Omaha Public Power District
Fort Calhoun Station Unit No. 1

Semi Annual Report
for
Technical Specification
Section 5.9.4

January 1, 1988 to June 30, 1988 inclusive




K € |

’\_Ar!m‘wt"\“ 1
] cor 1C
gance with Sections
E s 5.9 L
2.9.1.b and
ications of
|8 > ) ne (
the Fort Calhoun Static
tation

1cense

Ort Yers ne er inuar S u
an Y tr
Iro g] 3
vlune VU

VoI
.V

or the Semi-A
the Semi-Annual Eff luen
t ENt Report ‘
0 Sner
Iy(‘;\fwr",'y
.ation

""‘p F¥ ] d
fluent Report is pre
. is presented in f
v ) ' g
the format outlined

] K@ r [
Wd i Q JT'Yy ‘
r 31 { )| Ke
au -

d+L 4

the res T irter
u Wu v ‘v
4L
!

re t
ire presented

488




itroduction

Quarterly doses from Eff luents
Technical Specifications (2.9.1

Q 1{2)h)
C+J44\C)0)

Not Applicable to t

Radioactive Eff luent Releases-Gaseous

fechnical Jpec 1C (5.9.4.4

ummation ¢ Releases

st Ant
vs 2 |

, ¢+ 4
ummat ¢




SECTION 1
QUARTERLY DOSES FROM EFFLUENTS

Technical Specifications 2.9.1(1)b and 2.9.1(2)b

January 1, 1988 - June 30, 1988



‘ Quarterly Dose Calculation Results

January 1, 1988 through June 30, 1988

With the implementation of the Fort Calhoun Station Radiological
Effluent Technical Specifications (RETS) on October 1, 1985, radiation
doses in the unrestricted area from liquid and gaseous effluents must
be calculated on a quarterly basis in accordance with Sections
2.9.1(1)b and 2.9.1(2)b. These calculations are performed to ensure
the annual dose limits delineated in Appendix I of 10 CFR Part 50 and
implemented by the RETS are not exceeded. if the results of the
quarterly calculations exceed fifty percent (50%) of the annua!
limits of Appendix I, actions are taken to reduce effluents so
that resultaat doses do not exceed the annual limits during the

®

rewdinder of the year and a specia) report is submitted to the NRC.

This section presents the results of the quarterly dose calculations
performed since January 1, 1988. Details are shown in Tables on
pages -3 through [-4 as to the types, sources and resultant doses

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

limits,

As can be seen by review of the quarterly calculational results, OPPD
s 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.
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FORT CALHOUN STATION UNIT NO. !

QUARTERLY CUMULATIVE DOSE CONTRIBUTIONS
FROM RADIOACTIVE EFFLUENTS

FIRST QUARTER , 1988

A. LIQUID EFFLUENTS:
TOTAL BODY DOSE

(MREM)
MONITOR/HOTEL TANK 4.42€-02
STEAM GENERATOR 1.74€-04
TOTALS 4.44E-02
TECH SPEC 2.9.1.A
OBJECTIVE 3.0
PERCENT OF OBJECTIVE 1.481%

8. GASEQUS EFFLUENTS:
TOTAL BODY GAMMA

DOSE  (MRAD)
1. NOBEL GAS AIR DOSE 1.69E-03
TECH SPEC 2.9.1.8
OBJECTIVE 10.0
PERCENT OF OBJECTIVE 0.017%
TOTAL BODY DOSE
(MREM)
2. 1-131, H-3, AND
PARTICULATES WITH
HALF-LIVES > 8 DAYS
INHALATION® 2.08E-06
GROUND & FOOD* 5.24€-05
TOTALS 5.45€-05
TECH SPEC 2.9.1.8
OBJECTIVE 15.0

PERCENT OF OBJECTIVE 0.000%

FC-421
RO 8-19-86

CRITICAL ORGAN DOSE
(LIVER, MREM)

6.17€-02
6.64E-07

6.17€-02

10.0
0.617%

TOTAL BODY BETA
DOSE (MRAD)

2.81€-03

20.0
0.014%

CRITICAL ORGAN DOSE
(THYROID, MREM)

6.13E-05
1.26€-02

1.26€E-02

15.0
0.084%

* = HIGHEST OF INFANT OR CHILD DOSE FACTORS
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FORT CALHOUN STATION UNIT NO. 1 FC-421

RO 8-19-86
QUARTERLY CUMULATIVE DOSE CONTRIBUTIONS
FROM RADIOACTIVE EFFLUENTS

SECOND QUARTER , 1988
A. LIQUID EFFLUENTS:

TOTAL BODY DOSE

CRITICAL ORGAN DOSE

(MREM) (LIVER, MREM)
MONITOR/HOTEL TANK 3.49€-01 4.,95€-01
STEAM GENERATOR 5.30€E-07 5.30€E-07
TOTALS 3.49€-01 4,95€-01
TECH SPEC 2.9.1.A
OBJECTIVE 3.0 10.0
PERCENT OF OBJECTIVE 11.640% 4.946%

B. GASEQUS EFFLUENTS:

TOTAL BODY GAMMA

TOTAL BOOY BETA

DOSE  (MRAD) DOSE (MRAD)
1. NOBEL GAS AIR DOSE 4.61E-03 1.10€-02
TECH SPEC 2.9.1.8
OBJECTIVE 10.0 20.0
PERCENT OF OBJECTIVE 0.046% 0.055%

TOTAL BODY DOSE

CRITICAL ORGAN DOSE

(MREM) (THYROID, MREM)
2. 1-131, H<3, AND

PARTICULA:Z3 WITH
HALF-LIVES > 8 DAYS

INHALATION® 3.14E-06 9.52€-05

GROUND & FOOD* 5.07€-05 1.96E-02
TOTALS 5.38E-05 1.97€-02
TECH SPEC 2.9.1.8
OBJECTIVE 15.0 15.0
PERCENT OF OBJECTIVE 0.000% 0.131%

* = HIGHEST OF INFANT OR CHILD DOSE FACTORS
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SECTION 11

ANNUAL OCCUPATIONAL EXPOSURE REPORT

Technical Specification (5.9.1.b)

Not Applicable to this Report



SECTION 111
RADIOACTIVE EFFLUENT RELEASE - GASEQUS EFFLUENTS

Technical Specification (5.9.4.A)

Table 1A  Gaseous Effluents - Summation of Al) Releases

Table 18 Not Applicable

Table 1C  Gaseous Effluents - Summation of Al) Releases

January 1, 1988 to June 30, .88




rRadioactive gaseous releases for the reporting period totaled 36.5
.uries ot inert gases. Averaged over the first and second guarters

porting period, the gross gaseous activity release rates
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SECTION 1v
RADIOACTIVE EFFLUENT RELEASES - LIQUID EFFLUENTS

Technical Specification (5.9.4.A.)

Table 2A  Liquid Effluents - Summation of A)] Releases

Table 28 Liquid Effluents - Summation of A1)l Releases

January 1, 1988 to June 30, 1988



Radioactive Effluent Releases - First and Second Quarters
Liquid Effluents

Quring the reporting period, a total of 1,59E-01 Curies of radioactive
liquid materials less tritium and dissolved noble gases were released

to the Missouri River at an average concentration of 4,58£-10 yCi/ml.

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

10 CFR Part 20 (1.0E-07 yCi/m]) for unrestricted areas.

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

radioactive liquid waste volume was 6.276+07 liters.

Additiomally, 167.3 Curies of tritium ware discharged at an average
concentration of 4.80E-07 yCi/ml or 1.60E-02% of MPC (3.0E-03 yCi/ml).

Gross alpha radicactivity released during the reporting period totaled
7.22E-05 Curies.

V-2




TARILE 2a

EFFLUENT AND wa TE DISPOSAL REPORT

LIQUID EFFLUENTS SUMMATION OF ALL RILEASES

SEMIANNUAL FOR AN THRU JUuN B8

' QUARTER 2 QUARTER

A FISSIONBACTIVATION PRODUCTS
TOTAL RELEASE (™0
TRITIUM _GAS ALPMA) s 7.63 02

AVG DILUTED
CONCENTRATIOM w1 4 20610

PERCENT OF LImlY
10 CFR 20, APP._ 8 - ' OFE-O7 ~ 4. 79 o

L] TRITIum
TOTAL RFELEASE ct B 68E 0

AVG DILUTED
CONCENTRATION LS B 4 _8BRF-0O7

PERCENT OF LTMY
10 CFR 20, APP_ ® - 3 DE-0D - V.63 02

C DISSOLVEDRENTRATINFD GASES

TOTAL RELEASE 1 8 8% 02
AVi JlLuTED
CONCENTRATION LU g Y S 0OF -0

PERCENT OF 1 Im1Y
TECH SPEC + 2 . 0F D4 uil/mm - 2.950% -0Da

o GROSS ALPMA RADTOACTEIVITY
TOTAL RELEASE & 6 6ar 08
L 4 VO UME OF WASTE RELEASE
PRIOR TO DIL LITERS 2 20807
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SECTION V

RADIQACTIVE EFFLUENT RELEASES - SOLID RADIOACTIVE WASTE

Technical Specification (5.9.4.a.)

January 1, 1988 to June 30, 1988



Month Number of Volume Qmrie Est., Total
1. Type of Waste Shirped Shimments  Qu. Meter Comtent  _§ Eror
a. Spent resins Jaruary 0 0 0 N/A
filter sludges, February 0 0 0 N/A
evaporator March 0 0 0 N/A
bottoms, etc. April 0 0 0 N/A
May 0 0 0 N/A
June 0 0 0 N/A
Six Month Total (Type A) 0 0 0 N/A
b. Dry compressable, Jaruary 0 0 0 N/A
‘ Feruary 0 0 0 N/A
equirment, etc. March 0 0 0 N/A
April i 15,52 717 20%
May ¢ 0 0 N/A
June 1 14.45 .954 20%
Six Mormth Total (Type B) 2 29.97 1,671 20%
€. Irradiated Jaruary 0 0 0 NA
cxponents and February 0 0 0 NA
other categouries March 0 0 0 NA
April 0 0 0 NA
May 0 0 0 NA
June 0 0 0 NA
Six Month Total (Type ) 0 0 0
d. Other Jarmary 0 0 0 NA
February 0 0 0 NA
March 0 0 0 NA
April 0 0 0 NA
May 0 0 0 NA
June 0 0 0 NA
' Six Month Total (Type D) - . =0 Ll BT




RADIQACTIVE EFFLUENT RELEASES -~ SOLID RADICACTT
WASTE EFFLUENT AND W‘; DISFOSAL REFCRT
Contim )

ESTIMATE  OF OR NUCLIDE COMPOSITION (By Type of

Percentage of Curies from Represented Isotopes

“SCToDe Parcent Qiries
No Shipments N/A

S e 1o st e -[d
F N & Lt:_u:.u. ! L0e

Closed Sole Use Vehicle

Closed Sole Use Vehicle Aashingte

DISFOSTTION)




V. RADIOACTIVE EFFLUENT RELEASES - SOLID RADIOACTIVE
WASTE EFFLUENT AND WASTE DISPOSAL REPORT
(Continued)

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

In accordance with lechnical 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).

Changes were made to the ODCM. The air monitor location for Blair was
moved and this location change was incorporated into the ODCM, Table

10. Also, Section 8.0 of the QDCM was changed to coincide with the USAR
(Section 11.1.3.7) and Standing Order T-3, Section 2.3 which considers
30 days as the norma) holdup time for the gas decay tank. Previously,

the ODCM had Yisted 17 days as the holdup time.

Changes were also made to the PCP during this reporting period. In Sec-
tion 1.1 a definition of the High integrity Container was added. Addi-
tionally, a change was made to Section 1.2.4. The explanation concern-
ing filter cartridge elements was expanded. This was done to reduce

contamination and exposure problems while working with spent filters.

V=i



SECTION VI

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

(Regulatory Guide 1.21)

January 1, 1988 to June 30, 1988



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.

Meteorology Data Recovery

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

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

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

low in recovery necessitating synthetic data recovery to restore

to 99.9% recovery or certainly greater than 99%.

Tower
Parameter

W) 110
kD 45
WD 10
WS 110
WS 45
WS 10
0T 110
T10C
AZ 110
AZ 10

Hours
Necovered

3851
4295
4317
4350
4368
+368
4368
4368
3966
4309

¥

[-2

Recovery
Rate (%)

:: - Synthetic Data Developed

98.8
99.6
100
100
100
100
90.8 - Synthetic Data Developed
98.6
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OMarA PUBLIC

FORT CALMOUN NUCLEAR STATION

JOINT FREQUENCY DISTRIBUTION WIND DIRECTION VS. WIND SPEED IN METERS/SEC FOR

wWD10 . wS10 0700

DATA UStD -

4.0 IN PERCENT

=1 . 6 10

D100 -

SECTOR 1S wWiND DIRECTION NOT AFFECTED DIRECTION

BaR

10TAL

10
INF

0.5
10
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0
10
a
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oF

PERCENT OF VALID UBSERVAT i ONS=
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TABLE 159

DATA PERIOD 04/01 71988 THROUGH O6/30/1988 RUN FROM TAPE SERIES TRI-EX

OMAMA PUBLIC POWER DISTRICY

FORT CALMOUN NUCLEAR STATION

JOINT FREQUENCY DISTRIBUTION WIND DIRECTION VS. WIND SPEED IN METERS/SEC FOR

-~ W10 .wS10 _DTi100

USED

= 4. 1 TO +INF IN PERCENT DaTA

DT 100

AFFECTED DIRECTION

SECTOR 1S WIND DIRECTION NOT

TOTAL  UBAR

°2s
o -
oo®
" -

® o©
o'
~ ~
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DATA USED -~ wDI0 _wS10 D700
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~-INF TO

THROUGH 06730/1988 RUN FRUOM TAPE SERIES TRI-EX

SECTOR IS wiND DIRECTION NOT AFFECTED DIRECTION

PTI00 =

DISTRICY

JOINT FREQUENLCY DISTRIBUTION wiND DIRECTION VS, WIND SPEED IN METERS/SEC FOR
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SECTION VII

ENVIRONMENTAL MONITORING

Technica)l Specification (5.9.4.b)

Not Applicable to this Report



SECTION VIII
POTENTIAL DOSES TO INDIVIDUALS AND POPULATIONS

(Regulatory Guide 1.21)

January 1, 1988 to June 30, 1988
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POTENTIAL DOSES TO INDIVIDUALS AMD POPUI.ATIONS
Potential Semiannual Doses to Individuals from Gaseous Releases

Total body, skin and organ doses from ground releases were calculated
in millirem (mrem) to an average adult, teenager, child and infant
using the annual configuration of the GASPAR program. Results to each
receptor are shown in Tables VIII-A-1 through VII1-A-34, Also, the
doses to the same groups, Table VIII-B-1, in units of millirads
(mrad), due to gamma and beta radiation carried by air, were computed
using GASPAR. In its annual configuration, GASPAR assumes that all
release rates are entered in curies per year (Cl/yr). If the total
curies released per isotope during the semiannual period are assumed
released for an annual period (CI/yr), this release rate reduction

s conveniertly offset by the annual usage or dose factors, thereby

allowing GASPAR to calculate semiannua) doses.

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

through June 30, 1988 were as follows:

(1) A1) gaseous effluents were as discribed in Section 111.

(2) Entrained gases (Xe-133 and Xe-135) from liquid effluents
were described in section 1V,

(3) Semiannual "X/Q's" at the actual receptor locations, which
were corrected for open terrain, plume depletion and radicactive
decay factors were calculated according to Regulatory Guide

1.1, Also included were semiannua) deposition rates

corrected for the open terrain factor.

Vill.2



(4)

(5)

(6)

The production, intake and grazing fractions were as follows:
1.0 for frash leafy vegetation grown locally, 0.5 for the
pasture grazing season, 0.76 for vegetation intake grown in
gardens, 1 for daily intake of cnimals while on pasture ~nd

8 g/m® for the air water concentration.

A1l dose factors, transport times from receptor to individual,
and usage factors were defined by Regulatory Guide 1.109 in
GASPAR,

Site specific information, within a five mile radius of the
plant, on t pes of receptors located in each sector was used.
That is, if a cow was not present in a sector, then the milk
pathway for the sector was not considered. If it was present,

then its actua) sector distance was used.

These inputs introduce a most conservative approach for the following

reasons:

(1)

(2)

fhe open terrain and deposition corrections increase semi-
annual "X/Q's" by a factor ranging between 1.0 and 4.0.

The production, intake and grazing fractions, as defined in the
input definition statement, represent an environmenta) area in

an extremely conservative manner,

Potential Semiannual Doses to Population from Gaseous Releases

The GASPAR program in its annual configuration was also used to

calculate the ALARA integrated population dose summary for the total

body, skin and organ doses in manrems for all individuals within a

50 mile radius population. Results are shown in Table VIII-C<1. The

population integrated dose is the summation of the dose received by

vIiIl.3



all individuals cad has uiits of man-thyroid-rem when used as in the

individual cese with the addition of the following:

(1) A total nopulation of 734 668 based on ‘he 1980 census, was
used to define the sactor segmens within a 50 mile redius
of the plant,

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

Potent‘al Semianqua) Duses to Individuals from Liguid Releases

Total body, skin and organ mrem for liquid releases were calculated
for ail <ignificant liquid p>thways using the amwa) configuration
of .he LADTAP program. Dose conversion factors used by LADTAP for
ingestion and shoreline deposition are shown ‘n Table VIII-D-1.

Results are shown in Tables Vill-D-2 through VIII1-D-9,

The inputs to LAOTAP for the semiannual period from January |, 1988

through June 3u, 1988 were a< follows:

(1) Al Tiquid effuents were as described in Section 111, except
for the entrained gases (Xe-133 and Xe-13%),

(2) A plant cischarge rate of 80” cubic feet per second (CFS) or
8.02E+92 was used.

(3) Dilution factors (ir-erse of the mixing ratios) were computed
based on Regulatory Guide 1.113 (equation ? in Section 2.a.1 cf
Appendix A) for a une-dimensional transport mode).

(4) A drinking water transport time of 6.6 hours to the Omaha intuke

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

Vil]-4






Direct Radiation Doses to Individuals and Population

Direct radiation doses, attributed to the yamma radiation emitted
from the containment structure, were no: observed above local back-

ground at any TLD sample locations for this semiannual period
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Table VIII-A-4
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i e - - . - ¢~ - . .
10reaL | | [ | |
mllI’“»MIBOI!MISMh‘IIJJ!%l
- - L B - - .- oy .
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Table VI!I-A-6

FORT CALMDUN 1 NELEPTORS In ALL SECTORS O8 11 88
CPECIAL LOCATION # & WIS
AT 4 87 MILES f

GETA AIR DOSE = & 79504 MLLTADS
LAMMA AlR DOSE 7 _4%E 04 W, .=ADS
DA T A Y T _BODV 0 -TRal? BONE LIVER w0t v TvROID L uNG SeinN
- - - - - » - . . - . - . - - - - .
L UNE | 1+ 4S04 | 1 45€E-04 | 1. 4SE-04 | 1 4S5€-04 | 1 ASE-04 | v.456-04 | V. 52¢-04 | 4 01E-04
- - . - - - * - . - - - - - . - - K - * - - - . - - -
GROUND | 7 43€-07 | 2 43€-07 | 2.43€-G7 | 2.42¢ 07 | 2.92¢-07 | 2.3 07 | 2.43¢ 07 | 2.84€ O7
- . . . . . - . .
P rereAl | | | | | | | |
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fable VIII-A-7
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Table VIII-E-2
e ® S RIS CONSUMPTION POPULATION DOSES . . .

MAN HEM
_______ COMMERCTIAL MARVESTY
e -DOSE (MAN WHEM) - -~ - - - e -
PATHWAY AGE GIOUw USAGE BONE LIVER TOTAL BODY THvROID KIONEY LUNG GI-Lel
Fism A T 3. ISED06 1V 17E-02 V' BAE-0O2 1.30E-02 2.35F 04 6.'8E-0) 2.07€-03 23 .8%E-04a
Fism TEENAGER S.35E+05 2. 49E-03 2 B7E-03 1. SI1E-0) 4 .24E-05 9.87E-04 S5.04E-04 S5 .S26-05
Fisn HilLD J. 23605 4 .33 03 4. 7903 B.13E-04 OG.USE-0CS S.97E-04 S5 .STE-04 I3.30E-0%
Flsn TOTAL 4. 200086 1 85 02 2.700-02 1 . S53E-02 3 38E-04 7. 7eE-0) I 13E-03 a4 13E-Da
DILuTION CATCH TIME(MR -INCLUDES FOOD PROCESSING TIME OF 2 QUE«D2 v FOPULATION=T  3SE+0S
7.30€+00 7 J0€+04 2 &VE~02
AVERAGE INDIVIOUAL CONSUMPTION (XG/VR) ADUL Y =6 . 90E 00 TEEN=5_20€E+00 CHILD=2 20€E+00
. . * ISOTOPFE CONTRIDUTION * . .
AGE GROUP BONE LIVER TOTAL BODY THYROID KIDNEY LUNG Gl-LL1
ADULT
€S 137 I8n €S 1537 &8% CS 137 6 I 137 9 €S 137 &9% CS 137 e68% CS 137 62%
€S 134 20% CS 134 3x €S 138 36% ] 3 He CS 134 0% CS 134 230% CS 134 26%

Mn S5a >
0 60 %

TEENAGER

CS 137 78n €S 137 sax €S 137 61% 1 137 93% €S 137 69% CS 137 6&9% CS 137 &%
€S 13a 20% €S 13¢a iz CS 134 3mx “ 3 6% €S 13a 30% €S 134 29% CS 134 2s%
Co S8 ">
MmN 54 "
o 60 =
2] 3 an
CHILD
s a7 T9% csS 1372 0% €S 137 6% 1 137 9ax €S 137 e9n CS 137 0% CS 137 6%
€S 134 9n €S 134 29% €S 138 3/% ] 3 5% €S 134 30% CS 13a 8% CS 134 2%

MmN 54 "
0 60 153
H 3 9%

___NEPA DOSES

NOTE - -TOATL NEFA DOSE MUST INCLUDE SPORT CATOM, DOSES BELOW ARE FOR (OMMIERCTAL CATCM ONLY

- cmmmmameecme e QOSE (MAN-REM) - -~ e ————

PaTramay ALE WROUP USALE B8OnE LIVER TOTAL BQOVY  THYROID KILMEY LUNG GI-LLl

Fism EQuLT S @1E.04 ) 23E-0V  V 92€-01 ) JEE-O0) 2 AGE-03 & .<6E-G2 2.17€-02 4.03E-0)
Flsn TEENAGER 9. 29€-03 2 61E-02 4 0SE-12 Y .SBE-02 4 42T-04 1 QIE-02 S.27€6-02 S.78E-04
Fism CHiLd S 61£+03 4 .S4€E- 02 S.O01E-02 B8 . SIE-03 6.34E-DA4 6.25€-03 S .B8IE-03 3 _48E-G4
Fl5m TOTAL T 30€E-04 1 94E-07 2 B3E-01' Y 6VE-CY 3 SIE-0F B.V1E-02 I . 20E-02 4.95€-013
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Table VIII-E-S

- - . RECREATION POPULATION DOSES L . .
. - g DOSE (MAN-REM) S O

CATIemAY AGE GROUP USAGE SKIN TOTAL BODV Tuveqin
SHOREL INE TOTAL POPUL 4. 10807 2 126-00 1.B2€E- 1 B2E-Ct
LOCATION- DOwN STREAm
OIeuTION=0_ 73«01 TRANSIT TIME=Q 67€E+00 & Swt <02
b . . ISOTOPE CONTRIBUTION o . .
ALE GROUP SKIn TOTAL BODV
ADULY

€S Y37 e2n s 137 %

€S 34 14 €S 134 ran

€0 o0 % €0 &0 %

S8 125 i S8 128 1%

i e S [T 1= T T DOSE (AN REM)
PATramA Y ALE GROUW USAGE SKIN TOTaL 8OOV THYROID
S e | NG TOTAL PO 4 10€-07 0. OUE « 00 1.59€-03 1.59€-03
LOCATION- DOwWN STREAW
DILUTION:D 73601 TRANSIT TINME-Q G7€+00 R
. . . I1SOTOPE (ONTRIBUTION . .

ALEL GROUP SKiN TOTAL BDOV
ADam ¥

1 (2 %

€S 137 2m

€S 134 2%

0o S8 5%

o en EAY

LA 140 £

58 128 20%
iy = S DOSE (MAN-REM)
PATremA v AGE GROUP USALE eI N TOTAL 800V THYROID
BUAT ING TOTAL POPUL 4. 10€E-07 0. ME«D0 7.95%€-0a 7. 95€-04
LOCATION - DOwWN STREAM v[ll-57

BiinuTioN:ND T« TRANAST FTIME-0O G2F «O0




Table VIII-E-6
- - * DOSE TO BPIOTA B -

MRBADS PER _SVYR

ILUTioN= 1 00E<00 T TRANSIT TIME- 0. 00F+00 me
INTERN: EXNTERNAL TaTAL

Fism 1.06E+00 1 _A43E~00 2_48€+00
INVERTEBRATE 2.265-n 2 .85€-00 3. 07«00
ALLAE T 326-0n 2. 48€-02 T .ISE-0n
HUSERAT T 13«00 9. .SCE-0 8 UBE«00
RACCOON 2 91E-01 T_.126-00 I O0E 00
HE RON 3. S8 9.S0€-o 3 6BE-G
DUCH 6 _asE~00 1 42600 7.88¢-00
. - * ISOTOPE CONTRIBUTION o . .
FATrmAay BO0DVv
Fism €S 137 12»

€S 134 2an

2 3 be Y
INVERTEBRATE €S 137 s

€S 13a “x

€0 S§ »

N 54 ass

0 &0 i

LA 140 15%

=] 3 o
ALGAE €S 137 26%

€S 134 L2 Y

-~ S5a "™

LA 140 2an

S8 125 I

L2 3 EL Y
MUSKBAT SR 90 1sn

€S 137 san

€S 134 2n
QAL COO™ S8 90 12a

€S 137 sm»m

CS 134 2an

e Sa &%

e 3 s
ef RON €S 137 sex

€S 134 3»
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