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EXECUTIVE SUMMARY

introduction

This report quantifies the dose impact to the general public from the operation of
Pilgrim Nuclear Power Station (PNPS) during the period of January 1 through

December 31, 1992. The information presented in this report is prepared under
Technical Specification 6.9.C.1.2 as suppiemental information to radiocactive effluent
release data submitted on a semiannual basis in accordance with NRC Regulatory Guide
1.21.

This report contains an assessment of radiological impact on humans resulting from
releases of radicactivity in liquid and gaseous effluents and direct radiation
exposure. Doses from radioactive effluents to a maximum exposed hypothetical
individual were calculated for all major exposure pathways. In addition to maximum
individual doses, cumulative population doses and average individual doses were
calculated from the effluent release information. Direct radiation exposures as
measured with environmental thermoluminescent dosimeters (TLDs) were also assessed.

The maximum individual doses calculated were used to determine the percent of Technical
Specifications 1imit or objective which the doses represented. Liquid Effluent
concentrations were also used to determine percent of Technical Specification
concentration limits. These percentage values are the final supplemental data
necessary to complete the two semiannual Radiocactive Effluent and Waste Disposal
Reports prepared during the reporting period.

Radiological! Impact on Humans

The release of radicactivity in liquid effluents from PNPS during 1992 resulted in a
total body dose of about 0.0002 mrem to the maximum-exposed hypothetical individual.
The maximum hypothetical dose to any organ from liquid effluents was about 0.0004 mrem.
The total body dose from liquid effluents 1o the entire population within 50 miles of
PNPS was about 0.001 person-rem. The average individual living within 50 miles of PNPS
received a total brdy dose of less than 0,0000003 mrem from liguid effluents released
during 1992.

The release of radiocactivity in gaseous effluents from PNPS during 1992 resulted in a
total body dose to the maximum-exposed hypothetical individual of about 0.2 mrem from
radioactive particulates, iodines and tritium. The maximum hypothetical dose to any
organ from radioactive particulates, iodines and tritium was about 3.6 mrem. Noble
gases released in gaseous effluents resulted in a maximum total body dose of 0.4 mrem,
with a2 corresponding skin dose of 2.7 mrem. Al1 of these maximum doses occurred to a
hypothetical individual located on property under Boston Edison’s (BECo) control. The
maximum, hypothetical total body dose from the release of radiocactivity in gaseous
effluents was 0.6 mrem. The total body dose from gaseous effluents to the entire
population within 50 miles of PNPS was about 0.9 person-rem. The average individual
living within 50 miles of PNPS received a total body dose of less than 0.0003 mrem from
gaseous effluents released during 1992.
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Direct radiation exposure was evaluated to complete the assessment of radiological
impact on humans. A small number of TLDs on BECo property in close proximity to the
station indicated direct radiation exposure. However, the dose to a hypothetical
member of the public accessing such areas on BECo property during 1992 was estimated as
being about 1.6 mrem. There was no measurable increase during 1992 in direct radiation
measurements at the nearest resident to PNPS.

The collective total body dose to a maximum-exposed hypethetical individual from
liquids, gases, and direct exposure resulting from PNPS operations during 1992 was
calculated as being 2.2 mrem. This amount is about 0.7% of the typical dose of 300 to
400 mrem received each year by an average person from other sources of natural and man-
made radiation.

Percent of Technical Specifications

The maximum individual doses from radivcactive effluents were compared to the applicable
Technical Specifications dose limits and objectives. Ail doses from liquid effluents
were less than 0.006% of their corresponding limit or objective. In addition, alil
quarterly average concentrations of liguids released to Cape Cod Bay were also less
than 0.02% of the corresponding limits. Maximum doses resulting from releases of
particulates, iodines and tritium in gaseous effluents were less than 24% of
corresponding 10CFRSC objectives. WNoble gas doses were less than 16% of the
corresponding 10CFR50 dose objectives.

Conclusion

None of the PNPS Technical Specifications limits and objectives associated with liquid
and gaseous effluents were exceeded during 1952. Compliance with these limits and
objectives ensured that the radiclogical impact from PNPS operations was kept as Jow as
is reasonably achievable, in accordance with 10CFR50 Appendix 1. Furthermore,
conformance with PNPS Technical Specifications demonstrated compliance with the
Environmental Protection Agency’s regulations for environmental radiation under
40CFRIS0. Based on the dose assessment results for 1992, there was no significant
impact on the general public from Pilgrim Station’s operation.
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Maxim dividual

Doses to the maximum exposed irdividual resulting from radicnuclides in effluents
released offsite were calculated using methods presented in the PNPS Offsite Dose
Calculation Manual (CDCM, Ref. 1), NRC Regulatory Guide 1.109 (Ref. 2), NRC
Regulatory Guide 1.111 (Ref. 3) and the Pilgrim Station Unit 1 Appendix I
Evaluation (Ref. 4). Maximum individual doses are calculated separately for:

(1) lTiquid effluents; (2) particulates, iodines and tritium in gaseous effluents;
and, (3) noble gases in gaseous effluents. Maximum consumption and use factors
for various pathways from Table E-5 of the PNPS ODCM are use~ for caiculating the
doses to the maximum-exposed individual.

Information related to liquid and gaseous effluent releases are summarized in two
semiannual Radioactive Effluent and Waste Disposal Reports (Ref. § and 6).

Copies of this information are included in Appendix A of this report. These
ef“luent release data were used as input to computer programs to calculate the
resulting doses. The Yankee Atomic Electric Company "YODA"-series of computer
programs was used te compile the dose contributions to the varicus organs in each
age class from major exposure pathways (Ref. 7).

Doses From Liquid Effluent Releases

Ligquid effluent release data presented in Tables 2A and 2B from the semiannual
effluent release reports were used as input to the Yankee Atomic “"YODA" computer
precgrams to calculate radiation deses. The maximum individual doses resulting
from radionuclides released in ligquid effluents are presented in Tables 1.1-1
through 1.1-5. These tables cr '»r the individual calendar quarters and total
calendar year, respectively.

Tables 1.1-1 through 1.1-5 summarize the maximum total body and organ doses for
the adult, teen and child age classes resulting from the major liquid exposure
pathways. NRC Regulatory Guide 1.109 does not recognize the infant age class as
being exposed to the liquid effluent pathways. Therefore, doses for this age
class are not inciuded in any of the tables.

Radioactivity released in liguid effluents from PNPS during 1992 resulted in a
maximum total body dose (teen age class) of 1.72E-04 mrem. The maximum organ
dose (adult age class, gastrointestinal tract/lower large intestine) was
4.41E-04 mrem.
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Table 1.1-1

MAXIMUM INDIVIDUAL ORGAN DOSE BY EXPOSURE PATHWAY -- (mrem)
From Liquid Release Period: January - March 1992

Pathway Saltwater Ssltwater Shoreline Swimming/
Fish Shellfish Deposits Boating Total

Age Class: Adult

Bone 1.386-05 3.11E-05 7.75E-06 1.94E-08 5.27E-05
Liver 1.44E-05 2.77E-05 7.75E-06 1.94E-08 4.99E-05
Kidney 2.02E-06 5.65E-07 7.75E-06 1.S94E-08 1.04E-05
Lung 4.35E-06 1.10E-05 7.75E-06 1.94E-08 2.31E-05
GI-LL] 4.24E-05 1.39E-04 7.75E-06 1.941-08 1.89E-04
Whole Body 8.44E-06 2.03E-05 7.75E-06 1.94E-08 3.65E-05
Thyroid 4.10E-09 2.22E-09 7.75E-06 1.94E-08 7.7BE-06
Age Class: Teen

Bone 1.45E-05 2.82E-05 4.33E-05 1.94E-08 B8.60E-05
Liver 1.51E-05 2.56E-05 4.33E-05 1.94E-08 8.40t-05
Kidney 2.0BE-06 5.09E-07 4.33E-05 1.94E-08 4.59E-05
Lung 5.31E-06 1.1BE-05 4.33E-05 1.94E-08 6.04E-05
GI-LL1 2.97E-05 8.55E-05 4.33E-05 1.94E-08 1.58E-04
Whole Body 7.22E-06 1.BOE-05 4. 33E-05 1.94E-08 6.85E-05
Thyroid 3.20E-09 1.58E-09 4.33E-05 1.94E-08 4.33E-05
Age Class: Child

Bone 1.876-05 4.23E-05 9.04t-06 1.0BE-08 7.01E-05
Liver 1.39E-05 2.7BE-05 9.04E-06 1.08E-08 5.08t-05
Kidney 1.76E-06 4.96E-07 9.04E-06 1.08E-08 1.13E-05
~ung 4.60E-06 1.19E-05 9.04E-06 1.0BE-08 2.56E-05
GI-LL1 1.04E-05 3.50E-05 9.04t-06 1.0BE-0B 5.45E-05
Whole Body 6.90E-06 2.30E-05 9.04E-06 1.0BE-08 3.90E-05
Thyroid 2.69E-09 1.63E-09 9.04E-06 1.0BE-08 S.06E-06
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MAXIMUM INDIVIDUAL ORGAN DOSE BY EXPOSURE PATHWAY -- {mrem)
From Licvid Release Period:

Table 1.

i-2

April - June 1992

Pathway

Saltwater Saltwater

Shoreline Swimming/

Fish Shellfish Deposits Boating Total

Age Class: Adult

Bone 6.24E-06 1.42E-05 1.54E-06 3.52E-09 2.20E-05
Liver 5.35€-06 7.75t-06 1.54E-06 3.52E-09 1.46E-05
Kidney 1.03E-06 2.79E-07 1.54E-06 3.52E-09 2.85E-06
Lung 1.46E-06 3.33E-06 1.54E-06 3.52E-09 6.33E-06
GI-LLI 6.73E-06 2.45E-05 1.54E-06 3.52E-09 3.2BE-05
whole Body 3.24E-06 5.53E-06 1.54E-06 3.52E-09 1.03E-05
Thyroid 2.25E-10 9.98E-11 1.54E-06 3.52E-09 1.54E-06
Age Class: Teen

Bone 6.34E-06 1.21E-05 8.55(E-06 3.52E-09 2.70t-05
Liver 5.62E-06 7.19E-06 B.55E-06 3.52E-09 2.14E-05
Kidney 1.07E-06 2.53E-07 B.55&E-06 3.52E-09 9.88E-06
Lung 1.78£-06 3.56E-0f B.55(-06 3.52E-09 1.39E-05
GI-LLI §.79E-06 1.52F.y5 B.55(-06 3.52E-09 2.85E-05
Whole Body 2.41E-06 4.6,E-06 B.55(E-C6 3.52E-09 1.56E-05
Thyroid 1.73E-10 6.72E-11 B.55E-06 3.52E-09 8.55E-06
Age Class: Child

Bone 7.786E-06 1.65E-05 1.79E-06 1.96E-09 2.61E-05
Liver 5.21E-06 7.92E-06 1.79E-06 1.96E-09 1.49E-05
Kidney §.22E-07 2.52E-07 1.79E-06 1.96E-09 2.96E-06
Lung 1.53t-06 3.61E-06 1.79E-06 1.96E-09 6.93E-06
GI-LLI 1.726-06 6.30E-06 1.79E-06 1.96E-09 S.81E-06
Whole Body 1.94E-06 5.68E-06 1.79E-06 1.96E-09 9.41E-06
Thyroid 1.43E-10 6.43E-11 1.79tE-06 1.96E-09 1.79E-06
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. Table 1.1-3
' MAXIMUM INDIVIDUAL ORGAN DOSE BY EXPOSURE PATHWAY -- (mrem)
From Liguid Release Period: July - September 1992
l Pathway Saltwater Saltwater Shoreline Swimming/
' Fish Shellfish Deposits Boating Total
Ace Class: Adult
l Bone 6.23E-06 1.24E-05 1.00E-06 2.09E-09 1.96E-05
Liver 5.61£-06 7.03E-06 1.00E-06 2.09E-09 1.36E-05
Kidney 1.20E-06 3.23E-07 1.00E-06 2.09E-09 2.53E-06
l Lung 1.47E-06 3.18E-06 1.00E-06 2.09E-09 5.65E-06
GI-LLI 3.87E-06 1.41E-05 1.00E-06 2.09E-09 1.90E-05
Whole Body 3.19E-06 3.76E-06 1.00E-06 2.09E-09 7.95E-06
. Thyroid 1.11E-09 4.93E-10 1.00E-06 2.09tE-09 1.00E-06
Age Class: Teen
l Bone 6.48E-06 1.10E-05 5.59E-06 2.09E-09 2.31E-05
Liver 5.90E-06 6.54E-06 5.59E-06 2.09E-09 1.80E-05
Kidney 1.26E-06 2.95E-07 5.59E-06 2.09E-09 7.15E-06
l Lung 1.80E-06 3.40E-06 5.59E-06 2.09E-09 1.08E-05
GI-LLI 2.82E-06 8.92E-06 5.59t-06 2.09t-09 1.73E-05
Whole Body 2.18E-06 3.0BE-06 5.59t-06 2.09E-09 1.09E-05
' Thyroid 8.56E-10 3.32E-10 5.59E-06 2.09tE-09 5.59E-06
Age Class: Child
' Bone 8.16E-06 1.58t-05 1.17¢-06 1.17E-09 2.51E-05
Liver 5.48¢-06 7.27E-06 1.17E-06 1.176-09 1.39E-05
Kidney 1.09E-06 2.96E-07 1.17¢-06 1.17E-09 2.56E-06
l Lung 1.54E-06 3.44E-06 1.17E-06 1.17E-09 6.15E-06
GI-LL1 1.05E-06 3.79E-06 1.176-06 1.17&E-09 6.01E-06
Whole Body 1.56E-06 3.83t-06 1.17¢-06 1.17E-09 6.56E-06
. Thyroid 7.07€-10 3.17€E-10 1.17eE-06 1.17E-09 1.17E-06
|
l |
j
i i
|
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Table 1.1-4

MAXIMUM INDIVIDUAL ORGAN DOSE BY EXPOSURE PATHWAY -- (mrem)
From Ligquid Release Period: October - December 1992

Pathway Saltwater Saltwater Shoreline Swimming/
Fish Shellfish Deposits Boating Total

Age Class: Adult

Bone 1.30E-05 2.50E-05 7.00E-06 1.95£-08 4.50E-05
Liver 1.82E-05 2.66E-05 7.00E-06 1.95E-08 5.1BE-05
Kidney + 67E-06 6.31E-06 7.00E-06 1.95£-08 1.BOE-05
Lung 2.87E-06 5.62E-06 7.00E-06 1.95E-08 1.55E-05
GI-LLI §.11E-05 1.24E-04 7.00E-06 1.95E-08 1.72E-04
Whcle Body 1.07E-05 2.10E-05 7.00E-06 1.95E-08 3.87E-05
Thyroid 1.776-06 3.79E-06 7.00E-06 1.95E-28 1.26E-05
Age Class: Teen

Bone 1.36E-05 2.22E-05 3.91E-05 i.95E-08 7.49E-05
Liver 1.8BE-05 2.3%E-05 3.91E-05 1.95t-08 8.1BE-CE
Kidney 4.75E-06 5.31E-06 3.91E-05 1.95E-08 4.92E-05
Lung 3.48E-06 6.01E-06 3.91E-05 1.95E-08 4.86E-05
GI-LLI] 2.83E-05 7.58E-05 3.91E-05 1.95E-08 1.43E-04
Whole Body B8.33E-06 1.82E-05 3.91E-05 1.95t-08 6.57t-05
Thyroid 1.66E-06 3.10E-06 3.91E-05 1.95E-08 4.39E-05
Age Class: Child

Bone 1.72E-05 3.18E-05 B.176-06 1.09E-08 5.72E-05
Liver 1.66E-05 2.43E-05 8.17t-06 1.09E-08 4.91E-05
Kidney 3.92E-06 4.B3E-06 8.17b-06 1.09E-08 1.69E-05
Lung 2.96E-06 6.08E-06 8.17E-06 1.09E-08 1.72E-05
GI-LL] 9.68E-06 3.06E-05 B.176-06 1.09E-08 4.85E-05
Whole Body &.90E-06 2.23E-05 8.17E-06 1.09E-08 3.74E-05
Thyroid 1.71E-06 3.70£-06 8.17E-06 1.09t-08 1.36E-05
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l Table 1.1-5

l MAXIMUM INDIVIDUAL ORGAN DOSE BY EXPOSUR: PATHWAY -- (mrem)
From Liquid Release Period: January - December 1892

' Pathway Saltwater Saltwater Shoreline Swimming/

' Fish Shellfish Deposits Boating Total
Age Class: Adult

' Bone §.32E-05 9.19E-05 1.85E-05 1.92E-07 1.54E-04
Liver 4.61E-05 7.44E-05 1.85E-05 1.92E-07 1.39E-04
Kidney 8.94E-06 6.30E-06 1.8B5E-05 1.92E-07 3.39E-05

. Lung 1.14E-05 2.66E-05 1.B5E-05 1.92E-07 5.67E-05
GI-LLI 9.94E-05 3.23E-04 1.B5E-05 1.92E-07 4.41E-04
Whole Body 2.70E-05 5.3BE-05 1.B5E-05 1.92E-07 9.95E-05

l Thyroid 1.36E-06 2.90E-06 1.85E-05 1.92E-07 2.30E-05
Age Class: Teen

' Bone §.49tE-05 8.17t-05 1.03E-04 1.92E-07 2.30E-04
Liver 4 .BOE-05 6.82E-05 1.03E-04 1.92E-07 2.20E-04
Kidney 9.21E-06 5.40E-06 1.03E-04 1.92E-07 1.1BE-04

l Lung 1.39€-05 2.B4E-05 1.03E-04 1.92E-07 1.46E-04
GI-LLI 6.95£-05 1.9BE-04 1.03E-04 1.92£-07 3.71E-04
Whole Body 2.14E-05 4.66E-05 1.03E-04 1.926-07 1.72E-04

l Thyroid 1.27¢6-06 2.37¢E-06 1.03E-04 1.92E-07 1.07E-04
Age Class: Child

' Bune 5.69E-05 1.19E-04 2.16E-05% 1.07E-07 1.98E-04
Liver 4.38E-05 7.32E-05 2.16t-05 1.07E-07 1.39E-04
Kidney 7.75E-06 5.02E-0€ 2.16E-05 1.07E-07 3.45E£-05

' Lung 1.20E-05 2.B7E-05 2.16E-05 1.076-07 6.24E-05
GI-LLI] 2.43E-05 EB.11E-05 2.16E-05 1.07E-07 1.27E-04
Whole Body 1.85E-05 5.85E-05 2.16E-05 1.07E-07 9.87E-05

l Thyroid 1.31E-06 2.84E-06 2.16E-05 1.07E-07 2.59E-05

' Page 11




1.2

Fr s Effluent R

Gaseous effluent release data presented in Tables 1A, 1B, and IC from the
semiannual effluent release reports were used as input to the Yankee Atomic
“YODA" computer programs to calculate radiatior doses. These data include
gaseous rcleases from the PNPS main stack, reactor building vent, turbine
building roof exhausters, and tool decontamination facility. Metecrological data
obtained from the PNPS 220-foot meteorological tower during 1992 were also used
as input to the Yankee Atomic Electric Company’s "AEOLUS" computer program (Ref.
8). This computer program calculated the atmospheric dispersion and deposition
factors used in the "YODA"-series of computer programs to calculate maximum
individual doses. These various dispersion (X/Q) and deposition (D/Q) factors
are presented in Appendix B of this report.

The maximum individual doses resulting from radiocactive particulates, iodines and
tritium released in gaseous effluents are presented in Tables 1.2-1 through 1.2-
5. These tables cover the individual calendar quarters and total calendar year,
respectively. Doses resulting from releases of noble gases are addressed
independently in the PNPS Technical Specifications. Therefore, ncne of these
tables for maximum individual doses include any dose contributions from noble
gases. The presentation and analysis of doses resulting from noble gases are
addressed in Section 1.3 of this report.

Tables 1.2-1 through 1.2-5 summarize the maximum total body and organ doses for
the adult, teen, child and infant age classes resulting from the major gaseous
exposure pathways. Tnese tables present the dose data according to specific
receptor location and the exposure pathways assumed to occur at that location.
For example, the second column of the tables presents the irformation for the
hypothetical maximum-exposed individual at the most restrictive site boundary
location, where only inhalation and ground deposition exposure pathways are
assumed to occur. Since this is a shoreline locati.on effectively controlled by
Boston Edison Company, the other pathways of garden vegetable production, milk
production and meat production are assumed not to occur. Doses for other offsite
locations not under Boston Edison control, where other exposure pathways can and
do occur, are presented in subsequent columns of the tables, and represent the
potential maximum doses to individuals at these locations.

Radiocactivity released in gaseous effluents from PNPS durirg 1992 resulted in a
maximum total body dose (teen age class) of 1.99E-01 mrem. The maximum organ
dose (child age class, thyroid) was 3.57t+00 mrem. Both of these doses occurred
to hypothetical individuals at the shoreline 80 meters north of the PNPS Reactor
Building, an area effectively under Boston Edison Control. For the more
"realistic” individuals at offsite locations, the maximum total body dose was
1.56E-02 mrem (child age class at a location 820 meters [0.5 miles] southeast of
the Reactor Building yielding garden vegetables), while the maximum organ dose
was 1.17E+00 mrem (infant thyroid at a location 3970 meters [2.5 mi]es? west-
southwest, yielding vegetables and cow and goat milk).



' Table 1.2-1
' MAXIMUM INDIVIDUAL ORGAN DOSE AT RECEPTOR LOCATION -- (mrem)
From Gaseous Release Period: January - March 1992
Receptor: Bound Cow Goat Garden Cow Meat Resident Meat
Direction: N WSW SE . SE S
l Distance: 80m 3970m 820m 5770m 790m 3800m
Pathway*: DI DIvCe DIV DIVCM D1 DIVM
' Age Class: Adult
Bone 6.95(-03 4.60E-04 5.36E-03 1.32E-04 2.16E-04 2.62E-04
l Liver 2.30E-02 2.78BE-04 1.760-03 B.29E-05 5.83E-04 1.15t-04
Kidney 2.60E-02 3.98E-04 2.01E-03 1.08E-04 6.48BE-04 1.30E-04
Lung 3.41E-02 1.24E-04 1.72E-03 5.54E-05 B.20E-04 1.13E-04
. GI-LLI 2.38E-02 2.30E-04 2.54E-03 B.26E-05 6.00E-04 1.53E-04
Thyroid 7.92E-01 S5.13t-02 9.23t-02 1.06E-02 1.69E-02 5.86E-03
W Body 2.04E-02 2.30E-04 2.08E-03 7.63E-05 5.29E-04 1.27E-04
l Age Class: Teen
Bone 8.5BE-03 7.2BE-04 7.45E-03 1.94E-04 2.51E-04 3.57E-04
l Liver 2.47E-02 4.16E-04 1.91E-03 1.09E-04 6.19E-04 1.20E-04
Kidney 2.89E-02 6.23E-04 2.176-03 1.50E-04 7.10E-04 1.36E-04
Lung 4.3BE-02 1.53E-04 2.05E-03 6.45E-05 1.03:-03 1.30E-04
l GI-LLI 2.44E-02 2.77E-04 2.67E-03 9.11E-05 6.13E-04 ]1.55E-04
Thyroid 1.03E+00 7.B4E-02 B.45E-02 1.54E-02 2.20E-02 5.29E-03
W Body 2.11€-02 3.16E-04 2.36E-03 9.3BE-05 5.43E-04 1.39E-04
' Age Class: Child
Bone 1.03E-02 1.65E-03 1.58E-02 4.27¢E-04 2.8BE-04 7.55E(-04
' Liver 2.2€E-02 ©6.8B0E-04 2.54E-03 1.68E-04 5.72E-04 1.60E-04
Kidney 2.63E-02 9.96E-04 2.83E-03 2.29t-04 6.52E-04 1.77E-04
Lung 3.85E-02 2.09E-04 2.54E-03 8.44E-05 9.I1CE-04 1.61E-04
l GI-LLI 1.956-02 3.04E-04 2.89E-03 1.03E-04 5.07E-04 1.73E-04
Thyroid 1.276+00 1.54E-01 1.24E-01 2.96E-02 2.72E-02 7.70t- 3
W Body 1.95€-02 5.35E-04 3.53E-03 1.49E-04 5.06E-04 2.02E-04
l Age Class: Infant
Bone 7.66E-03 1.86E-03 2.1BE-04 2.94E-04 2.32E-04 1.21E-05
' Liver 1.58E-02 1.31E-03 3.93E-04 2.42E-04 4.17E-04 2.27E-05
Kidney 1.67E-02 1.50E-03 4.10E-04 2.78BE-04 4.36E-04 2.38BE-05
Lung 3.03E-02 1.72E-04 ©.B2E-04 4.24E-05 7.25E-04 4.08E-05
GI-LLI 1.14E-02 2.35E-04 3.06E-04 4.74E-05 3.25E-04 1.72E-05
Thyroid 1.176400 3.61E-01 2.34E-02 6.55E-02 2.49E-02 1.50E-03
W Body 1.22E-02 6.80E-04 3.22€-04 1.26E-04 3.42E-04 1.83E-05
. * Pathway designations are as follows:
D = Deposition (Ground Plane) C = Cow Milk
. I = Inhalation G = Goat Milk
V = Vegetable Garden M = Meat
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Table 1.2-2

MAXIMUM INDIVIDUAL ORGAN DOSE AT RECEPTOR LOCATION -- (mrem)
From Gaseous Release Period: April - June 1992

Receptor: Bound Cow Goat Cow Meat Garden Meat Resident
Direct -: NNE WSW v S S SSW
Distance. 100m 3970m 5770m 3410m 3R00m 1230m
Pathway*: DI pIvce DIVCM DIV DIVM DI
Age Class: Adult
Bone 3.56E-03 5.06E-04 9.41E-05 3.36E-04 3.01£-04 5.19E-05
Liver 2.55E-02 2.91E-04 7.89E-05 1.36E-04 1.30E-04 2.09E-04
Kidney 2.66E-02 3.90E-04 9.62E-05 1.60E-04 1.54E-04 2.22E-04
Lung 3.62E-02 1.61E-04 5.97E-05 1.19tE-04 1.10E-04 2.84E-04
GI-LLI 2.73E-02 2.71E-04 7.90E-05 1.BOE-04 1.70E-04 2.1SE-04
Thyroid 3.20E-01 4.3BE-02 7.60E-03 1.02E-02 1.04E-02 3.72E-03
W Body 2.45E-02 2.39E-04 7.00E-05 1.2BE-04 1.21E-04 1.9BE-04
Age Class: Teen
Bone 4.66E-03 B.39E-04 1.46E-04 4.89E-04 4.29E-04 6.12E-05
Liver 2.62E-02 4.19E-04 9.95E-05 1.46E-04 1.34E-04 2.16E-04
Kidney 2.78E-02 5.90E-04 1.28BE-04 1.70E-04 1.5BE-04 2.34E-04
Lung 4.456-02 1.97E-04 6.88E-05 1.41E-04 1.25E-04 3.46E-04
GI-LLI 2.77€E-02 5.26E-04 B8.77E-05 1.90E-04 1.72E-04 2.22E-04
Thyroid 4.10E-01 6.68E-02 1.10E-02 9.03E-03 B8.95E-03 4.76E-03
W Body 2.49E-02 3.20E-04 B.36E-05 1.40E-04 1.28t-04 2.02E-04
Age Class: Child
Bone 6.026-03 2.02E-03 3.44E-04 1.13E-03 9.83E-04 7.2BE-05
Liver 2.356-02 6.75£-04 1.51E-04 1.95E-04 1.78E-04 1.97E-04
Kidney 2.49E-02 9.35E-04 1.93E-04 2.21E-04 2.04E-04 2.13E-04
Lung 3.93E-02 2.77¢E-04 9.21E-05 1.75E-04 1.56E-04 3.0BE-04
GI-LLI 2.31E-02 3.76E-04 1.05E-04 2.05E-04 1.84E-04 1.88BE-04
Thyroid 4.98E-01 1.31€-01 2.12E-02 1.33E-02 1.33E-02 §5.74E-03
W Body 2.24E-02 5.32E-04 1.29E-04 2.03E-04 1.B3E-04 1.85E-04
Age Class: Infant
Bone 4.61E-03 2.21E-03 2.37E-04 1.66E-05 1.43E-05 6.13E-05
Liver 1.476-02 1.19E-03 ].86E-04 2.87E-05 2.46E-05 1.35E-04
Kidney 1.51€-02 1.34E-03 2.10E-04 2.9BE-05 2.56E-05 1.38E-04
Lung 2.94E-02 2.26E-04 4 .42E-05 4.71E-05 4.03E-05 2.3BE-04
GI-LLI 1.34£-02 2.85£-04 4.67E-05 2.31E-05 1.99E-05 1.1BE-04
Thyroid 4.51E-01 3.08E-01 4.70£-02 1.61E-03 1.39E-03 5.23E-03
W Body 1.356-02 6.64E-04 1.03E-04 2.43E-05 2.09E-05 1.20E-04
* Pathway designations are as follows:

D = Deposition (Ground Plane) C = Cow Milk

1 = Inhalation G = Goat Milk

V = Vegetable Garden M = Meat
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MAXIMUM INDIVIDUAL ORGAN DOSE AT RECEPTOR LOCATION -- (mrem)

From Gaseous Release Period:

Table 1.2-3

July - September 1992

Receptor: Bound Cow Goat Cow Meat Garden Resident Meat
Direction: N WSW v SE SE )
Distance: 80m 3570m 5770m 820m 790m 3800m
Pathway*: DI DIVCE DIVCM DIV DI DIVM
Age Class: Adult
Bone 2.45E-02 B.59E-04 3.69E-04 4.06E-03 2.02E-04 5.26E-04
Liver 1.11E-01 4.62E-04 2.39E-04 3.25E-03 9.91E-04 3.75E-04
Kidney 1.14E-01 5.36F-04 2.60E-04 3.29t-03 1.01E-03 3.9IE-04
Lung 1.58E-01 3.83E-04 2.27E-04 3.59E-03 1.3BE-03 3.92E-04
GI-LLI 1.20E-01 5.06E-04 2.72tE-04 3.81E-03 1.06E-03 4.42E-04
Thyroid 8.38E-01 3.23E-02 9.12E-03 1.73E-02 7.11E-03 6.75t-03
W Body 1.10E-01 4.86E-04 2.5BE-04 3.62E-03 9.80E-04 4.14E-04
Age Class: Teen
Bone Z2.94E-02 1.33E-03 ©5.37E-04 5.73E-03 2.43E-04 7.24E-04
Liver 1.14E-0) 6.03E-04 2.7BE-04 3.60E-03 1.01E-03 3.95E-04
Kidney 1.17E-01 7.30E-04 3.12t-04 3.65E-03 1.04E-03 4.12t-04
Lung 1.926-01 4.67£-04 2.59E-04 4.]19E-03 1.66E-03 4.3BE-04
GI-LLI 1.22E-0]1 6.04E-04 3.01E-04 4.20E-03 1.0BE-03 4.64E-04
Thyroid 1.06E400 4.92£-02 1.31£E-02 1.BOE-02 B8.97¢E-03 6.01E-03
W Body 1.11E-01 6.13E-04 2.98E-04 4.08E-03 9.91E-04 4.4BE-04
Age Class: Child
Bone 3.31E-02 2.99%E-03 1.17E-03 1.21E-02 2.74E-04 1.53E-03
Liver 1.01E-01 9.29(-04 4 .05(-04 4.94E-03 B.99E-04 5.38E-04
Kidney 1.056-01 1.12E-03 4.55E-04 4.99E-03 9.27E-04 5.56E-04
Lung 1.70£-01 ©.62E-04 3.51E-04 5.44E-03 1.47E-02 5.67E-04
GI-LLI 1.02E-01 7.65E-04 3.79E-04 5.34E-03 9.06E-04 5.74E-04
Thyroid 1.276+00 9.53E-02 2.51E-02 2.48E-02 1.07E-02 B8.76E-03
W Rody 9.95E-02 9.76E-04 4 .49E-04 5.85(-03 B8.B4E-04 6.42E-04
Age Class: Infant
Bone 1.96E-02 2.64E-N3 5.22E-04 1.52E-04 1.62E-04 1.92E-05
Liver 6.08E-02 1.22E-03 3.16E-04 5.07E-04 5.395E-04 5.52E-05
Kidney 6.176-02 1.33E-03 3.45E-04 5.13E-04 S5.45E-04 5.62E-05
Lung 1.24E-01 5.37E-04 1.64E-04 1.00E-03 1.06E-03 1.03E-04
GI-LL1 5.83(-02 5.B4E-04 1.59(-04 4.86E-04 5.17E-04 S5.14E-05
Thyroid 1.14E+00 2.25E-01 5.52€-02 B.99E-03 9.58£-03 1.37E-03
W Body 5.826-02 8.96E-04 2.31E-04 4.86E-04 5.16E-04 5.19E-05
* Pathway designations are as follows:

D = Deposition (Ground Plane) C = Cow Milk

I = Inhalation
V = Vegetable Garden

G = Goat Milk

M = Meat
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MAXTMUM INDIVIDUAL ORGAN DOSE AT RECEPTOR LOCATION -- (mrem)

Table 1.2-4

From Gaseous Release Period: October - December 1992
Receptor: Bound Cow Goat Cow Meat Garden Resident Meat
Direction: N WSW W SE ESE S
Distance: 80m 3970m 5770m 820m 800m 3800m
Pathway*: DI DIVCG DIVCM DIV DI DIVM
Age Class: Adult
Bone 1.576-02 7.43E-04 2.40E-04 6.25£-03 4.98E-04 3.56E-04
Liver 6.86E-02 4.27E-04 1.74E-04 3.65£-03 1.55E-03 1.9BE-04
Kidney 6.93E-02 4.99E-04 1.8BE-04 3.69E-03 1.57E-03 2.04E-04
Lung 8.39E-02 3.26E-04 1.60E-04 3.8B3E-03 1.B4E-03 1.99E-04
GI-LLI 7.13E-02 4.49E-04 1.97E-04 4 .56E-03 1.60E-03 2.46E-04
Thyroid 2.61E-01 3.37E-02 6.46E-03 1.940-02 5.15E-03 2.96E-03
W Body 6.82E-02 4.21E-04 1.81E-04 4.12E-03 1.55E-03 2.18E-04
Age Class: Teen
Bone 1.69E-02 1.17E-03 3.53E-04 8.84E-03 5.21E-04 4.99E-04
Liver 6.93E-02 5.65E-04 2.02E-04 4.00E-03 1.57E-03 2.0BE-04
Kidney 7.03£-02 6.BBE-04 2.25E-04 4.04E-03 1.59E-03 2.14E-04
Lung 9.48F-02 3.92E-04 1.BOE-04 4.33E-03 2.04E-03 2.1BE-04
GI-LLI 7.19E-02 5.34E-04 2.16E-04 4.98E-03 1.62E-03 2.58E-04
Thyroid 3,18E-01 5.14E-92 9.31£-03 1.85E-02 6.24E-03 2.59E-03
W Body 6.87E-02 5.30E-04 2.07E-04 4.62t-03 1.56E-03 2.35E-04
Age Class: Child
Bone 1.80E-02 2.69E-03 7.B4E-04 1.90t-02 5.42E-04 1.09E-03
Liver 6.26E-02 B.72E-04 2.92E-04 S5.3BE-03 1.44E-03 2.80E-04
Kidney 6.35E-02 1.06E-03 3.26E-04 5.42E-03 1.45E-03 2.85E-04
Lung B8.4BE-02 5.55E-04 2.45E-04 5.A4E-03 1.B4E-03 2.83E-04
GI-LLI 6.31E-02 6.62E-04 2.70E-04 6.06E-03 ]1.44E-03 3.09E-04
Thyroid 3.70E-01 1.01E-01 1.79E-02 2.65E-02 7.19E-03 3.81E-03
W Body 6.22E-02 B8.34FE-04 3.07E-04 6.58%-03 1.43f-03 3.35E-04
Age Class: Infant
Bone 1.50E-02 2.54E-03 3.75E-04 4.)BE-04 4.86E-04 1.85E-05
Liver 4.10E-C2 1.22E-03 2.33E-04 B.34£-04 1.01E-03 3.85E-05
Kidney §.12E-02 1.31E-03 2.52E-04 8.376-04 1.01E-03 3.8BE-05
Lung 6.11£-02 4.54E-04 1.16E-04 1.13E-03 1.3BE-03 5.31E-05
GI-LLI 4.04E-02 S5.0BE-04 ]1.1BE-04 B8.25t-04 9.95E-04 3.73E-05
Thyroid 3.24E-01 2.36E-01 3.94E-02 S.10E-03 6.30E-03 4.66E-04
W Body 4.03(-02 B.22E-04 1.65E-04 B.23E-04 9.93(-04 3.74E-05
* Pathway designations are as follows:

D = Depcsition (Ground Plane) C = Cow Milk

1 = Inhalation
V = Vegetable Garden

6 = Goat Milk

M = Meat
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MAXIMUM INDIVIDUAL ORGAN DOSE AT RECEPTOR LOCATION -- (mrem)

From Gaseous Release Period:

Table 1.2-5

January - December 1992

Receptor: Bound Cow Goat Cow Meat Garden Resident Meat
Direction: N WSW . SE ESE S
Distance: 80m 3970m 5770m 820m 800m 3800m
Pathway*: DI DIVCG DIVCM DIV DI DIVM
.,,_.._,- -

Age Class: Adult
Bone 4.54E-02 2.70E-03 7.8BE-04 1.82E-02 7.87E-04 1.62E-03
Liver 2.026-01 1.52E-03 5.66E-04 B8.076-03 2.88E-03 8.28E-04
Kidney 2.11E-01 1.90E-03 6.46£E-04 B8.35(-03 2.99£-03 B.B7E-04
Lung 2.74E-01 1.04E-03 4.89E-04 8.57E-03 3.77E-03 8.27E-04
GI-LLI 2.13E-01 1.52E-03 6.14E-04 1.07E-02 3.02E-03 1.04E-03
Thyroid 2.30E400 1.67E-01 3.49E-02 1.10E-01 2.89E-02 2.50E-02
W Body 1.96E-01 1.45£-03 5.70E-04 9.41E-03 2.81E-03 9.12E-04
Age Class: Teen
Bone 5.32E-02 4.27E-03 1.16E-03 2.59E-02 B.8B3E-04 2.25E-03
Liver 2.0BE-01 2.08E-03 6.81E-04 8.87£-03 2.95£-03 8.70E-04
Kidney 2.19E-01 2.74t-03 B.11£-04 9.18E-03 3.09(-03 9.29E-04
Lung 3.296-01 1.26E-03 5.58E-04 9.92E-03 4.44E-03 9.24E-04
GI-LLI 2.16E-0. 1.B2E-03 6.77E-04 1.16E-02 3.06E-03 1.08E-03
Thyroid 2.94E400 2.55£-01 5.04E-02 1.05E-01 3.6BE-02 2.21E-02
W Body 1.99E-01 1.87E-03 6.65£-04 1.07E-02 2.85E-03 9.86E-04
Age Class: Child
Bone 6.056-02 9.74£-03 2.58E-03 5.61E-02 9.73E-04 4.87E-03
Liver 1.876-01 3.28E-03 1.01E-03 1.20E-02 2.6BE-03 1.17E-03
Kidney 1.976-01 4.27¢E-03 1.20E-03 1.23E-02 2.80E-03 1.23E-03
Lung 2.91E-01 1.78E-03 7.52E-04 1.28E-02 3.96E-03 1.18E-03
GI-LL1] 1.83E-01 2.20E-03 8.34f-04 1.38£-02 2.63E-03 1.28E-03
Thyroid 3.57E+00 5.00E-01 9.67E-02 1.51E-01 4.47E-02 3.23E-02
W Body 1.80E-01 3.02E-03 1.01E-03 1.56E-02 2.59E-03 1.42¢-03
Age (Class: Infant
Bone §.39E-02 9.56E-03 1.39E-03 6.69E-04 7.69E-04 6.47E-05
Liver 1.20E-01 5.11E-03 9.89E-04 1.57€E-03 1.79E-03 1.44E-04
Kidney 1.22E-0) 5.70E-03 1.10E-03 1.59E-03 1.82E-03 1.4BE-04
Lung 2.156-01 1.45E-03 3.57E-04 2.60E-03 2.96E-03 2.38E-04
G1-LL1 1.10E-01 1.68E-03 3.62E-04 1.456E-03 1.676-03 1.29E-04
Thyroid 3.24E400 1.17€+00 2.14E-01 3.56E-02 4.05E-02 4.73E-03
W Body 1.11E-01 3.19E-03 6.27E-04 1.476-03 1.68£-03 1.31E-04
* Pathway designations are as follows:

D = Deposition (Ground Plane) C = Cow Milk

I = Inhalation
V = Vegetable Garden

G = Goat Milk
M = Meat
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1.3

From Nobl Rel es

Noble gas release data presented in Tables 1A, 1B, and 1C from the semiannual
effluent release reports were used as input to the Yankee Atomic "YODA" computer
programs to calculate radiation doses. Doses resulting from noble gas releases
were calculated using 1992 meteorological data, as described in Section 1.2 of
this report. The various dispersion (X/Q) factors calcul .ed with the "AEOLUS"
computer program and used to estimate doses from noble gases are presented in
Appendix B of this report.

The maximum individual doses resulting from radioactive noble gases released in
gaseous effluents are presented in Table 1.3-1 according to specific receptor
location. This table includes all noble gas doses for the individual calendar
quarters and total calendar year.

Noble gases released in gaseous effluents from PNPS during 1992 resulted in a
maximum total body dose of 3.6