110.3 0.5 - 3
i - -10 . 6.9 139.3 -0.8-

' 'i
i11 10.6- 155.5. - 1. 6 .-

12 9.9 150.8- -1.5-
~ '{

'

13 7. 3 - 142.0:: - 1. 4 - 4'

j - 14 _7.3 151.5 -1.4:
' 15 - 7.2. 151.6 -1.2 --;
16- 3.6 125.3 -0.9

; 17 - 1.3 119.4 -0.7 .

to 2.0 110.7- -0.5 rj-
19 3.4' 112.3 -0.3

*

| 20 5.2 120.9 -0.6 ,.

! 21 5.6 124.4 -0.B
22 6.1 -132.6 : -1.0

1 23- 7'5 139.8 -1.3.

24 .7.0 151.5 -1.3 ;

'2 5.0 .155.3- -1.3
~

!I 7.4 166.5.. -1.2
i-

3 4.8 157.7 -1.2
4 2.7 143.3 -1.2 i
5 0.6 111.0 .-1.1 .

, ,
6 0.3 50.5 -1.1 ;

7 : 0.3 159.9 - 1. 0 , .t

8 0.6 282.6 -1.1 g

9 1.6 313.1 -0.8 . |
ISTOP TIME. DEC 17;1990 HOUR S MINUTE.30
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RELEASE NUMBER 90094 CONTAINwENT PURGE

STARTING TIME DEC 19.1090 HOUR 1 MINUTE 15

118E wS10 WD10 DT110
H3UP MPH DEG DEG C

' ' O.9 237.2 -0.3
'

2 1.0 250.0 0.7

STOP TIME- DEC 18.1990 HOU4 1 MINUTE 35
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RELEASE NUMBER - 90095 CONTAINMENT PURGE
,

STARTING TIME DEC 18.1990 HOUR '5 MINUTE 30

| TIME WS10 WD10 0T110 >

t H094 MPH DEG DEG C -
|

j 5 1.8 128.2 2.1
6 t.5 121.7 2.0,

7 2.8 128.8 1.0 '
'

| 8 4.1 97.1 -0.1-
9 4.9 98.2 - 0. 4 !

10 4.5 115.4 -0.4

STOP TIME DEC 18.1990 HOUR 9 MINUTE 58
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c ret. EASE NUMBER ':' 90096 . ;CONTAjNABENT PURGE ~
.

'5 TARTING TINE 'DEC 18.1990. HOUst . . 9 MINUTE 59 : !
'

' T!f%E - WS10- 18010 .DT110
'

'
. H0up - : mph " DEG- "DEG.C.

-

,

. .

'4- '4.9 : 98.2 . 04 ;

10 4.5 115.4 ~ - 0. 4 - .!
11 ,4.4 136.7- '-1.44
12 7.5 152.4 -1.5

.33 8.6 -161.3- -116'

{ 14 9.91 165.7: - 1 ' 6 ...

1 15 8.3 150;7- 1-1.5 {' 18 4.6' 161.6 --1.4
4 '17 2.2 "215.9- -0.8- ,'
i. 10 1.1' 151.7-: : 0.'1 -
8 19 - 1.4' 304.1 . 0.6 >

!' 20 1.7 99.9 : 0.6 !
I

-

'
,21 0.9 124.3 - 1.- 1

|- 22 1.9 282.7.. .2;f- |i

| 23 1.3 294.6 '3.7 i

} '24- 1;1 276.9 - 4. I -
. 1

:
- 1 0.8 288.5 :5.2 ;

2 0.9 298.2- 2.0
- '!

0.1 . !J 4.5 312.7 -

'
4 5.6 316.9 -0.2-
5 5.5 ' 319.7 .-0.5 ,

STOP T'I ME DEC 19.1990. HOUR 4 MINUTE .9.
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RELEASE NdMBER '90097 CONTAINMENT PURGE

STARTING TIME DEC 20.1990 HOUR 1 MI NL'T E 12

TIME WS10 wC10 -DT110
HDt!R MPM DEG DEG C-

1 9.7 316.1 -1.7
2 9.8 315.1 -1.2

STOP TIME DEC 20.1990 HOUR 1 MINUTE 55

STARTING TIME DEC 20.1990 HOUR 6 MINUTE 10

TIKE WS10 WD10 DT110
HOUR MPH DEG DEG C

6 9.0 319.9 -!.5
7 8.8 317.5 -1.4
8 9.5 316.0 -1.4
9 8.6 317.0 -1.1

10 9.9 317.0 -1.6

STOP TIME DEC 70.1990 HOUR 9 MINUTE 56

i

r

VI-110
,

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



..... .- -

'['
A

.

#

'

V

N
H

/p \ M

, >

@ m
O M

W W_
>* O > @
D 4 3
2 2

W W
X H 3 >

W D D
' O m Z (D

Z.g - * .

D E 3
h- E g

D W D D
y'k f

* N %

W & E
E 2 D

Y @
g

- -
( O O
P- O m
Z @ m
O e e

u . O = 0
0 00 e @ b @ t. ID. @.

@ O CU
e N. N. M.

m
m N e mN. == * . .

eC e e.e= e e e e e C e .= e
WW t 4 6 eie * *W t 6 ei *

i U QO O O OO O
! ED W N W N
l' m O O

O
- O W U

m W W
C0 C. o.m.h. 0. N. N.

O C0 N e w tp D
W eW W e- W . ..
2 00 b b m o m m. N 3 00 m. e. m b&

33 eeeNe *W e

O P MMMMMMM H MMMM
2 W W

.E. .E.
OD C
ZZ Z

** W == e
|' /"% W W >=

DI @ m.o.m.m.N.M. O.- E 4. N. e. m.
&EL a T

Eg
'

( - M
-a . O et O'- (",

; A W >= M3 EDmmbWDC >- > M2 mmmm H
e *= M M 3 M< .J M 3

W
E

W2 g .h O e.?) ** N M g mW ta

3.
,

.L. o
.e e= * * e 3 . *NN

F HI



- - ' -
-

.w - ,
.

. g. ; p-.. .: -.- 9
-

-- . . _- 1

. .a. .

_ .. ,
-

. . ,..g. .. ;. ;.

p -
' ' ^ i.I'

, , .,

:= .
~

g . .

n-

r, - -

. ,
_

y : RELEASE NUMBER: 90098 JCONTAINMENT; PURGE*

'

: STARTING TIME :DEC '-20.1990.. :MOUR 20 m!NUTED16. .

2T111E i WSt0' "WD10' ? DT110 :
. HOUR' 'WPH- - .. DEG - ,DEG C1'

. -: 09 ': '9.5.~
E317.8; i-1.3-
~~ 315.'1 <- 1. 2 , '

(' ~2 . 9.3
* 22 '10.3 315.6- :: - 1. 4 <-

. 23 !- 7. 9 - .322.4 : : - 1. 2. -
2A 7A} -318.5 - -0.91

^1 8.2: 319.8 ~ .. - 0. 71-

STOP TINE ~ DEC 21,1990 - HOUR O WINUTE 57~

I

i' STARTING TIME'. 1DEC''21.1990 HOUR'.1 WINUTE 4-

i . . . .

' TIKE WS10 WD10 DT t 10 - -

HOUR NPH DEG DEG C
*

.

| 1 8.2< 319.9 -0.7-
2.. '7.6 317.1-- -O_6

STOP TIME LDEC-21.1990 HOUR 1 k!NUTE 5
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RELEASE NUMBER 901GO CONTAINMENT PURGE

STARTING TIME DEC 22.1990 HOUR 17 MINUTE 29
~

.T1ME WS10: WD10 DT110
M0uR MSH DEG DEG C

7 4.0 317.5 0.1 '

38 1.9 307.5- 0.1
19 0.6 304.5 1.2
20 1.0 299.3 2.2
21 0.8 303.9 1.7
22 1.1 262.1 2.4
23 1.7 240.7 2.5
28 0.9 272.6 2.8

1 1.4 252.9 0.1
2 0.6- 262.8 0.2
3 .1. 7 279.0 0.8
4 1.7 157.6 0.8
5 2.5 177.7- 1.5
6 1.2 164.7 1.6
7 1.5 343.7 1.5
0 0.9 130.5 1.6
9 0.2 248.3 0.1

*? 4 7 176.9 -0.5

STOP TIME DEC 23.1990 HOUR 9 MINUTE 35
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afLEASE NUMBER 90101 CONTAINFENT PURGE

STARTING TIME 3EC 23.1990 HOUR 12 MINUTE 56

TIME wS10 wD10 DT110
MDt'A MPH DEG DEG C

'2 7.2 199.7 -1.5
13 5.8 232.1 -1.6
14 3.7 231.3 -1.3
15 2.6 198.1 -1.5
16 1.5 202.6 -1.4
17 4.8 222.1 -0.8
18 9.4 206.9 0.0
19 6.5 ??. 2 0.8
20 3.6 270.5 -0.2
21 5.4 280.0 -0.5
22 3.0 220.0 -J.I
23 3.2 269.7 . -0.3
24 5.2 259 4 0.1

1 6.7 249.9 0.4
2 9.0 IS: 5 0.?
3 9.2 237.i 0.3

l 4 S.9 234.4 1.4
'

? 8.0 240.7 1.5
6 6.4 238.6 1.7
- 4.S 222.1 4.3
6 7.0 214.7 5.4
9 3.0 128.2 0.6

'O 4.6 161.2 -1.2
11 8 .' 5 174.7 -1.2
12 7.3 181.5 -1.0
13 5.5 201.7 -1,9

14 7.1 193.6 -1.5
15 6.1 220.2 -1 r

16 7.1 217.0 -1.2
17 10.2 206.7 -0.8
1G 10.9 2G6.s 0.2
19 11.1 200.6 1.5
20 11.4 218.4 3.3
21 9.7 216.3 4.1
22 9.0 228.8 1.9
23 6.5 236.2 1.5

I 24 6.1 238.4 1.9
1 3.5 25".8 1.2
2 2.9 249.7 1.0
3 3.3 261.8 0.2
4 4.1 281.6 -0.3
5 8.2 300.1 -0.8
6 11.1 316.3 -1.3
7 11.1 318.8 -1.4i

| 8 10.4 315.8 -0.9
~

9 9.7 315.9 -1.3
to 7.6 322.3 -1.6
11 6.6 325.8 -1.7
12 6.8 322.2 -1.7

|

|
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SECTION Vil

POTENTIAL DOSES 10 INDIVIDUALS AND POPULATIONS

(Regulatory Guide 1.21.)

July 1, 1990 December 31, 1990
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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 f rom ground releases were calculated in
millirem (mrem) to an average adult, teenager, child and infant using the
annual configuration of the GASPAR program. Results to each receptor are
shown in Tables Vll A-1 through Vll A 34. Also, the doses to the same
groups, Table VII B 1, 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). If the total curies released per isotope during the
semiannual period are assumed relemsod for an annual period (Ci/yr), this
release rate reduction is conveniently offset by the annual usage or dose
factors, thereby allowing GASPAR to calculate semiannual doses.

The inputs to GASPAR for the semiannual period from July 1, 1990 through
December 31, 1990 were as follows:

(h
() (1) All gaseous effluents were as described in Section 111.

(2) Entrained gases (Xe 131M, Xe 133M Xe 133, and Xe 135) from Liquid

effluents were described in Section IV.

(3) Semi-Annual 'X/Qs' at the actual receptor locations, which were
corrected for open terrain, plume depletion, and radioactive decay
factor were calculated according to Regulatory Guide 1.111, Also

included were semiannual deposition 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, I for

3daily intake of animals while on pasture and 8 g/m for the air
water concentrations.

Vil 2
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!

j Potential Semiannual Dosos to Individuals from Gaseous Releases (Con't)

] (5) All dose factors, transport times from receptor to individual, and

) usage factors were defined by Regulatory Guide 1.109 in GASPAR.

l
| (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 allk pathway for that
sector was not considered. If it was present, then its actual i

sector distance was used,

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

:

) (1) The open terrain and deposition corrections increase semiannual
i "X/Qs" by a factor-ranging between 1.0 and 4.0.

(2) The production, intake and gra' zing fractions, as defined in the, -

I input definition statement, represent an environmental area _in an
l' extremely conservative manner.

B. Potential Semiannual Doses to Population from Gaseous Releases

:

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. Re-

suits are shown in Table Vll C 1. The population integrated dose is the
sumation of the doso received by all individuals and has units of man-
thyroid rem when applied to the sumation of thyroid doses. The same

inputs were used as in the individual case with the addition of the
,

following:

(1) - A total population of 734,668, based on the 1980 census, was used to
define the sector segments within a 50 mile radius of the plant.

; VII-3
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Potential Semiannual Doses to Population from Gaseous Releases (Con't)

i

q'v (2) Total productions for milk, meat and vegetation were based on 1973
atinual data for Nebraska as recommended by the NRC for use in
GASPAR.

C. Potential Semiannual Doses to Individuals from Liquid Releases

The body, skin and organ mrem for liquid releases were calculated for all
significant liquid pathways using the annual configuration of the LADTAP
program. Dose conversion factors used by LADTAP for ingestion and shore.
line deposition are shown in Table Vll D 1. Results are shown in Tables
Vll D 2 through Vll D 9.

The inputs to LADTAP for the semiannual period from July through December
1990 were as follows:

(1) All liquid effluents were as described in Section IV, except for the
entrained gases (Xe 131M, Xe 133, Xe 133m and Xe 135).

(2) A plant discharge rate of 791 cubic feet per second (CFS) or
7.91E+02 was used.

(3) Dilution factors (inverse of the mixing ratios) were computed based
on Regulatory Guide 1.113 (equation 7 in Section 2.a.1 of Appendix
A) for a one dimensional transport model.

1

(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 Table
Vll D 2.through Vll D 5 was used. For Tables Vll D 6 through
Vll D 9, a transport time of 0.0 was used from the plant to the
discharoe site.

t

| (5) A. shorewidth factor of 0.2 was used.

VII 4
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Potential Semiannual Doses to Individuals from Liquid Releases (Con't)

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

The discharge site in Tables Vll D 6 through Vll D 9 was 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.

D. 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
mile radius of the plant. Results are shown in Tables Vll-E 1 through

Vil E-6. The 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,
commercial fish, recreation and biota were calculated based on a
distance of two miles downstream as approxir..ately the distance to
the nearest recreational facility DeSoto Bond National Wildlife
Refuge.

(2) The total fish harvest for both sport and commercial purposes was
calculated using an average commercial fish catch for Nebraska.

E. Direct Radiation Doses to Individuals and Population

Direct radiation doses, attributed to the gamma radiation emitted from the
containment structure, were not observed above local background at any TLD

sample locations for this semiannual period.

Vll-5
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FORT CALH RECEPTORS IN ALL SECTORS 01-15-91

spECIAL log, JN a 8 RES i,

AT 4.67 MILES E L

BETA AIR DOSE = 1.36E-03 MILLMADS TABLE VIT-A-8-

CAMWA AIR D05E = 4.7DE-04 MILLRADS

Pathway T.BOCT G!-TRACT '8ONE liver MIONEv Twvt0ID LUNG $Mf M
--.______.___.__________.___ _____..._________.-.._. _-___.__ __...__.__________.__=-

PtitE I 2.75E-04 1 2.75E-04 | 2.75E-04 1 2.75E-Os i 2.75E-C' | 2.75E-04 i 2.89E-04 t 7.80E-04 I,__._...._ ..... . ......__.__...____-..__._..__..
... _ . . . . . . _ _ _ . - _ _ _ _ . . . . . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ - _ _ .
Gs 9: - * t.09E-07 3 1.09E-07 ) 1.09E-07 j 1.09E-07 | 1.09E n7 1 2.09E-07 t 1.09E-07 ? 1.31E-07 |

____.__________.________._.._________.. ....____.
_ .. _ ___._ _____._____ ____.__________. . I I
IN-at I I I I I I | 3.56E-053.57E-05 1 3.56E-35 1 2.56E-07 | 3.59E-05 1 3.62E-05 | 1,45E-04 1 1 3.5SE-03 |

ADULT * ----__.__________. ,
-.-.__________._____ ____.__.----__ ..___..__________.____ ___,_.__.---- 3.57E C5 |

TEEN I 3.60*-05 | 3.59E-05 I 3.60E-07 I 3.62E-05 1 3.E*1-05 l 1.71E-04 1 3.59E-05 |--.___-_ _'___.-._.._______e.__----.__._-_____.__________.--
CHILD | 3.19E-05 I 3.17E-05 I 4,89E-07 | * 21E-05 1 3.24E-05 l 1.85E-04 1 3.17E-05 1 3.164-05 |

_-__.____.____- ...
.

. . _ _ . . _ _ . - - _ - _ _ _ _ _ _ . - - --- .._...______._____.____,_.....____.________._.______.___.._______...
INFANT | 1.84E-05 | 1.82E-05 I 3.85E-07 1 1.86t-05 | 1.872-05 I t.59E-04 1 1.82E-05 | 1.82E-05 I______._ _ . . ..._..__________.__________.__________.-.________.__.. . . . _ _ _ _ _ _ _ _ . _ . . . . . _
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FORT CAL RECEP70R$'IN ALL SECTORS 01-15-91

SPECIAL LO OM a 11 RES.VEG
AT 1.68 u!LES SE

eETA AIR DOSE = 1.02E-02 MILLRA05 TABLE VII-A-ll
GAWMA AIR DOSE = 3.68E-03 MILLRADS

|

|
' PATHWAY T.8ODY GI-TRACT BONE LIVER MIONEY THvROID LUNG SMIN

.._..._._...._...._ -........_................-_-_-_......... ........._...... -. -_...._ _..-..
PLJuE ! 2.18E-03 | 2.18E-03 1 2.18E-03 | 2.18E-03 i 2.18E-03 1 2.18E-03 1 2.28E-93 I 6.02E-03 |_. ..._....._....._...._.........._._........ __... ._..... ....__..........._.._.........- ....

t GE Hu? ! 3.10E-06 1 3. DOE-06 1 3.10E-06 ! 3.10E-06 1 3.10E-06 1 3.10E-06 1 3.10E-06 1 3.72E-OL i--.___.....-..
| .......__...__.._.... ..._..._.__..___......___._._.........._.._...._. __..----
| vECET | | | | | | | | |

I ADULT i 4.71E-04 | 4.58E-04 1 9.66E-06 1 4.7TE-04 I 4.85E-04 | 4.68E-03 | 4.63E-04 | 4.63E-04 |---- -..._......_............... ........
...._-__.._....- _...- ---........... _._.--

1(EN | 5.37E-04 1 5.35E-04 I 9.54E-06 I 5.43E-04 | 5.51E-04 1 4.03E-03 | L.31E 04 1 5.30E-04 |-......_ ........._..._........_.... .......... ........... _...,.............-_
CHILD | S.31E-04 | 8.24E-04 | 1.83E-05 | 8.39E-04 | 5.48E-04 | 6.13E-03 1 8.22E-04 | 8,21E-04 |

_........+.

_____..... ___. ____._... ... _......__. _...... .....- ...... ..... ..._.. .... ....._.. _.

INHAL | | 2.57E-04 |
| | | | | |

I. 1 2.01E-06 | 2.6DE-04 | 2.62E-04 1 1.11E-03 | 2.57E-04 | 2.57E-04 i| ADULT | 2.58E-04 ... _. _-_ .____... _._......_.....___.._ .._...._... .__ ______... .__........_...._...-
TEEN 1 2.60E-04 | 2.59E-04 | 2.83E-06 | 2.62E-04 f.2.65E-04 1 1.31E-03 i 2.59E-04 i 2.58E-04 |-...._...-_.._._.+._.._.._...._-__ . . _ . . _ _ . . . . . . . . . _ . . . . . . . . _ . . . . . _ - _ . . . . . . . . . . . _ . . + -
CHILD I 2.30E-04 | 2.29E-04 1 3.34E-06 | 2.32E-04 | 2.35E-04 1 1.43E-03 1 2.29E-04 I 2.28E-04 |

-

........ - - - . - - + - - - -- --...._.....-.
..... ___..___....__+. .. ....______ ..___. .__ ..

INFANT 1.33E-04 | 1.31E-04 I 3.03E-06 | 1.35E-04 | 1.36E-04 1 1.23E-03 | 1.32E-04 | 1.3tE-04 i'

___..... .__....___...._....._._______....___.._.. _.. ....._ .........___._ ._ .._....____. _-_.
!
i

,

<

s-

+
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FORT CALH RECEPTORS IN'ALL SECTORS 91-15-91

SPECI AL Lot ON s 12 5HEEP
-AT 4.74 MILES. $E

JETA AIR DOSE = 1.19E-03 MILLRADS TABLE VII-A 12
GAMMA AIP DOSE = 4.20E-04 HILLRADS'

Pathway T.eODY GI-TRACT BONE LIVER MIDNEY 7HvROID LONG SKIN
--.....--.............--.----..-.....--...---....--....--........---.

PLuef i 2.48E-04 | 2.48E-04 1 2.48E-04 1 2.48E-04 | 2.48E-04 |'2.48E-04 | 2.59E-04 I 6.92E-04 I
-- . ----.--...... ..---

.. ..._.........--...--............--- .................--................................- ----..
Go:< w: 2.86E-07 | 2.86E-07 | 2.86E-07 |'2.66E-07 | 2.66E-07 | 2.86E-07 1 2.832-07 1 3.43E-07 |- .. -----...

= -. _ -........-- _.------ _ . . . _ . . . . . . . . _ - - - . - - . . . . _ - _ . . . . . . _ _ . _ . . . _ _ -
weAT I | | | 1 i i i I

| 7.97E-06 I 7.85E-06 1
4DutT I 7.94E-OS | 7.9BE-06 1 1.S8E e7 ] 8.03E-06 | 8.09E-06. .I 5.49E-05........--.... -- - ....----......- ..-- __.- - . . . . . . . . . - - . . - - . - - - - - . . . . . . . . . . . . . . . . - -
TEEN i 4.76E-06 1 4.75E-06 ! 1.3GE-07 1 4.83E-06 | 4.88E-06 | 3.89E-05 | 4.70E-06 1 4.68E-06 |.....-.................. --...... ...----......-- ..+ . .-- ...............-- .......- --.. --.
CHitD 1 5.77E 06 | 5.69E-06 | 2.45E-07 | 5.86E-06 I 5.91E-06 | 5.71E-05 l 5.68E-06 | 5.6%E-06 |......--.......--.........--- ...-- ............-- --. --..........................---............

.

T/II-17
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FORT CATH, RECEPTORS IN ALL SECTORS 01-15-91

SPECIAL LC s0N # 13 RES.VEG.
AT 0.88 MILES SSE

eETA AIR DOSE = 4.28E-02 MILu1 ADS TABLE VII-A-13
GAuwA AIR DOSE = 1.56E-02 MILLRADS

PATHWAY T.800v GI-TRACT BONE LIVER MIDNEY THYROID LUitG $ MIN
_ ----.------- --.-- ------ .----------s

- - - - - - - - . - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - + - - - - - - - - - . -
PLUME I 9.22E-02 | 9.22E-03 | 9.22E-03 | 9.22E-03 | 9.22E-03 | 9.22E-03 I 9.65E-03 1 2.54E-02 1
- - - - - - - + - - - - - - - - - - . - - - - - - - - - - . - - - - - - - - - - . - - - - - - - - - - . - - - - - - - - - . - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - .

f .21E-05 i 1.21E-05 | 1.21E-05 1 1.21E-05 l 1.21E-05 l 1.21E-05 1 1.21E-05 | 1.45E-05 |GLOUNE-- .-----.- --------.----------.----------.- --- ----.----------.----------.-- -------.-------- -.
VEGET | | | | | | | | |

ADULT | 1.97E-03 | 1.96E-03 | 3.77E-05 i 1.99E-03 | 2.03E-03 1 1.84E-02 1 1.94E-03 | 1.94E-03 |---------.- _---- __.--------__._--_-_----.-_ __-__-.- _--_-_- ---------- _------- -.----------.
TEEN 1 2.25E-03 | 2.24E-03 | 3.72E-05 1 2.27E-03 | 2.30E-03 1 1.59E-02 | 2.22E-03 1 2.22E-03 I_-...--------.------ ---.-- ----- -.----------.---------.- --------.----------.----------.- __
CHILD | 3.48E-03 | 3.45E-03 I 7.13E-05 l 3.51E-03 | 3.55E-03 1 2.41E-02 | 3.44E-03 | 3.44E-03 |----- - -.- --------.----------.....------.--- ------...--------............----------.----------.

INHAL | | | | | | | | |

ADULT | 1.08E-03 1 1.08E-03 | 8.64E-06 i 1.10E-r3 | 4.72E-03 $ 1.08E-03 | 1.03E-03 |
---------.----------.------- --.----------3 1.09E-03

...---.. -.---- .---.----------.--------...----------.

' FEEN | 1.09E-03 1 1.09E-03 | 1.21E-05 l 1.10E-03 1 1.11E-03 I 5.61E-03 | 1.09E-03 | 1.08E-03 |---------.- --------.------- --. ---------..---------.----------.----------.----------.-------- -.
CHILD l 9.66E-04 | 9.59E-04 | 1.65E-05 I 9.74E-04 | 9.85E-04 | 6.11E-03 i 9.61E-04 1 9.57E-08 1----- ---.- --------.-------- - ----------.----------.----------.---- -----... -------.------ ---.
INFANT | 5.57E-04 1 5.51E-04 1 1.30E-05 l 5.66E-04 | 5.69e-04 1 5.27E-03 1 5.53E-04 | 5.50E-04 I

- . . - - - - - _ - - - - - - - _ - . - - _ - - - - - - - . - - - - - - _ - - - . - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - . - - - - - - - - - - . - - - - - - - - - - .
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FORT CALK . F.ECEPTORS IN ALL SECTOR 3 C 1 - 1 '5-01
~

$PECIAL L OH 0 1G CtEF .I LJ
AT 1.8% CILE3 SSE

BETA AIR DOSE = 8.14E-03 MILLRADS ggg gpp14
Gauma AIR DOSE = 2.93E-03 MILLRADS

DATHwAV T.SGDY GI-TRACT BONE LIJER KIDNEY THVROID LUNG SKIN
_________.__________.__________ __________.____'______.__________.__________.__.._______.__________.
Pi t!t'E I 1.73E-03 | 1.73E-03 | 1.73E-03 | 1.73*-C* 1 1.73E-03 | 1.73E-03 | 1.81E-03 1 4.79E-03 |

....__...________.__________.__-_._____.___.______.__________.__________.__________ __________.

ht" wt- ? 795-06 | 1.79E-06 I 1.79E- 06 | 1.79E-06 | 1.79E-06 1 1.79E-06 i 1.79E-06 | 2.15E-06 !
.. .._....__________.__________.__________._______.__.______.___.__________. .________._.________.

* EAT ! i l i i i i ! I
ADULT | 5.40E-05 l 5.4tE-05 | 9.90E-07 | 5.45E-05 | 5.49E-05 1 3.48E-04 | 5.35E-05 ? 5.33E-05 |

_________.__________.__________.__________.__________.__________.__________.__________.__________.
TEEN | 3.23E-05 | 3.23E-05 | 8.16E-07 | 3.2BE-05 1 3.31E-05 | 2.46E-04 1 3.19E-05 | 3.18E-05 |

_________.__________.__________.__________.__________.__________._______ __.__________. _________.
CHILD l 3,91E-05 | 3.87E-05 | 1.53E-06 | 3.97E-05 | 4.00E-05 1 3.61E-04 1 3.8EE-05 | 3.84E-05 |

_________.__________.__________ __________.__________+__________.__________.__________.__________.
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FORT CALHy RECEPTORS IN ALL SECTORS 01-t5-91

SPECIAL L6*.#10N # 16 OEEP.VEG
AT 1.98 MILES 5

eETA AIR DOSE = 8.27E-03 MILLRADS TABLE VII-A-16
GAMMA AIR DO5E = 2.98E-03 MILLRADS

04THwAY 7.500Y GI-TRACT BONE liver MIDNEY THVROID LUNG SKIN
. - - - - - - - - - - . . . . . . - - - - - . - - - - - - - - - - _ - - - - - - - - .

-

... ------+----------.- --------.----------....-------
PouuE I 1.76E-03 | 1.76E-03 | 1.76E-03 | 1.76E-03 | 1.76E-03 1 1.76E-03 | 1.84E-03 | 4.88E-03 |.--------.----------.----------+---.-- ....-- -------.----------.----------.----------.----------.
GoOUND ! 1.74E-06 | 1.74E-06 | 1.74E-06 1 1.74E-06 | 1.74E-06 1 1.74E-06 | 1.74E-06 | 2.00E-06 3.....----.----------.--------- ...--------.----------.----------.----------.----------.--.----- -.
vEcET | | | | . | | | | t

ADULT | 3.81E-04 | 3.8CE-04 | 5.42E-06 | 3.85E-04 1 3.70E-04 | 2.74E-03 | 3.77E-04 | 3.77E-04 1---------.--- ------ ----------...--------+----------...--------.----------.----------.----- ----.
TEEN I 4.36E-04 | 4.34E-04 | 5.36E-06 1 4.39E-04 1 4.44E-04 | 2.40E-03 | 4.32E-04 1 4.32E-04 |=....----------+----------.---------.----------.----------.----------.---------- ---.------._-_
CstLO I 6.74E-04 I 6.70E-04 I i.03E-05 1 6.79E-04 | 6.84E-04 | 3.65E-03 | 6.69E-04 1 6.69E-04 1- - - . . . - - . - - - - - - - - _ . . . - - - - - - _ - . - - _ - - - - - - . - - - - - - - - - - . _ - - - _ - - - - - . - - - - - - - - - _ . _ - - - - - - - - - . - - - - _ - - - _ .

| | | | |

1 5.53E-05 |IMEAT | | | 5.57E-05 | 3.40E-04 1 5.43E-05 | 5.42E-05 lA0 ULT i 5.48E-05 | 5.50E-05 | 9.59E-07_-------_.--------- .--------_-.-_-_--._-_.------.,__-.-------_--.------_--_.---------_.__-----_--.
TEEN | 3.28E-05 | 3.28E-05 1 7.90E-07 | 3.33E-05 | 3.36E-05 1 2.39E-04 | 3.25E-05 1 3.23E-05 I- _---.....------.----- ----..... ----.----------.----------.-------- -..... -----+----------. --
Cr1LO I 3.97E-05 1 3.93E-05 | 1.48E-06 1 4.03E-05 1 4.00E-05 1 3.51E-Os 1 3.92E-05 1 3.91E-C5 |---------.----- ----.---- -----.----------.----------.----------.----------.---------- ----- -- -.

!
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_ _ . I
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roTT CALH CECEPTORS IN f.LL SECTORS '01-15-01 (
".PECIEL L ON a 1 cow L ./ x

r.T 2.74 CILES S

BETA AIR DOSE = 4.12E-03 MILLRADS 7Aggg yyy_g_37
GAWMA AIR DOSE =.1.46E-03 MILLRADS

_________.___800V
Pt.THwAY T. GI-TRACT BONE LIVER KIDNEY THVROID LUNG SKIN

_______.___ ______.__________.__________.__________.__________.__________. _________.
plt >wE | 8.59E-04 | 8.59E-04 | 8.59E-04 | 8.59E-04 | 8.59E-04 I 8.59E-04 I 9.00E-G4 1 2.40E-03 I
___.__-_____________.__________.__________.__________.__________.__________.________._.__________.

GROUND i 6.54E-07 I 8.14E-07 | 8.14E-07 | 8.14E-07 | 8.14E-07 | 8.14E-07 | 8<14E-07 | 9.78E-07 I
________.__________.__________.________._.__________.___ ______+__________.___ ______.__________.

C0w CILK | | | | | |
| 6.39E-05 |

$

LDOLT j 6.71E-05 | 6.54E-05 | 3.99E-06 8 6.96E-05 | 7.37E-05 | 1.92E-03 1 ! 6.39E-05 1
_________.__________.__________.__________.__________.__________.____ ___.__________.__.._______.

TEEN | 8.86E-05 I 8.53E-05 | 7.25E-06 | 9.33E-05 | 1.01E-04 | 3.02E-03 | 8.32E-05 | 8.32E-05 l
_______._.__________.._________.________._.__________.__________._________ ____ .______ ___.

CHILD | 1.41E-04 | 1.33E-04 | 1.76E-05 ! 1.49E-04 | 1.60E-04 | 5.94E-03 | 1.31E-04 1 1.31E-04 |
______ __.__________.__________.__________.__________.______.___._ ________.____._____.__________.

]NFANT | 2.18E-04 | 2.01E-04 | 3.67E-05 1 2.43E-04 | 2.50E-04 | 1.43E-02 | 1.99E-04 $ 1.99E-04 |
_________.__________.__________._____.____.__________.______ ___.__________.__________. ________.

.
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OLECEPTO'.lS IN:f.LL SECTdR5H 01-15-91 _
jfr , ;

-

:

I _
_

' FORT CAL ..

*

15PECIAL'L ON #!4-;CEEF1
'

'
"

L- i -l
- E

-- -

1 AT f |2.00 2:ILES J 553 - .;-

- eETA AIR . oost :_3.esE-03 es!Lt.RAos
' Game 4A . AIR i DOSE: = 1.40E-03 MILLRADS --TABLE ~VII-A-20

PATHWAY 'T;BODV GI-TRACT - BONE -- 't.IVER . -KIDNEY' THYROID ~ .'-LUNG: S KI N" !
'

._.. . . . . . . . . _ . . . . _ . . . . - - ---.___....._......__-4............__...-....-_...... - -______.
- p.t m8E : l'8.27E-04|l? 8.27E-04,| 8.27E-04:l 8.27E-04 |(8.27E-04'l 8.27E-04 1 8.66E-04 1 2.30E-03 1. :; i

.................._____._ .....________..___..___..___-_.._......_........_.... ........____ _..

u . =: .t 5.91E-07;i'5.91E-07.l.5;91E-07 l'5.,91E-07..!.5.91E-07 | 5.91E-07'I 5.91E-07.I 7.10E-07 |-

,

,._....--__-..._-...._......._---.-......._....s.._-_..__........-_.._...---_._.---.....--..

, :KEAT. ! .
. l. . .|' . |. -. |' - .. '| . .|_ .

-lj. .|-

ADULT 1 2.siE n5;l
2.stE-05...._-..Is.27E-07'1.2.63E-05.l.2.64E-05.5 1.23E-04-

| 2.59E-05'.l 2.59E-05 |-... _ ......----... _ _ = .- _ . - - _ _ _ __ ._ ....._--. _- - - - - . . . . .

TEEN' :- | 1.56E-05 1.54E-05 | ;_..._- _-...._-..___.I-1.56E-05Ll-2.69E-07 1 1.57E-05;I.1.58E-05'|-8.59E-05 | 1.55E-05 ' .i_- -... __ - - + - - - -_ . _...._-_.. - .......-........ _-__

CHILD -8 1.89E-05 | (.87E-05-|'5.05E-07:
.. . _.._.-_.. ...-_+-- - ._........_.....Iut.91E-05 li1'.92E-05'i''t.25E-04 | 1.87E-05 |'1.86E-05 |-

_ _....+-... -__..._- _ . _ . _ _......._...+.
_
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' V) ' ( -' (,FORT CAL ,_ EECEPTORS.IN fLL SECTORS-~; 01-15-91
' SP8'CI AL L ON FC 5 . CES .:

,

..

- (*T -- 0.72 2:!LES : SU

BETA' AIR: DOSE = 3.68E-02 MILLRADS" HEE VII--A--21GAMRAA AIR DOSE =Lt.35E-02 MILLRADS

. -- PATHWAY .T. BODY- - GI-TRACT - BONE- . LIVER . KIDNEY' THYROID L11NG SMIN
'

<
.. _ ....--___-..- _-._- -.---_.-____.- ._-_--_----._ - -_- ..._ - . .

PLtWE _,|~7.96E-03 | 7.96E-03 l 7.96E-03 I?7i96E-03 | 7.90E-03|| 7.96L-03 l'8.33E-03 | 2.19E-02 1 '

--....- .-_--_---__._. __.. _-..'__---____.--____-- _.----.._.-_.-----.-..._.,

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

| 1.53E iGsarxHD t 1.28E-06L|.1.28E-06.| 1.28E-06,|.1.28E-06 | 1.28E-06.!'1.28E-06 | 1;28E-06
..__--_-06 t

-_--., . ... ..__......-- -..- -.-.--_..__ --.___ ._____.--__ ___-.--._____ ....---

INHat _ -| , I. .

. ; . g .- . j- -- | - |- .. -| |- .

AcuLT | 9.28E-04 | 9.26E-04 l.7.46E-06 | 9.34E-04.1 9.41E-04-| 4.06E-03't.9.25E-04 1.9.23E-04 |
- _ _ - - - - - _ . - - - - - _ - - - - . - - - - _ _ . . . . . . . . - - - - _ - - . - _ - - _ . - - - _ . . . . . _ . . . . . . _ _ - - - _ - - - . . = _ . .- =- +

TEEN | 9.36E-04 | 9.32E-04 | 1.05E-05 | 9.43E-04 |J9.54E-04 | 4.84E-03'l 9.32E-04'| 9.28E-04 |
.._----_.. _-.....---- . ....... . _ ..---- -. . . _ . .-_.

CHILD ..! 8.29E-04'l 0.23E-04- .1.1.42E-05 | 8.36E-04 | 8.45E-04 | 5.27E-03 l 8.24E-04 | 8.21E-04 |
_. -. --.-_-------_. _ - - . _ - - - - - - - - - . _ ' - - ._-------.. .- -._-----_.--.

INFANT | 4.78E-04 | 4.73E-04||,1.12E-05 | 4.86E-04 | 4.88E-04 | 4.54E-03 1 4.74E-04 I 4.72E-04 |
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%e. s I --- FORT CALR, J' . Tf5ECEPTORS.IN ALL15ECTOR5u01-15-01-
^ '

t -

SPECItL Lt w 10N # V7NVEG;. ~ '_ l L '
? ATE.1.33 CILESJ S's'

,

,

rDETA' AIR DOSE ='8.20E-03 atILLRADS' FABLE'VII-A-23,

GAamtA AIR DOSE = 2.95E-03-MILLRADSD
^

p 7Hway's -~ T. 90DY 'GI-TRACT.: HSONE' : LIVER TMVROID ' ~ LUNG- , 58(I N-

. KIDevEY'_+__:F.. , ..... ___. ..;___+_.._.____+_ - _ - - - - - - - + - - - _ - - _ . _ + - - - - - - _ - - ..____..._--- ----+ -_-- --.-

PLUME l ?.74E-03 111.74E-03 l.1.74E-03 1: 1.74E-03 I 1.74E-03 | 1.74E-03 l'L82E-03 l'4.94E-03 | ,

'

...;_..... _ a... __. __a.__ _'. .. . .... __ _ ___ +._. -_.+--- - - - - _ _ . + + . - . . . + - 1-

_.+___ .._-08 1 5.20E-08 i 6.24E-08 l :!GzooND -t't.20E-08 f.5.20E-08~i'5.20E-0Bil 5.20E-08 1 5.20E-08 | 5,20E,

..=.........._. .....__.._ ...+...._.___......_.-...+_ _ ...____ _ . _ ..__ ..

3.74E-04'| 3.74E-04'|~4.45E-04-I.-3.74E-04''VEGET1.. .!' . .

~l:3.74E-04:|L1;63E-07-1
: . . _ |: _ -|' . I- -! . :l: . |

3 I | 3.74E-04 | -i; ADULT I 3.74E-042

_________.... ..._. # - -. _-----:-+---_ .. a_. -_ - + - - - - - _ . _ - + _ _ . ' - + - - - -+ ,

TEEN- ' l 4.28E-04 l.4;28E-04 1 1.61E-07 l.4.29E-04.1'4.29E-04 1 4.87E-04 l'4.28E-04'l 4.28E-04 1. !

,

-- + - -- 4 ' _ _ + _ . - - + = _ - - . . _ . - -+ .. _.._+ -+ --=
,

CHILD | 16.64E-04 ' I 6.63E-04, i : 1.09E-07 ' i S.64E-04 I 6.64E-04 I"7.53E-04 iL6.63E-04 | 6.63E-04 | |
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-> FORT CAtJ.4 J f:ECEPTORS 'IN . Att. SECTORS '[.i O 2-15-01 (-

f'
- SPECIAL L L aON * /8 .LES.VEG:

' ' -

.

. - V
_ :AT ".1.01;.CILES';USN: _

--

-

-

. , . . - - .

- SETA ; AIR DOSE =:; 4.39E-03 WILLRADS - TABLE VII-A-241.21E-02 WILLRADS.
' caemeA AIn DOSE *.

, . -

.' PATHwA Y '~ TeBODV1 ' GI-TR ACT - BONE- : LIVER MIDNEYi THYROID .. . LUNG '5%IN;

-_. -=.- _ .... -- . -. . . - - . _ - . - - - - - - : =

7 owwE ...... -----.1
2.59E-03 1-2.s9E-03 1~2.59E-03 I 2.59E-03.I;2159E-03 | 2.59E-03 I|2.71E-03 I 7.16E-03 I--

-

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

cowe -I.2.56E-06 | 2.56E-06 | 2.56E-06'|'2.56E-06
.'|2.56E-06----. ------.1J2.56E-06.j 3.07E-06 I| 2.56E-06-I

-_--- =

"vfGET | .| ..

. I;7 99E-06 | 5.60E-04-l.5.67E-04---.I 4.04E-03 4 5.49E-04 l'5.49E-04 1.. ADULT | 5.55E-04 | 5.53E-04
. ||- .| .. | |. l'I ,. |'

4

. ..- _- --. . . - _ - - - -
- - =- _.- _.- -._

TEEN | 6.3'E-04'l 6.32E-04 l;7.89E-06 I 6.39E-04']L6.46E-04 | 3.52E-03 1 6.29E-04 | 6.28E-04 |-

---n --- -- - + - . + ' + _ + - . - . .- .-- -. "

CHILD I 9.82E-04.] 9.76E-04 | 1.51E-05.l.9.88E-04 I 9.95E-04-.I''5.36E-03 I 9.74E-04 I 9.73E-04 l.
-

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

' INH 2L- 'I. .l . 1. . l. 'l- . . . l ..I' I- . I
-

-

ADULT | 3.06E-04 | 3.05E-04 ||2.43E-06 | 3.08E-04-| 3 DOE-04 |
- - - = _ - - -._ -.__ . - . . - -. 1.33E-03: 1 3.05E-04 1 3.04E-04 1.-- --. . -.

TEEN: 1 3.08E-04 f.3.07E-04 |--3.41E-06 1 3.11E-04.I 3.14E-04 | 1.58E-03 |-3.07E-04 | 3.06E-04 |-

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

CHILo | 2.73E-04 1 2.71E-04 l'd.64E-06 | 2.75E-04.| 2.79E-04 | 1.72E-03.1 2.72E-04 i '2.71E-04 I.
- _ = _ = .-- .. -. s- . ------.- - . __ .--_ -. .

twraNT l 1.57E-04 1 1.56E-04 1.3.65E-06 1: 1.6GE-04 l..1.61E-04 1 1.48E-03 1 1.5CI-04 1 1.56E-04 1
--- ----- - - - - - - . _ .--- - - .--- . -.------- - --- --
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' SPEC 1AL'Loi.)OND:-.F04T CALV4

'

-- RECEPTORS IN ALL' SECTORS ~.:01-15-01'" (Y - .: m9 :%EEF'
'

, ,
~

r.T 3.45 EI LES . '. WS*J '
_

.

fsETx'a:R DOSE = 8143E-04 MILLRADS TABLE VII-A-25GAMMA' AIR' DOSE.=~3.00E-04 MILLRADS~
,

i - paTHwsp ^ T.80DY GI-TRACT -- BONE : . LIVER MIDNEY _ THYROID LUNG SKIN
u : . . . - - - - - - . _ _ - - - . - - - . - - - = --. . . - _ .- ..- - --.----........---- . .-__ - - .

-- ....--....... --..l'1'77E-04Ilit.77E-04 l'1277E-04 1|ll.77E-04 l't.77E-04.1 1.85E-04 l'4.93E-04 |cumE ' l.'1.77E-04' .
_

=- ---- .-----_----. --- --=.--_ - :----- -_.- --- -..==- - -.-

sto wt- :1' i .24Ea 07 . i 1.24E-07. | | 1.24E-07 1 ' 1.24E-07 I i " 1.24E-07.. I 1.24E-07 f.'1.24E-07 |'1.49E-07-i.
~

.

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

|.. _ . |" L|c . .. . | .'I ..
I:. - 1 .- |meat I: - . ,

aDutT ,!! 5.60E-06
_ _ -... --.. .-... --- .. .--.. .. ..i 5. 56 E -06 ' l 5. 5 5 E-06 l '.....-- ......-----.1.5.61E-06 1.6.84E-08^l.5.63E-06 1 5.66E-06 | 2.59E-05

_ - - - - . . ... . -.= _ - - -

---- .----. ------.._' . l -- 3 . 3 4 E- 06 ' l . 5 . 84 E - 08 |.3.36E-06 l~3.40E-06-|'1 81E-05 |'3.32E-06-| 3.31E-06 |'
; TEEN l'.3.35E-06 ,

+ ..-- ..--.---- . --- -. - - - - - - - - - - + - - - - - - - -.- . .,

CHILo I.4.05E-06 | 4.02E-06 !,1.06E-07.] 4.09E-06'l~4.11E-06 | 2.63E-05'| 4.01E-06'l 4.00E-06'l i
....---....-- ..---...............------.... - .. __-.--- - -+ -- .- . -
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RECEPTORS IN ALL SECTOR $ 01-15-91FORT CALHC y

SPECIAL L0v-r40N # 10 RES.VEG
AT 1.17 MILES w

BETA AIR DOSE = 1.19E-02 MILLRADS 7gggg yyy_g_7g
GAMMA AIR DOSE = 4.36E-03 MILLRADS

PATHwev 7.SODY GI-TRACT BONE- liver M10NEY TMVROID LUNG SMIN

...... --.--.....--......------+-------........----..+................. ........ ...............
PtvME I 2.58E-03 1 2.58E-03 | 2.58E-03 | 2.58E-03 1 2.58E-03 1 2.58E-03 1 2.70E-03 | 7.08E-03 |
....-. ....--....-- ...... _ . .- _..___. ......__ ......_.. _........... ..-- _ ..._............
coonup | 2.25E-06 | 2.25E-06 | 2.25E-06 | 2.25E-06 | 2.25E-D6 | 2.25E-06 | 2.25E-06 f.2.70E-06 I- -- .._ ...............--............-...... .. ------..........-.---...................
VEGET | | | | | | | | |

A0ott 1 5.42e-04 | 5.41E-04 | 7.02E-06 | 5.46E-04 | 5.53E-04 | 3.60E-03 | 5.37E-04 1 5.37E-04 |=..--....--......... ..-- .--............
..................... - -.............. .......

TEEN j 6.19E-04 | 6.18E-04 | 6.93E-06 | 6.24E-04 | 6.30E-04 | 3.16E-03 1 6.15E-04 | 6.14E-04 i...... ............. ........--....--...................- -.......
CHILD | 9.59E-04 | 9.54E-04 | 1.33E-05 | 9.64E-04 | 9.71E-04 | 4.81E-03 | 9.52E-04 1 9.52E-04 i

...--................

... ._.....-- __..-.._---_ __....-__.--_--.._-_-. . _.-_ ....................... ......_ -_-_ ._.
| | | | j i ! |

| 2.99E-04 | 2.98E-04_l 2.37E-06 1 3.01E-04 | 3.03E-04 | 1.30E-03 | 2.98E-04 1 2.97E-04 I
INHAL

I .. ... ....ADULT-- .........------...- .......................--............. ........ . .......=-
TEEN | 3.01E-04 1 3.00E-04 | 3.33E-06 | 3.04E-04 | 3.07E-04 1 1.54E-03 1 3.00E-04 1 2.99E-04 |---.....--- -...----- -..... -....------..

CHILD i 2.67E-04 | 2.65E-04 | 4.53E-06 | 2.69E-04 1 2.72E-04 | t.68E-03 | 2.66E-04 | 2.65E-04 |
|....-----.--....-- .........--............._

_

_= .....---... ....- ...... -- ......_- -............ ---.

INFANT | 1.54E-04 | 1.52E-04 | 3.57E-06 | 1.57E-04 1 1.57E-04 | 1.45E-03 | 1.53E-04 | 1.52E-04 I
-------..............-

.................... -- .... .............--...........--.---.....-- ......-- ....-

!

|

|

|

|
|
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. FORT CAL ~ [hECEPTORSLIN ALL'..SECTORSE.01s15-91 ~ ) '

: gy)( '

. . .
-

SPECIAL:L ON #P 81 f EEEF::
'

~ ' j ;

. AT 2.03 CILES .-; ti r
'

. BETA. AIR DOSE *|3.44E-03 MILLRADSi-
~

' TABLE:VII-A-27'
~

:

-1GAnusa AIR DOSE'= 1.25E-03 MILLRAD5? -

- -PATHWav T.800Y. :GI-TRACT- '. SONE - < LIVER ; MIDNEY : THYROIDI LUNG" SKIN - |
..: .----.----- ..._ -.- . - - _ _..............- _ - + _ .- + - - . .._

LI 7.3eE-04.1 _7.3eE-04 IE7.39E-04'll 7.30E-04i.I'7.39E-04 I''7i30E-04'l'7.72E-04 | 2.04E-03 |.
~

ptuuE-
: ___;- .____;_--t - _-_ _ _;___ _________-...__. - - . _ _ _ _ _ _ _ . _ - . - - - - - - - . .._ .__

GROUND. 1|~S.54E-07:8 5.54E-07.| 5.54E-07 1.5.54E-07: 1J5.54E-07Jl 5.54E-07 I 5.54E-07.I 6.65E-07-|T

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

;: EEAT- . | '. |;_ ||' '|, . .. .; | 1
~

!. {. | |- j
ADULT l 2.27E-05.I 2.27E-05 |-3.05E-07f|:2.28E-05 1 2 30E-05-| 1.13E-04 |-

. . . . _ _ _ . . - _ - _ - _ _ . - - --+ _. .... - - -. .. .__._'2.25E-05
| 2.25E-05 | .

|__ .--_..-- - - . .
- 1EEM'- -|.1.3BE-05 | 1 36E-05 | 2.52E-07.|'1.37E-05 |?1.38E-05 |-7.93E-05L| 1.34E-05 | 1.34E-05 |
-----.---+---.---._ .--- -+. a v. _.- - - _.- +...--..---+_

CHILD | 1.64E-05 I 1.63E-05 I 4.72E-07.1 1.66E-05 | 1.67E-05 l t.16E-04.I;1.62E-05 | 1.62E-05 I
.------- _..- ... - - _ . . . - ._ __ - + ---- .- _ -. ..
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TABLE VII-D-3

* * *a5 Low as mea 50Na8Lv aCw!EvaBLE* * *

TEEN 4 GER OO5C5

OOsE (m=Eu s-En Ave ZwranE)

PATHWAY SRIN SONE LIVER TOTat EDOY TMynOID RIDMEY Lt!NG GI-tLI

FI5M 7.44E-02 f.09E-Of 4.C9E-02 2.72E-03 2.7Ut-02 1.42E-02 4.52t-03

Onian!kG 3.44E-04 7.22E-04 4.72E-04 1.67E-03 4.03E-04 3.55E-04 3.77E-04

5HORELINE 5.63E-04 4.83E-04 4.83E-04 4.83E-04 4.83E-04 4.83E-04 4.83E-94 4.83E-04

SwinesING O.00E+00 5.76E-C6 5.76E-06 5.7EE-06 5.76E-06 5.76E-06 5.76E-06 5.76E-06

BOLTING O.00E*00 2.88E-06 2.89E-06 2.88E-06 2.88E-C6 2.88E-06 2.88E-e6 2.88E-06

T- a6 5.63E-04 7.53E-02 1.*CE-01 4.18E-02 4.88E-03 2.79E-C2 f.5tE-02 5.39E-03

U5 AGE (RG/YR.HR/v2) DILUTIO% TIarE (HR) 7-3REw!DTH FECTOR=0.2
F ! %54 16.0 7.3 24.00

D=1MKING 510.0 30.8 18.60

$*=O2ELINE 67.0 7.3 0.00 ,

SwtarwiwG 67.0 7.3 0.00
yaTING 67.0 7.3 0.00

* * *ISOTOFE CONTRIBUTIOM* * *

Pathway SMIN DO'*E LivC# TOTat 80CV TNv2OID RIDMEv Lt;t-5 GI-LLI

FISH C5 137 65% C5 137 77% C5 137 77% I 131 98% C5 137 78% C5 137 79% C5 137 25%

CS 834 13% C5 134 21% C5 134 27% M 3 11 C5 f34 2t% C5 134 20% we 95 58%
C5 134 Es
CD 58 4%
CO SC 11 |

OL!wmIwG SR 89 3t C1 137 44% 52 GO 2% ! 131 Sts I 131 is C5 137 sts C5 137 is

SR 90 1 1. . r5 134 12% C5 137 23% H 3 '7% C5 137 19% C5 134 3% CO 68 7%

C5 137 7tO 4 3 41% C5 134 8% C5 134 5% H 3 63% CD 50 2%

C5 134 1.'s CO 58 ts M 3 73% ts. 140 1%
58 125 4%

FE 55 2% H 3 63%
M 3 79%

SwoRELINE C5 137 65% C5 137 65%
C5 134 9% C5 134 9%
CD 58 2% CO 58 2%

,

CO 60 15% CO 60 1E%
58 125 5% 58 125 5%

Sw!Mc e %& I 138 4%
C5 137 20%
C5 134 12%
CD 56 37%
Co 60 its VII-46
La 140 3%
SS 125 6%
AG 11048 1%



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

i

WW WWW
e s @W W *W W

MMeg@km w
h * M*N

.a. o. O. O. O. O. O.
.J

J.
Nn

e.s WWWWWW ,

(~ 33?.5820, 3 P. M . e,n @ M .SOMM
O

e n.M n.N
.e@ .e .e@N - - -

,y
'

0f088: 885:

N , $ ,= ~ ce Wgg -

OOOOOO ww *
e I i e t a b= * e

of W W ha W W W
MMeuNo
e* P= 0 f4 O N >= # b*M
e e e e e e MM del M

p@*w@c pp ww
,

'
MM MM
uu uut

k N w w @ P. N $W WgWW
* * a en MDOOOOO eNe e e e a e e * P=

W W ese W 163 W
meM=OHe w

- M * O O N O. N st > = * *b9M
a e e e e Mn MMM

*ga=@w en e- e e= *

N. MM MO
9 O uu **uu1

m n

W 8
4 6

0 Pa O M M 4 @ >= M U O WW @WX **OOOOOO -4 w sp * w9
og OI e 6 e t # h u e #*

$ 4tJ W W tbl the W $
5 e kn w O N an Z > *

6 > beONON > I *M *M
en e a e e e e O y M M

e NM**@@ * *
4

4- .J K W
g w1 w2Q #

1 >
H W 5 b
H "I e >Ngg@bN WW WWWWW Y
> u E C000000 Ne N M 9 * en |g

'g4 4 1 4 e 4 P N *- P= H-s W w

N- P"4> O @ |
*

\ M J W
J M M O N O. @. J be Ob4mm > a

(Q .# M 4 e e e e 4 MM S M M en
4" g >= e P= e a @ * p. e es en e=

b b a e MM EMMOM a ou Muuut ,e I
6m6 ==O0000
E

W C. @. O. O. Q3 e

en E N M v @ ** N - ewmOOO N W tt fWW .

W WOOOOOO NN* W. so wND
> e 6 e e a e > bN 4*M

I M W W tal W W W w
O .A M 9 * O N e J

bW- N9M.A 5 4 O N O. e.e o e e MM MM
M $ es en w @ p ** em p e=

b MM MM
>-MeMMM uv uux

e b e e e e e e
3 h O b P= b
ad M

WN4W@bH h the pW WpWpW W$WWW $(WWWW@WWe M 3000000 # ' wM W e " b o=
en9NWM gwNb"M *w e
e * NPM*.Oe a 4 e e e e e*

thi e W W WtheW W
** N * O es a 3

bg eO*b4 h 9 e O en * >= 4 e O O en OM M en O N O. g O MM SOMMM M M en @ N M M M en @ 9 N *e * e e e .

O me**@@ ** *** ** * *** *** ,
|

0 t MM as MM MMOOm MMOOW@o
O uu MHauu uuuuM. wouuu.aHe,

a e. .

-K b-
O > 3

% &
* E WWWWW.3 .2

. OOOOwoOw . E e. Q. O. 0 0Z g w en a N @ en**
w W 6 ++e e@O4WW b W W e

M WWWW E e= * ea * 2 M
I eOOM > an O

e O, O * u keeOHs
u o e e @ M M en @ N

*O0* W g ** *

O MMOOm
uvuuMg g

4 M
M w
3-

% * W
W lti W

O2Q 83 2 d d Z ie

1=Z F o* E d > E m o
e. .a e. O =la2 e e me .a

>
Ee

3 af W 3 we a W W E *e B IE W U
I T 2 a a t- .e 12 3 >= I I Z g $
> B ee O ** e # - M= H e > H e= 0 ==
e w 2 I J (, s . s= a BO e ** q Z 3
& E O MM e sa bQ He e & 4 G H M

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



. - . . - -. - . . - ... - - - - - . - .- -

-

,.

3 8 3 8. ?' ' 3 A*2 ;

.s. W W s.W

se 8 0
N N -

a O e gen/. "
( didd
\ OuRz

'*
R

222$8883
W.HWWW J

O k O P.
O. N O. N

NWn
e nn

0 .e0W s= *
- emouz

I+383
0 *232$8

4*a .E
-*

. .-=.... . . .nnon
ONON * * = * 1

N. t

HM
.. O -voz

a a

u 5

! 28888 9 R tt
'*

~ .
WWWW

E. M8.R 8 R. E * ...
*a O $ n

. O .A O m - *

@' W {-g
l- M -z

to <
I '' .h h 5 ce*

5 !se 3- g 2*tA*2- Tg 5 #838
-a .* -

'

*
- [Q . > 0NON pq

hknES kN N
.D

'

M . .--

-A e HO 6- * * * * *

( O O
:b 5 008x'~ '' "

1r. <
W wCO

h ,. .- . . ,a aOnOn
W O. O. O. O.

H N*= W a. ;4
> > . .

~WWWW -

"8883 d .na nn
M OPO* * * *

.

5* ..
n. . ouz

'
.. .,

3*R -w
W WO,0, E ,,,,,

. =0000 . . ..-.-
SWWWW .

n-m

8 3 8.:. .
. 0. n- ~n e.. O .

,
0 0. * * * *

' E WK MM
O e M ** u u '

F ^ ~ i

b 12 .
< 2 OO O. O.

** W *

'.0 E.=
0 **

64. .
_ og

*OO WE
W WW E88 t "5=M

-

a
2

is t~ W

&.
-

W .
O O
4 -M
M og

-

.

D

' vs 9 y, ,

rea 7* j ~*

$55*: $,5 E -

:: sh a.: a
-

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



- .. a .. . . . . . . . . . -. ~ ~ - ~ - - .. .- - . . ~ . - ~ . . , ~ - - ~ ~ - . . . - _ _ . - . , . . - . . . . .

k

I

W@e4* $dWWWWWWWMNNWWWN M
me *ehe9hJ000000 J

J8 4 4 4 4 4 J Ne k
4 WWWWWW. t

wheeMbO M

O m @ M e. b M Q bmTSO M400mM- /r%* MSMWW MmWWN...e e. - * - ..
* * *

( MSMOO MOO..
W2Wuu uuuJME

'ftN9@@* WW WWW
000000 >= kNe
e a a e e e NN e

JWW4WWWW J
mn-MbN
WWMeho h9 kWM
e e e e * * MM MM

e=@kMe == **

- HM MM
UU Uu!

WO"NW@@* > $W W$Wd I>
OOOOO W e* *eph

Lobba? k. ,

-ee-m~n . ,

EmbMWhh g kW phWM '

s e e e e e MM nMM
Ne@bMN we www

N
e MM MW

O uu muut
,

5 5
< -
M ONNTWGN U S WWW WW
E MGOOOOO e a men so
M 04 4 e e 6 e m O e NN

$JWWWWW
W &9C*Mhe Z
> KetM@h@ > *Me *M
e H + e e e * * O > M N M

e NW96Me = e c = 5

e g h
y MZM MZ

A 5 a me
- a >-~,..- ,, ,,,, w

agos ia 0000000 Mep
;-) ELa,LLLL~ "" '* *e

w e MO-Mn. m
,(J W sw OkvM >a J M M M. e.s s J.- < * e e e MM anM

M
E 8 emN@bMm > ** pp

O O< M N a > MM gMMuu!p Wug g
U wCOOOO
O W O O O.O OJ 3 e e e e

E*NW@@* MSNOOO E WW WW
D WOOOOOO HNw W kN *e
W. >s a ea e a > MN pg
H MWWWWWW M
U JCe*MN> J
W . benebe he bwM
J e e e e e e MM MM
W bH@bMN we we
M 3

O MM MM
=O0000 UW UuI

o ee e e - . e
sweeen
J
m

M WaN7OWa O W WW WddWW WWWWW WWWWWWWW
e 00C000 e 2 av MMb-N meNem WONkahea

W e e6 : e e O me wee e e Namp
WWWWWW e

M *MeMhm E
'e*MebN NW echWm >WeOp whWeOOWO

' s 'O * * * * e e e MM eeMMW MMmWN. MMMOGTNe-
**@pMe we we we e een www

O
E WM NEMMW MMOOm MMOO<ed
O WW MMUUE UUUUM MUUUWJM4

|- a w
i W e

H > 3
% e

= 2 WWWMWJ R #C04 g00000
N = meNwmw 0000 m o e * * *

D W e6 et **ONNN H W W e

M WWWW ENMe*P E M
O @OOW > b o

% u hemop
M O O M. MMmWN* e e O4

M NOOb * W ** *

b MMOOeO
W > Quvum

W O O
e < M
M M M
M D

D iM e

W W W
2 02d CEO d E A

O > Zm24 ZwZd > Z = 0
m 4 mJm2 namt 6 s m J
> 3 WW3mJ WW3m B W W U
4 ITZnat 4 IZaak I 1 E E 3
W Fewonde MmOme e a m m

O e M E X 'A D O muZRO A m E E
J ksQemme 40 MMC e & E O e

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



_ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - _ - - - - - - - - - - - - -

\

l

f MNP*MMMN w a W W se d W si me 34 W 60s
.JOOOOOO *J W as e w * *bhewa
see i 6 e e e e .A NW beWWWWWW s

I MOWN *ON M
@ M * M ft * W G >=IfrW @ O b B O O th Me * = eM * M , N ,e MOMM9 M d W W f4

* * * **
g MSMOD MOOem*

UEUUU U U U .J M 1

V520885 I' a t #AA.s t ,= N *
ese W W W W W W eJ

08,tn,N"O.
4 ,

ew . .Me e e e e to M MMe * M q ig om * em e- *

* MM MM
UU UUK

> * N M gn e * > $W eW s se #WOOODOD W me *WMM2i e i e i e 2 kN * bOWWNWWW O
M *= 4 94 e= 0 m m
X 9 N 60 N em a= K hW * >= # 09e e e e a e MM ppm M

e em M g N to e= * * * * *
N

MM MMe

O Uu muut,

V 8

ONNMbhN
> U O WW WWX =OOO D e w #* NNm Oa e 6 e i i k O e em

it W W W e.u nu WW mWN =00 2> m es en N a e > '

*M *Men e e e e e e O to M P4e se en M g N t= w * e
3* W WD W ME MEo die

O a
4 . W

rH @ > * N M in @ * $$ $ 14 04 04 48 my a 0000000 Nb NMe*Mw O6 4 # e e e NN N O g>
m .W w w *W W w. a He MN OrW eJ @ 4 in fu e= * .J hW O P= 4 e Pl w

M 4 e e e e ea , O k N - M ,eNM b ** **
4 MM eMMM

CQ O O O O* e a e MM WMMO4
g UU MUUUZ

0 s.83888s
R ** N M M gn * **W N O O O tr a4 3R si pt atO WOOOOOO b N ew W ba WNww >t 6 4 e a 6 > bM T *a 4t= M trJ W W W W asa MU eJ b N N ** O M .J

4td
O N in. N * N hW h4m_J e e v e MM MMtu N N M 4 ts e =* **M RM O HM MM

~O0000 UU UUEe inJ no e e e e
b .e

e **.e
M ea

w
C W * N M in in * O W ssea W an a4 W W W se d at M W at # # se e W seso rQQOOOO e r in M M*b-N en e h e en 4 6 H b e= M W a=0 C ea 6 i O W* *P** W * N*M*

M N Om 5W Q en N == en P= 4 m O P* W M 9= 4 M O nn *= >= W e O O in Oe e e e e * * e MM
m m M .M M M M an W N.= M M M.en @ W N **

g en * M g N in ** w = ** **. *
W E MM R ar M M W MMOOm

M U u$ C 0 4 8 JM9O UU M M U U tw UUUUM V U .A C 5.O m
e.ece p

at > *3
% JDE E MOOM erOOOOO * E et se s as ea sw QQQO % e =e * * la em to @ f1 @ enW If I $ e t * W D b b P= >= M W **

4% WWWW 5 ** .= W W @ E M
elJ *OO* > In O
b * C 0. *. % U ** W S O Me e Li M M in @ NM 400W M g ** *

O O MMOOmW 6- UUUUMW d O
>= * M
o.o M M
M D
W e
e W

W W WZ QZd 020 0 E
.O. .E =.J .2 3

>
e g e .J .E. d .E.

E* > m 6E e a
. .a> 3 Y W J ee a w W 3 ** R * W VII ts 3 ,ea

> e .E. Q . . i
I
w* .2 tr a h I I

Oe e D. M .z.
.

O
5aW ,e

O e a tt J 8-' atT30 * a E I Db E O v.wi a e'- EQMet e a k Q M M
.J

_ _ _ _ _ - - _ . _ _ _ . - - - _ _ _ - - _ - - - - - - - - - - - - - - - - - - - - - - - - --- - --
'

_



._ _ _ _ . __ _ _ _ _ _ _ .

*

MNN4@$N se gE st af 34 34 3R 18 84 et # IR
eJ O O O O O D J to W W M a *= Ma*Na
.A 4 i e t 4 e ed te @ W
4WWWWWW 4
De M P= @ @ @ g) M

C- Q N @ M. b Pt N O P. O e e O M # D D en M
M g ei. en @ @@WNe . . *

[ en * b e g pg en e s on

M EsM O O OO4m
alEuuuZ v u .J M I

N N w @ $ ** Q 38p 4814 ed000000 7 @ ss *N9
e a e e e i D b e- * e

udWWWWWW eJ
WkW@@9
N. O. M b. M. O. b* b # fi

M pg MM
ENHO%e ** **

MM MM
uu uur

>NNw@@N > si at s1 54 at 50WQOOOOO W
to. N

* a yl M*
ge o e e s i y P * b
QWWWWWW Q
ee O 9 to th to a- **

W en N. M. b. M. e. W >= 9 *h4M
e

M M. M P.p Me * k e er @ e *o e-
N

e MM MM
O uu auu1a e

J
4 e
F 0N*4@$* u O st se 88 88E **OOOOOO 4 ** so * en af
== 0t e e e e e E O e eu *kWWWWWW sW W = W On m f g 1>

0 N M b M.4 6- *M * fi
en O M Me e e e

e te em > a er en e,.e e *
DC e W W

l W W MI MI
O '' 9
I a A o-<H * W m,, of >aese@@* > sa as 44 et et as ta5 0000000 u NW NMw-M g> w Os a e a ee O WN * b NP G W W W WteJ W W

/ . 4 M N en G m @ p.(
' W J *=fi M t= M M .J P= W O P W to MM M e e e e . - e eE MM @ M Menm F 0 **Nbewa > ** **O O O O4 e= b a e MM NMHO

I=4 M E uu MuuuI4 Iu w000000
W O O O O O.W 3 + *

R*N9@@* wetNOO'O a ssee at ge etO WOOOOOO H N e= W 20 UNmW >t 6 e e e 4 > b f* g*M
t. De W m' W W W W emu J Q w S @ S en of
W

e= 9 49 h. M. en. P= 4 k4M
.J e o e 01 M fi MW tm W P= m v t= * * * *a==
M F

0 MM MM
M O O. O O O uu uule e e e o e
3 o= * we we we
.e

Wp N9We* O W ## #$$$$ $$$$$ WP$dWW$$~ e M 3000000 e E WM
M oo * w a. an m N W en W O N P e. M e "O# 6 4 e e e C ee e. @ N*M.W GWWWWWW G

SMW@m@ 5M
N. @. M. b. fi O.

P= 4 O O e- M 9 h 9 e O en ==P* w e O O M Oe . e fi M W @ M M fi MMM@N Fl M fi en @ 4 N *=0 WNbewb ** *** * * - * *** ***

O 2 MM RW MM MMOOm MMOOwedO uu M M e* u u uuuuM ** u u u u .J M eenm en
R 0=

0 > U
% $.J 2 9OOw &@OOOO w I at at It at afa OOOO I * * - * * K

"W en @ N W M** W t ee 4 e @ O* 9 tt 4 H @ *
M WWWW W e= *= o= 3 M

I @OO@ > en O
M. O. O. en.

% u 6 w e O tou d #1 fi O W NM 9005 W W ** *w w &
Q O MMOOeW >+ uuuuMas O O
e at M
M M >e
M D

e6M e 8ee
W N WI d 2 ($ dId d E

O.
2 =.=s .2 ,3 2m2d > 2 e. e>

en .J n E e a en .a
P= R 1E W 9 E
e a -

* 4 4WWm 3 W W Uet I I 2 tt 3 > 88 I2EE> I E E
th we Q * e"t .I 3 iy F M m g e4 g e- .~ A Q==

|.0 e eg g I 3"O MgI3O e a a I 3.d k w 0 to v'. E. e 4OMee e 4 m O e M

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



_ . _ .

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

i
e

** O N O N M IA W OR
.JCOOO .J N*N
a+e+e .J p
aWWWW e

seOWO@ M
A O S tA M
f O O. W. O m. en
* *\ O*De

Om
UWZ

00NON d 34 $ st
*O000 2 MMN
3+ eea D = a
.A e64 W W W .a

Gm00
000O b9M

MMe s e e

PHON **

MM
UUI

>0 MOM > d et ut IA
WOOOO W e m en M
Z+ 6 +* E * b
O W eu ed W c
me O *) O M og

E *bMM
E C. O. O. O. MMM

OeOm ***

N. MM
O MUUZ

^ u

b
e k
e OO*O* u O $#
E =0000 4 * De
M O+ 4 + t E O e

N W ed W W E
N >QOOD Z >
> IOwoe H I *M

> * * * O ka Men >
O*Op *

p g*

i . . W
W E MZQ

l k"
N

H W M
O

U>
N >ONON > Wddddd IE 00000 Q Nemhen
w 0+ e + e o a H

e W eu W W e gy
M W JueOw J O*bWmM >o 0000

M 4 * * = i et G M M M en
(Q MONON * ***
g

= e a ~ e a MMOh
k a MMUUUZ
4 Z
U wCO
O WOO
J E *

aONON ** W N N IA 3A aA
O WOOOO MNw W *NM
W >+ s+ 4 'A MrM
p- em mA W W W ==

U .A O e O su .4
bWMW O O. O. O. MM.3

W D en O art **

W E
O MM i
me O O UUZ

e > + = e
D a s=

M J
.

W WONON O ha 38 et IA W st
+ KQOOO e 4 enerl * en *

M U+ 4 + a O Ne
10 tu W W W D

O o na c au
O@Om aOebw
+ * * * * eOMMM0 0 ***QNON

7 KN MM
WWMUU

Oee m
E M

2 > 3
% e

4 Z OO KOO ** 2
M OO I K as* *

16 W + + *OO H E
e W WW g M E M

K 00 > M O
00 % U

de, * *
M 00 w W
M w h
O O

W H
W G O
e e M

W enpe

W D

M +

W
Z OZ 0 0

> * Z > 2 -|0 2. *J
-

e == * w me

H E EW 6 af 3 E
IZ Z Z4 IZZG ==

U F M ** O b
to. *a*

> se
. c' a4 *= 4 T C

O.A 4 4 0 4A t' em Q + k Q

- - - - . _ - _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



.,
- - - -

%
. y

TABLE'VII-E-1

,

b

WISH COwSumPTIOm POPutATIOw OOsES * * *= * *

maw-rem
*

SPORTFISH HARVEST

_ _ _ _ _ _ _ _ . - --DOSE (WAM-REM) - -- - - - -

PATHWAV AGE GROUP USAGE SOME LIVtLR T6.AL SODY TMYROID KIONEY LOMG . GI-LLI
FI5H ADULT 5.81E+04 1.90E-01 2.86E-Ol 1.98E-Of 4.84E-03 9.62E-02 3.22E-02 1.58E-02
FISH TCENAGER 9.29E+03 4.24E-02 6.22E-02 2.33E-02 9.35E-04 1.54E-02 S.?1E-03 2.39E-03
FISH CHILD 5.SIE+03 7.43E-02 7.77E-02 1.26E-02 1.54E-03 9.29E-03 9.04E-03 1.26E-03
FISH TOTAL 7.30E+04 3.07E-01 4.26E-01 2.34E-01 7.1tE-03 1.21E-01 4.93E-02 1.94E-02

1*::UTION CATCH TIME (HR)-INCLUDES FOOD PROCESSING T!mE OF 1.68E*02 HR POPULATION =1.28E*04
7.30E+00 7.30E+04 1.69E+02 ,

AVERAGE INDIVIDUAL CONSUMPTION (RG/VR) ADULT =6.90E+00 '4!EM*S 20E+00 CHILD =2.20E+00.

ISOTOPE CONTRIBUTION * * ** * *

AGE GROUP BONE LIVER TOTAL 900v THVaOID RIDMEY LtMG GI-LLI

ADULT
C5 137 85% C5 137 77% C5 137 73% I 131 95% C5 137 78% C5 137 77% C5 137 27%
C5 134 14% C5 134 22% C5 134 26% H 3 2% C3 134 21% C5 134 21% NP 95 57%

! 129 11 C5 134 7%
CO 58 4%
CO 60 1%

Ttg+.aGEF
C5 137 85% C5 137 78% C5 137 72% I 131 99% C5 137 78% C5 137 79% C5 137 48%
C5 134 13% C5 134 21% C5 134 27% H 3 2% C5 134 21% C5 134 20% MS 95 56%

I 129 1% C5 134 7%
CO 58 4%
CO 60 1%

CHILD
C5 137 86% C5 137 79% C5 137 72% 1 131 97% C5 137 70% C5 137 79% C5 137 30%
C5 134 13%. C5-134 20% C5 134 25% H 3 1% C5 134 21% C5 134 19% Me 95 53%

C5 134 61
CO 58 3%
CO 60 1%
H 3 1%
FE 55 1%

.___

. .-
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TABLE VII-E-2

* * * FISH CONSUMPTION POput.ATION DOSES * * *
MAN-REM

_COMwERCIAL HARVEST

-005E (WAN-REM)- - - ---

. -. ____________

pathway AGE GRou? USAGE SONE LIVER TOTAL 80Dv THYROID KIDNEY LONG GI-LLI
FISH ADULT 3.35E*06 1.82E-02 2.73E-02 1.89E-02 3.62E-04 9.18E-03 3.07E-03 1.45E-03
FISH TEENAGER 5.35E+05 4.05E-03 5.94E-D3 2.22E-03 6.97E-05 1.47E-C3 7.74E-04 2.21E-04
FISH CHILD 3.23E+05 7.10E-03 7.42E-03 1.20E-03 9.96E-05 8.87E-04 8.63E-04 1.16E-04
FISH TOTAL 4.20E+06 2.93E-02 4.07E-02 2.23E-C7 5.31E-04 1.15E-02 4.71E-03 1.79E-03

L UTION CATCH TIME (HR)-INCLUDES FOOD PROCESSING TIME OF 2.40E*02 HR POPULATION =7.35E+05
'.30E*00 7.30E+04 2.41E+02

AVERAGE INDIVIDUAL CONSUMPTION (RG/yR) ADULT =6.90E*00 TEEN =5.2DE+00 CHILD =2.20E*00

ISOTOPE CONTRI8UTION * * ** * *

AGE GROUP BONE L1vER TOTAL SODY THvm0!D MIDNEY LifMG GI-LLI

*

ADULT
C5 137 85% C5 137 77% C5 137 73% ! 131 94% C5 137 78% CS 137 77% C5 137 28%
C5 134 14% C5 134 22% C5 134 26% H 3 3% C5 134 21% C5 134 21% M8 95 56%

I 129 21 C5 134 7%
CO 58 di
CO 60 1%

vt AGES
C5 137 86% C5 '37 78% C5 137 72% 3 131 95% C5 137 78% C5 137 79% C5 137 211
C5 134 13% C5 134 211 C5 134 27% N 3 2% C5 134 21% C5 134 20% NS 95 54%

! 129 1% C5 134 7%
CO 58 4%
CO 60 1%

CHILD
C5 137 86% C5 137 791 C5 137 72% I 131 961 C5 137 78% C5 137 79% C5 137 311
C5 134 13% C5 134 20% C5 134 261 N 3 2% C5 134 21% C5 134 19% M8 95 52%

C 5 134 71
_

CO 58 3%
CO 60 11
" 3 'I

| NEPA DOSES FE 55 1%
l

NOTE--TOATL NEPA DOSE trust INCLUDE SPORT CATCH. DOSES SELow ARE FOR COMMERCIAL CATCH ONLY'

-005E (MAN-REu) - --
----

1

PATHwAv AGE GROUP USAGE BONE L1VER TOTAL 90DV THvRotD KIDNEY LUNG GI-LLI

FISH AnULT 5.8tEs04 1.90E-01 2.86E-Os 1.98E-01 3.79E-03 9.61E-02 3.22E-02 1.52E-02

FISH TEENAGE 2 9.2@E+03 4.24E-02 6.21E-02 2.33E-02 7.29E-04 1.54E-02 8.10E-03 2.31E-03

( FISH CHILD 5.61E+03 7.43E-02 7.76E-02 1.26E-02 1.04E-03 9.29E-03 9.03E-03 1.21E-03

F35H TOTAL 7.30E+04 3.07E-01 4.26E-01 2.34E-01 5.56E-03 1.21E-01 4.93E-02 1.87E-02
!
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TABLE VII-E-3

* * * POPULATION wATE84 CONSUwpTIO14 DOSES * * *

------------- - -DOSE (MAN-REM)------ ---

PATHwAv AGE GROUP USAGE SONE liver TOTAL 800v THvROID RIDNEY LUMG GI-LLI
DrINv!NG ADULT 1.29E+08 8.49E-02 5.54E-O? 1.32E-01 3.c9E-01 1.02E-01 8.43E-02 9.54E-02
DDINMING TEENAGER 1.93E+07 1.30E-02 2.73E-02 1.78E-02 6.11E-02 1.52E-02 1.347-02 1.42E-02
Do!NMING CHILD 2.75E*07 5.13E-02 7.77E-02 4.OSE-02 2.OOE-C1 2.17E-02 3.63E-02 3.44E-02
DRINK!NG TOTAL 1.76E+08 1.29E-01 2.59E-01 1.90E-01 6.10E-01 1.39E-01 1.34E-01 1.44E-01

p r._A;1pN,$,;9E+05 DI LUT I'ON= 3. 08 2 * 01 TRANSIT TIME =3.05E*01 HR !!NCLUDING 24 HR FOR TREATMENT FACILITV)

A.5& ACE INDIVIDUAL CON 5tWPTIOM (L/vR) ADutT=3.70E+02 TEEN 22.60E*02 CHILD =2.60E*02

ISOTOPE COMTRIBUTION * * ** * *
,

AGE GROUP BONE ..a , ;R TOTAL 800v THvpOID RIDNEY LUMG GI-LLI*

,

ADULT
SR 89 3% C5 137 38% SR 90 1% 1 131 77% ! 131 1% C5 137 7% C5 137 1%

SR 90 13% C5 134 11% C5 137 29% H 3 21% C5 137 19% C5 134 2% CO 58 8%

C5 137 67% H 3 48% C5 134 105. C5 134 5% H 3 88% CO 60 2%

C5 134 11% H 3 56% H 3 73% LA 140 1%

; FE 55 2% 58 125 4%
H 3 78%

^

.

! SR 89 3% CS 137 44% SP 90 2% ! 131 81% ! 131 1% C5 137 11% C5 137 1%

SR 90 11% C5 134 12% C5 137 23% H 3 18% C5 137 19% C5 134 3% CO 58 7%

C5 137 70% H 3 41% C5 134 8% C5 134 5% H 3 83% CO 60 2%
C5 134 11% CO 58 1% H 3 73% LA 140 1%

FE 55 2% H 3 63% 58 125 4%
H 3 79%

Chit 0
SR 89 4% C5 137 46% SR 90 2% 1 131 84% ! 131 .% C5 137 11% CO 58 3%

SR 90 8% C5 134 12% C5 137 13% H 3 15% C5 137 19% C5 134 2% CO 60 1%

C5 137 74% H 3 39% C5 134 4% C5 134 5% H 3 84% 58 125 2%

C5 134 11% CO 58 1% H 3 73% H 3 89%
H 3 75%

VII-55
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TABLE VII-E-4

- ---DOSE tmAM-REu)

PATHwAv AGE GROUP USAGE SOME LIVER TOTAL 80Dy THvROID RIDNEY LUNG GI-LLI

DRINNING ADULT 2.12E+07 1.05E-02 2.49E-02 2.14E-02 5.64E-02 1.65E-02 1.36E-02 1.54E-02

DRIMMING TEENAGER 3.17E+06 2.10E-03 4.41E-03 2.88E-03 9.87E-03 2.46E-03 2.17E-03 2.29E-03

DRINKING CHILD 4.52E+06 8.30E-03 1.26E-02 6.56E-03 3.24E-02 3.51E-03 5.88E-03 5.57E-03

DRINMING TOTAL 2.89E+07 2.09E-02 4.19E-02 3.08E-02 9.87E-02 2.25E-02 2.17E-02 2.33E-02

PO*ULATION=8.70E+04 DItt/ TION =3.13 E +01 TRANSIT T2mE*3.10E+01 HR (INCLUDING 24 HR FOR TREATuENT FACILITV)

AVERAGE INDIVIDUsL CONSUWPTION (L/YR) ADULT *3.7DE*02 TEEM =2.6CE+0! CNILD*2.6DE+02

* * *
* ISOTOPE CONTRIBUTION* *

AGE GROUP SONE LIVER TOTAL 800v TMvpOID RIDNEY LU'eG GI-LLI

SR 89 3% C5 137 38% SR 90 1% 1 131 77% ! 131 11 C5 137 7A C5 137 1%
ADULT

SR 90 13% C5 I?' " C5 137 29% H 3 21% C5 137 19% C5 134 2% CO 58 5%

C5 134 10% C5 134 5% H 3 88% CO 60 2%
LA*140 ftC5 137 67% H - .4

H 3 73%
C5 134 11% H 3 56% 58 125 4%

TE 55 2% H 3 78%

TEENAGER

SR 39 3% C5 137 44% SR 90 2% ! 131 81% I 131 is C5 13F 11% C5 137 11m...- -

.

SR 90 11% C5 134 12% C5 137 23% H 3 18% C5 137 19% C5 134 3% CO E8 7%

C5 134 54 H 3 83% CO 60 2%

C5 137 70% H 3 41% C5 134 85 LA 140 1%
CO 58 1% H 3 73Y

S8 125 4%
C5 134 11% H 3 63% H 3 79%
FE 55 2%

Sst 89 4% C5 137 4E% SR 90 2% I 131 84% I 131 1% C5 137 11% CO 58 3%
CHILD

SR 90 8% C5 134 12% C5 137 13% H 3 15% C5 137 19% C5 134 2% CO 60 ft

C5 134 5% H 3 84% 58 125 2%

C5 137 74% H 3 39% C5 134 4% M 3 89%H 3 73%
CD 58 ft

C5 134 11% H 3 75%

- - -CuuULATIVE TOTAL

DATHwAv AGE GROUP USAGE SONE LIVER TOTAL SCOV THvwOIO RIOrtE t LUNG GI-LLI

'3RINKING CUNUL TOTAL 2.05E+09 1.5DE-Ot 3 OtE-01 2.21E-Of 7.09E-01 1.61E-Of 1.66E-01 1.67E-Of

MVDROSPHERE TRITIUM DOSE

PsTHwAv AGE GROUP ttSAGE 80wE LIVER TOTAL 900v THvROID RIDNEY LUwG GI-LLI

WATER TOTAL 2.20E+00 1.09E-OS 1.09E-09 1.09E-08 f.09E-C8 1.09E-08 1.09E-08 f.09E-08
__

-
,.

- -

_

_.
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.* * * DOSE TO CICTA1..*: * :*

- (n p:%.
.' tutADS PE2 .Cym ) { b

.

.TA1 4 VII-E-6 _

OILUTION= 1.OCE+00 TRa=12T TIME = 0.00E+00 HR

IN1ERNAL EXTERMAL TOTAL.
FISH- ."1.72E+C0 2.31E+00 4.03E+00
IMvEATEBRATE- 3.26E-01 ~ 4.61E+00 4.94E*CO
ALGAE f 1.06E+00 5.50E-03' 1.07E+00
wuSWA T 9.87E+00 1.54E*00 1.14E*01

: RACCOON 4.74E-01 1.15E+00 + 63E+00.

! HEM * 5.32E+01 1.54E*00 5.47E+01
{ D006 8.92E*00- 2.31E+00 1.12E*01

' * * * ISOTOPE CONTRIBUTION * * *

i
! PATHerAV DODY-
i

i FISH CS 137 75%
NS 95 6%
CS 134- 15%

1

InsvERTEBR ATE CS 137 20%
j , CS 134 4%

CO 58 13% _

mN 54 4% -
-

CO 60 -4%
<.

| LA 140 21%
AG 110m 2%
H 3 5%
FE 55 20%

ALGtE CS 137 30%
, CS 134 et
! CO SS 4%

CO 60 1% )
LA 140 33%

i
' $8 125 14%

~

58 124 1%

H 3 1%
! FE 55 11 I

|.

; musstp47 SR 9C 6%
'

CS 137 71%
CS 134 18%,

FE 55 1%

,

RACCOON SR 90 4%
CS 137 55%

' CS 134 15%
CO 58 1%

! FE $5 19%
,

i

HEROM CS 137 77%
j CS 134 21%

i DUCM SR 90 7%
CS 137 72%
CS 134 16%
FE 55 1% VII-58

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


