EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT

Supplemental Information 1995
Facility: Seabrook Station Unit | Licensee: North Atlantic Energy
Service Corporation
1. Regulatory Limits
A. Gaseous Effluents
a 5.0 mrad per quarter gamma air dose.
b. 10.0 mrad per quarter beta air dose.
- 7.5 mrem per quarter to any orgal
B. Liquid Effluents
a 1.5 mrem per quarter total body.
b. S mrem per quarter to any organ.
2. Maximum Permissible Concentrations
Provide the MPC's used in determining allowable releases rates or concentrations.
Fission and activation gases: | MPC
lodines: | MPC

Particulates, half-lives > 8 days: 1 MPC
Liquid effluents: | MPC

=H o.

3. Average Energy

Not applicable.

9605070250 960501
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M I imations of Total Radioactivi

Provide the methods used to measure or approximate the total radioactivity in effluents and
the methods used to determine radionuclide composition.

Fission aud activation gases: Determined by gamma spectroscopy. Total error is
based on stack flow error, analytical error and calculated sampling error.

lodines:  Determined by collection on charcoal with subsequent gamma
spectroscopy analysis. Total error is based on stack flow error, analytical error and
calculated sampling error.

Particulates: Determined by collection on fixed filter with subsequent gamma
spectroscopy analysis. Strontium is determined by composite analysis of filtsrs by
liquid scintillation, gross alpha by proportional counter, and iron 55 by liquid
scintillation. Total error is based on stack flow error, analytical error and
calculated sampling error.

Liquid Effluents: Determined by gamma spectroscopy. A composite sample is
analyzed for strontium by liquid scintillation, tritium by liquid scintillation, alpha
by proportional counter, and iron 55 by liquid scintillation. Total error is based on
the volume discharge error and analytical error.

Batch Releases

Provide the following information relating to batch releases of radioactive materials in
liquid and gaseous effluents.

Liquid

1. Number of batch releases: 158

2. Total time for batch releases: 29780 minutes

Maximum time period for batch release: 755 minutes

4, Average time period for batch release: 188 minutes

3 Minimum time period for batch release: 66 minutes

6. Average stream flow during periods of release of effluent into a flowing
stream: 1.54E06 liters per minute

Gaseous

) Number of batch releases: 74

3 Total time for batch releases: 45000 minutes

3 Maximum time period for batch release: 5119 minutes

4 Average time period for batch release: 608 minutes

- Minimum time period for batch release: 0.5 minutes



Abnormal Releases

a. Liquid

1. Number of releases: 0

2. Total activity releases: N/A
b Gaseous

F Number of releases: 0

2. Total activity releases: N/A



TABLE 1A

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT 1995

GASEOUS EFFLUENTS-SUMMATION OF ALL RELEASES

Unit | Quarter | Quarter | Quarter | Quarter | Est. Total
1 2 3 5 Erzor, %
A. Fission and activation gases
1. Total reieases €1 | 1.43E-01|1.64E-01|4.00c 01]& €9E-01 1.765‘01J
2. Average release rate UCi/ec | 1.84E-02 | 2.35E-02 | 5.03E-02 | 1.L9E-01
for period
3. Percent of applicable L] 2.84E-03 | 2.86E-02 | 3.12E-02 | 1.10E-01
Technical Specification
limit
B. Iodines
1. Total release Ci ND ND ND ND 1.50E¢01J
2. hAverage release rate uCi/sec N/A N/A N/A N/A
for period
3. Percent of applicable v N/A N/A N/A N/A
Technical Specification
limit
C. Particulates
1. Total release ci ND 7.93E-04 “ND 1T 61E-03 | 1 B0E+01 |
2. Average release rate uCi/sec N/A 1.01F-04 N/A 2.28BE-04
for period
3. Percent of applicable ¥ 1.45E-02 | 3.64E-02 ] 2.33E-03 | 6.21E-01
Technical Specification
limit
3. Gross alpha radioactivity ci ND ND ND “ND
D. Tritium
1. Total release C1 4 .35E-02 |4 .54E-02 | B.66E-02 | 4.76E+00 1.605001J
2. Average release rate uti/sec |5 S9E-03 [5.77E-03 |1.09E-52]5.99E-01
for period
3. Percent of applicable % 1.45E-02 | 3.€4E-02|2.33E-03|6.21E-01

Technical Specification
limit




TABLE 1B
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT (1995)
GASEOUS EFFLUENTS-ELEVATED RELEASES

CONTINUQUS
Nuclides Released Unit Quarter | Quarter | Quarter | Quarter
1 2 3 4

1. Fission and activation gases
argon-41 Ci ND ND ND ND
krypton-85 Ci ND ND ND ND
krypton-85m Ci ND ND ND ND
krypton-87 Ci ND ND ND ND
kryptcn-g8 Ci ND ND ND ND
xenon-133 Ci ND ND ND ND
xenon-135 o ND ND ND ND
xenon-135m Ci ND ND ND ND
xenon-138 c1 ND ND ND ND

Ci
Ci

unidentified Ci ND ND ND ND
Total for period Ci ND ND ND ND

2. Iodines
iodine-131 Ci ND ND ND ND
iodine-133 Ci ND ND ND ND
iodine-135 Ca ND ND ND ND
Total for period (ot § ND ND ND ND

3. Particulates
strontium-89 Ci ND ND ND ND
strontium-90 Ci ND ND ND ND
cesium-134 Ci ND ND ND ND
cesium-137 (4§ ND ND ND ND
barium-lanthanum-140 Ci ND ND ND ND
cobalt-58 Ci ND ND ND 1.63E-03
cobalt-60 (s & ND ND ND 4 .32E-0S
chromiun-51 2 | ND ND ND 9.75E-05
manganese-54 Ci ND ND ND 5.08E-06
niobium-985 Ci ND ND ND 3.13E-05
iron-59 ' | ND ND ND 4.91E-06
unidentified Ci ND ND ND ND
Total for period s | ND ND ND 1.81E-03




EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT (1995)

TABLE 1B

GASEOUS EFFLUENTS-ELEVATED RELEASES

BATCH
Nuclides Released Unit | Quarter | Quarter | Quarter | Quarter
1 2 3 -
1. Fission and activation gases
argon-41 Ci |1.13E-01|1.60E-01]|3.34E-01|6.87E-01
krypton- 25 c3 ND ND ND ND
[kryptor. 55m Ci ND 1.98E-04|1.65E-03|2.04E-03
krypton-87 Ci ND 4.67E-04|3.25E-03]|7,39E-03
krypton-88 Ci ND 4.91E-04|3.46E-03|3.45E-03
xenon-133 Ci |2.74E-02|1.39E-02]|3.44E-02|1.36E-01
xenon-135 Ci |2.70E-03|7.3BE-03|1.02E-02]1.90E~02
xenon-135m o ND 3.79E-04]|4.53E-03]|1.33E-02
xenon-138 Ci ND 1.56E-03|8.01E-03 ND
Ci
Ci
unidentified Ci ND ND ND ND
Total for period Ci [1.43E-01|1.84E-01|4.00E-01}8.659E-01
2. Ilodines
iodine-131 ] § ND ND ND ND
iodine-133 C1 ND ND ND ND
iodine-135% Ci ND ND ND ND
Total for period Ci ND ND ND ND
3. Particulates
strontium-89 Ci ND ND ND ND
strontium-90 Ci ND ND ND ND
cesium-134 Ci ND ND ND ND
cesium-137 o5 ND ND ND ND
barium-lanthanum-140| Ci ND ND ND ND
Ci
unidentified C3 ND ND ND ND
Total for period Ci ND ND ND ND




TABLE 1B

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT (1985)
GASEQUS EFFLUENTS-GROUND LEVEL RELEASES

CONTINUOUS
uclides Released Unit Quarter | Quarter | Quarter | Quarter
1 2 3 -
1. Fission and activation gases
argon-41 Ci ND ND ND ND
krypton-85 Ci ND ND ND ND
krypton-85m Ci ND ND ND ND
krypton-87 Ci ND ND ND ND
krypten-88 o | ND ND ND ND
xenon-133 Ci ND ND ND ND
xenon-135 Ci ND ND ND ND
xenon-135m £1 ND ND ND ND
xenon-138 C1 ND ND ND ND
Ci
(a3
unidentified Ci ND ND ND ND
Total for pe:iod Ci ND ND ND ND
2. Iodines
iodine-131 Ci ND ND ND ND
iodine-133 Ci ND ND ND ND
iodine-135 Ci ND ND ND ND
Total for period Ci ND ND ND ND
3. Particulates
strontium-89 G1 ND ND ND ND
strontium-90 Ci ND ND ND ND
cesium-134 Ci ND ND ND ND
cesium-137 Ci ND ND ND ND
barium-lanthanum-140 Ci ND ND ND ND
cobalt-58 Ci ND ND ND 2.15E-07
Ci
unidentified Ci ND ND ND ND
Total for period Ci ND ND ND 2.15E-07




TABLE 1B

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT (1985)
GASEOUS EFFLUENTS-GROUND LEVEL RELEASES

BATCH
Nuclides Released Unit Quarter | Quarter | Quarter | Quarter
1 2 R 4
1. Fission and activation gases
argon-41 Ci ND ND ND ND
krypton-85 Ci ND ND ND ND
krypton-85m Ci ND ND ND ND
krypton-87 Ci ND ND ND ND
krypton-88 Ci ND ND ND ND
xenon-133 Ci ND ND ND ND
xenon-135 o] 4 ND ND ND ND
xenon-135m Ci ND ND ND ND
xenon-138 Ci ND ND ND ND
Ci
Ci
unidentified Ci ND ND ND ND
Total for period Ci ND ND ND ND
2. Iodines
iodine-131 Ca ND ND ND ND
iodine-133 53 ND ND ND ND
1odine-135 Ci ND ND ND ND
Total for period Ci ND ND ND ND
3. Particulates
strontium-89 (w1 ND ND ND ND
strontium-90 Ci ND ND ND ND
cesium~134 Ci ND ND ND ND
cesium-137 o ND ND ND ND
barium-lanthanum-140 Cs ND ND ND ND
cobalt-60 Ci ND 7.93E-04 ND ND
s |
unidentiried 2 ND ND ND ND
Total for period Ci ND 7.93E-04 ND ND




TABLE 2A

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT 1995

LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

Unit Quarter 1 | Quarter 2 | Quarter J | Quarter 4 | Bet Total
Brror, §

A. Fission and activation products

1. Total releases o1 7.04B-03 | 1 29E-0%

=

IAE-03 | 3.27E-02 cilﬁl‘JT]

2 Average diluted concentration | uCi/mli | 3 S6E-11 | & J7BE-11 4 85E-11 2.06E-10
during period

3. Percent of applicable limit : 113802 1,108 07 9 60E-03 S 49802 |
B. Tritium
1. Total release & T JOE+02 | 1.60B+03 | 1 46E<02 | 3 O0E<0Z | € O0E+00 |

2. Average diluted concentration | uci/ml | 6 96E-07 | 7.84B-07
during period

3. Percent of applicable limit '

20E-07 2 S1E-06

=

13E-02 1.198-02 l § 60E-C) 5 49E-032

C. Dissolved and entrained gases

| 1. Total release a1 (3] ) WO WO T S0E+01
2. Average diluted concentrat.on | uci/ms NR WA WA N/A
during period
3. Percent of applicable limit ' LI WA LI WA

D. Gross alpha radicactivity

1. Total release (o4 [ NG W L 1.008401 |
E. Volume of waste siters | 1 . 71B+07 4.16B+07 2 22E-07 T TBE+07 1.308+00
released (prior to dilution)
F. Volume of dilution Titers | 1.988+31 | 2.30B.11 | 2. 36E+11 | 1. 508+11 | U DOE-00 |
water used duriag period




TABLE 2B

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT 1995
LIQUID EFFLUENTS
BEATCH MODE

Nuclides Released Unit| Quarter 1 | Quarter 2 | Quarter 3 | Quarter 4

strontium-89 (<L ND ND ND ND

strontium-90 Ci ND ND ND ND

cesium-134 Ci ND ND ND ND

cesium-137 Ci ND ND 3.94E-06 ND

iodine-131 Ci 4.92E-05 2.95E-05 ND ND

iodine 133 o1 1.35E-05 1.64E-05 ND ND
cobalt-57 | ND ND 4.22E-06 5.11E-05
cobalt-58 Ci 9.67E-04 8.52E-04 2.03E-03 8.05E-03
cocbalt-60 L1 89E~-04 4 .73E-04 5.18E-04 1.2BE-03
chromium-51 ok ] ND 4.03E-05 6.00E-05 8.68E-04
iron-55 Ci 4.62E-03 5.12E-03 4 .78E-03 6.34E-03
iron-59 Ci ND ND ND 1.92E-05

zinc-65 Ci ND ND ND ND
manganese-54 Ci 5.49E-05 6.06E-05 4 ,.03E-05 2.14E-04
zirconium-niobium-95 Ci ND ND 1.13E-0S 2.69E-06

molybdenum-99 C1 ND ND ND ND

technetium-99m o | 2.93E-05 4.54E-05 ND ND

barium-lanthanum-140 Ci ND ND ND ND

cerium-141 Ci ND ND ND ND
antimony-124 Ci ND ND ND 1.83E-03
i antimony-125 Ci | 4.63E-04 | 5.63E-03 | 3.92E-03 | 1.40E-02

bromine-82 Ci 3.41E-05 1.27E-05 ND ND

o

unidentified Ci ND ND ND ND
Total for period(above)| Ci 6.62E-03 1.23E-02 ] 1.14E-02 I 3.27E-02

xenon-133 Ci ND WD ND ND

xenon-135 Cia ND ND ND ND




TABLE 2B
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT 198§

LIQUID EFFLUENTS
CONTINUOUS MODE

Nuclides Released Unit| Quarter 1 | Quarter 2 | Quarter 3 | Quarter 4
strontium-89 Ci ND ND ND ND
strontium-90 Ci ND ND ND ND

cesium-134 Ci ND ND ND ND
cesium-137 Ci ND ND ND ND
icdine-131 Ci ND ND ND ND
cobalt-58 Ci ND ND ND ND
cobalt-60 Ci 3.94E-04 ND ND ND
iron-59 Ci ND ND ND ND
zinc-65 Ci ND ND ND ND
manganese-54 Ci 2.73E-05 ND ND 6.86E-06
chromium-51 Ci ND ND ND ND
zirconium-niobium-95 o ND ND ND ND
molybdenum-99 o] | ND ND ND ND
technetium-99m Ci ND ND ND ND
barium-lanthanum-140 c3 ND ND ND ND
cerium-141 Ci ND ND ND ND
antimony-125 Ci ND ND ND 1.10E-05

Ci

= §

Ci

Ci
unidentified Ci ND ND ND ND

[Total for period(above)] Ci l 4.21E-04 | ND | ND | 1.79E-05 ]

xenon-133 Ci ND ND ND ND
xenon-135 Ca ND ND ND ND




TABLE 3

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT (1995)

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not irradiated
fuel) '
1995 Est. Total
1. Type of Waste Unit Period Error, %
a. Spent resins, filter sludges, m E
evaporator bottoms, etc. ci E E
b. Dry compressible waste, m 1.89 E2
contaminated eguip. etc. Ci 8.42 E-1 2.8 E1
c. Irradiated components, control m E
rods, etc. ot | E . E
m E
d. Other (describe) Ci E E
2. Estimate of major nuclide composition (by type of waste)
a.
Ci
b. Mn 54 2% 1.68 E-2
Fe 55 63% 5.30 E-1
Co 58 5% 4.21 E-2
Co 60 13% 1.09 E-1
Ni 63 17% 1.43 E-1
e,
d.
3. Solid Waste Disposition
WWW
Enclosed truck Envirocare, Clive,
Utah
4. Class of Solid wWaste: Class A
§. Type of Container: Strong Tight Container; 96 Cu. Ft. External,

90 Cu. Ft. Internal Volume

6. Solidification Agent or Absorbent:

None




TABLE 3
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT (1995)
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

B. IRRADIATED FUEL SHIPMENTS (Disposition)

0



APPENDIX A
Off.-Site Does Calculati I

Requirement: Technical Specification 6.13.2.b requires that licensee initiated changes to the

Off-Site Dose Calculation Manual (ODCM) be submitted to the Commission in
the Annual Radioactive Effluent Release Report for the period in which the
change(s) was made effective.  Changes imade to the Radiological
Environmental Monitoring Program (REMP) in accordance with Technical
Specification 3.12.1 and 3.12.2 are to be inciuded.

One revision of the ODCM was made during the reporting period.
Revision 15

. Rentw s current terminology and reporting requirements as referenced by
other station documents.

o

Reflects elimination of unnecessary isotopic analyces for non gamma
emitting isotopes in normally clean liquid and gas handling systems when no
positive indication of contamination is identified by routine gamma isotopic
measurements. This was a change to Part A, which was subsequently
reviewed and approved by the NRC.

3. Correction of several typographical errors.

Revision 15 of the ODCM was inadvertently included in the 1994 Effluent
Release Report. Revision 14, the applicable revision for the 1994 Report, is
enclosed for completeness. Since Revision 15 has already been transmitted, it is
not included in this report.
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OFFSITE DOSE CalCULATION MANUAL
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) 1 Does this manual /manual revision

a. Make changes in the facility as described in the
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. UFSAR? O Yes [ Mo
3 ¢. Involve tests or experiments not described In
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d. Involve changes to the existing Operating 'l.cuse
or require additional licens requivem:nts? 0 Yes No
2. 1f any of the above questions are snswered yes, a safety evaluation per
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RISCLAIMER OF RESPONSIBILITY

This document was prepared by Yankes Atomic Electric Company ("Yankee"). The
use of information contained in this document by anyone other than Yankee, or the
Organization for which the document was prepared under contract, is not authorized
and, with respect to anv unauthorized use, neither Yankee nor its officers,
directors, agents, or employees assume any obligation, responsibility, or liability
or make any warranty or representation as to the accuracy or completeness of the
material contained in this document.

v
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The Offsite Dose Calculation Manual (ODCM) is divided into two parts: (1) the
in-plant Radiological Effluent Monitoring Program requirements for liquid and gas
sampling and analysis, along with the Radiological Environmental Monitoring Program
requirements (Part A); and (2) approved methods to determine effluent monitor
setpoint values and estinates of doses and radionuclide concentrations occurring
bevond the boundaries of Seabrook Station resulting from normal Station operation
(2.t B).

The sampling and analysis programs in Part A provide the inputs for the models
of Part B in order to calculate offsite doses and radionuclide concentrations
necessary to determine compliance with the dose and concentration requirements of
the Station Technical Specification 3/4.11. The Radiological Environmental
Monitoring Program required by Technical Specification 3/4.12 and outlined within
this manual provides the means to determine that measurable concentrations of
radiocactive materials released as a result of the operation of Seabrook Station are
net significantly higher than expected.

Page 1 of 1 ODCM Rev. 14
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PART A

RADIOLOGICAL EFFLUENT MONITORING PROGRAMS

1.0 INTRODUCTION

The purpose of Part A of the ODCM (Off-Site Dose Calculation Manual) is
to describe the sampling and analysis programs conducted by the Station which
provides input to the models in Part B for calculating ligquid and gaseous
effluent concentrations, monitor setpoints, and off-site doses. The results
of Part B calculations are used to determine compliance with the concentration
and dose requirements of Technical Specification 3/4.11.

The Radiclogical Environmental Monitoring Program required as a minimum
to be conducted (per Technical Specification 3/4.12) is described in Part A,
with the tdentification of current locations of sampling stations being
utilized to meet the program requirements listed in Part B. The information
obtained from the conduct of the Radiclogical Environmental Monitoring Program
provides data on measurable levels of radiation and radicactive materials in
the environment necessary to evaluate the relationship between quantities of
radicactive materials released in effluents and resultant radiation doses to
individuals from principal pathways of exposure. The data deveioped in the
surveillance and monitoring programs described in Part A to the ODCM provide a
means to confirm that measurable concentrations of radiocactive materials
released as a result of Seabrook Station operations are not significantly
higher than expected based on the dose models in Part B.

A l-1
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2.0 RESPONSISILITIES FOR PART A

A1l changes to Part A of the ODCM shal’ be reviewed and approved Dy tne
‘station Operations Review Committee (SORC) and the Nuclear Regulatory
Commission prier to implementation.

It shall be the responsibility of the Station Manager to ensure that
the 00CM 4s used in the performance of the surveillance requirements and

administrative controls of the appropriate portions of the Technical
Specifications.

A.2-1
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3.0 LIQUID EFFLUENT SAMPLING AND ANALYSIS PROGRAM

Radiocactive 1iquid wastes shall be sampled and analyzed in accordance
with the program specified in Table A.3-1 for Seabrook Unit 1. The results of
the radioactive analysis shal) be used as appropriate with the methocology of
Part B of the ODCM to assure that the concentrations of ligquid effluents at
the point of release from the multiport diffuser of the circulating water
system are maintained within the 1imits of Technical Specification 3.11.1.1
for Unit 1.

Radioactive «ffluent information for 1igquids obtained from this
sampling and analysis program shall also be vsed in conjunction with the
methodologies in Part B to demonstrate compliiance with the dose objectives and
surveillarce requirements of Technical Specifications 3/4.11.1.2, 3/4.11.1.3,
and 3/4.11.4.,

A.3-1
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TABLE A.3-1

e e et e e .

Radioactive Liquid Waste Sampling and Analysis Program

Lower Limit

Liquid Hinimum Type of of Detection
Release Sampling Analysis Activity (LLp) (V)
Type Frequency Frequency Analysis (uci/mi)
A. Liquld P P Principal Gamma
Radwaste Each Batch fach Batch imitters(3) sx10-7
Test Tanks
-1 1x10°6
(Batch
Release)(2) P s Dissolved and 1x10-5
One Batch/M ' fntrained Gases ’
{Gamma Emitters)
P u(4) H-3 %1073
fach Batch Composite
Gross Alpha 107
P o(d) Sr-89, Sr-90 5x10°8
Each Batch Composite
Fe-55 1x10°6
8. Turbine Bulldin w - Principal Gamma
* sump Effluent(8)] Grab Sample tmitters(3) sx10-7
-1 1x1078
(Cont inuous
Release(5) W “ pissolved and
Entrained Gases 1x10-3

S,

Grab Sample

(Gamma Emitters)
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TABLE A.3-1

Radicactive Liquid Waste Sampling and Analysts Program

(cont inued)
Lower Limit
Liquid Minimusm Type of of Detection
Release Sampling Analysis Activity (Lip) (1)
Type Frequency Frequency Analysis f{uci/ml)
w B H-3 1x0-3
Grab Sample
Gross Alpha 7!
W Q Sr-89, Sr-90 5x10°8
Grab Sample
fFe-55 1x10°6
Steam Generator W W Principal Gamma
Blowdown Flash Grab Sample imitiers(d sx10-7
Tank(6)(8)
1-13 1x10-6
(Conll-nouz
Release)(5) W ) pissolved and -3
Grab Sample fntrained Gasex
(Gamma Emitters)|
W ® H-3 o3
Grab Sample —
Gross Alpha o7
W 0 Sr-89, Sr-90 sx10°8
Grab Sample P —— -
fe-5%5 Ix10 &
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TABLE A.3-1

Radicactive Liquid Waste Sampling and Analysis Program

(cont inued)
Lower Limit
Liquid Minimum Type of of Detection
Release Sampling Analysis Activity (Lin) (V)
Type Frequency frequency Analysis (uci/ml)
D. Service water(?) " W Principa) Gasma
Grab Sample tmitters sx10-7
-1 =106
- ] pPissolved and
Grad Sample Entrained Gases 03
{Gamma fmitters)
¥ % H-3 w103
Grab Sample
Gross Alpha x10-7
W 0 Sr-89, Sr-90 sx1079
Grab Sample
Fe-55 1x10-6

wWeek ly
Monthly
Quarterly

|

SXE™ ‘

Prior to Discharge



TA A.3-1

Notations

(1)The LLD is defined, for purposes of these specifications, as the smallest
concentration of radioactive material in a sample that will yield a net
count, above system background, that will be detected with 95 percent
probibility with only § percent probability of falsely concluding that a
blank observation represents a “"real" signal.

For a particular measurement system, which may include radiochemical
separation:

4.66 s
LLD = §
ExVx2.2x10

b
x Y x exp (-»at)

wWhere:

LLD = the *"a priori® lower 1imit of detection (microcurie per unit
mass or volume),

sp = the standard deviation of the background counting rate or of
the counting rate of a blank sample as appropriate (counts per
minute),

£ = the counting efficiency (counts per disintegration),

V = the sample size (units of mass or volume),

2.22 x 10~6 « the number of disintegrations per minute per
microcurie,

Y = the fractional radiochemical yield, when applicable,

A= the}radioactive decay constant for the particular radionucliide
(s='), and

At = the elapsed time between the midpoint of sample collection and
the time of counting(s).

Typical values of E, V, Y, and at should be used in the caléu1ation.
It should be recognized that the LLD is defined as an a priori (before the
fact) 1imit representing the capability of a measurement system and not as
an 3 posteriori (after the fact) limit for a particular measurement.
(2)A batch release is the discharge of 1iquid wastes of » ‘-crete volume.

Prior to sampling for analyses, each tatch shall be isc.ated, and then
thoroughly mixed to assure representative sampling.

A.3-5
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TABLE A.3-1

Notations
(Continued)

(3)The principal gamma emitters for which the LLD specification applies
include the following radionuclides: Mn-54, Fe-59, Co-58, Co-60, In-85,
Mo-99, Cs-134, Cs-137, Ce-141, and Ce-144. This 1ist does not mean that
only these nuclides are to be considered. Other gamma peaks that are
identifiable, together with those of the above nuclides, shall also be
analyzed and reported in the Semiannual Radicactive Effluent Release Report
in accordance with Technica)l Specification 6.8.1.4. Isotopes which are not
detected should be reported a. "not detected.* Values determined to be
below detectable levels are not used in dose calculations.

(4)A composite sample is one in which the guantity of Tiquid sampled is
proportional to the quantity of liquid waste discharged and in which the
method of sampling employed results in a specimen that is representative of
the 1iquids released.

(5)A continuous release is the discharge of liquid wastes of a nondiscrete
volume, e.9., from a volume of a system that has an input flow during the
continuous release.

(6)sampling and analysis is ouly required when Steam Generator Blowdown 1s
directed to the discharge transition structure.

(") principal gamma emitters shall be analyzed weekly in Service Water.
Sample and analysis requirements for dissolved and entrained gases,
tritium, gross alpha, strontium 89 and 90, and Iron 55 shall only be
required when analysis for principal gamma emitters exceeds the LLD.

The following are additional sampling and analysis requirements:
a. PCCW sampled and analyzed weekly for principal gamma emitters.

b. Sample Service Water System (SwS) daily for principal gamma emitters
whenever primary component cooling water (PCCW) activity exceeds
1210-3 uC/cc.

c. With the PCCW System radiation monitor inoperable, sample PCCW and SWS
daily for principal gamma emitters.

d. With a confirmed PCCW/SWS leak and PCCW activity in excess of 1x10-4
uC/cc, sample SWS every 12 hours for principal gamma emitters.

e. The setpoint on the PCCW head tank liquid rate-of -change alarm will be
cet to ensure that its sensitivity to detect a PCCW/SWS leak is equal
to o greater than that of an SWS radiation monitor, located in the
unit's combined SWS discharge, with an LLD of 1x10’6 uC/cc. 1f this
sensitivity cannot be achieved, the SWS will be sampled once every 12
hours.

(8)1f the Turbine Building Sump (Steam Generator Blowdown Flash Tank)
isolate due to high concentration of radicactivity, that liquid stream will
be sampled and analyzed for lodine-131 and principal gamma emitters prior
to release.

A.3-6
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4.0 GASEQUS EFFLUENT SAMPLING AND ANALYSIS PROGRAM

Radioactive gaseous wastes shall be sampled and analyzed in accordance
with the program specified in Table A.4-1 for Seabrook Unit 1. The results of
the radioactive analyses shall be used as appropriate with the methodologies
of Part B of the OOCM to assure that the dose rates due to radicactive
materials released in gaseous effluents from the site to areas at and beyond
the site boundary are within the 1imits of Technical Specification 3.11.2.1
for Unit 1.

Radioactive effluent information for gaseous wastes obtained from this
sampling and analysis program shall also be used in conjunction with the
methodologies in Part B to demonstrate compliance with the dose objectives and
surveillance requirements of Technical Specifications 3/4.11.2.2, 3/4.11.2.3,
3/4.11.2.4, and 3/4.11.4,

A4~
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TABLE A.4-)

Radioactive Gaseous Waste Sampling

and Analysis Program

Gaseous Minimum Type of Lower Limit
Release sampling Analysis Activity of Detection(l)
Type Frequency Frequency Analysis {LLD} (uCi/cc)
1. Plant Vent n(3)(4) M Principal Gamma Emitters(2) 1x1074
Grab Sample
H-3 X106

Cont inuous(3) w(b) - 1x10-12
Charcoal
Sample

cont inuous(3) w(6) Principal Gamma Emitters (2) -1
Particulate
Samp le

Cont inuous(5) M Gross Alpha 1xi0-1
Compos ite
particulate
Samp le

cont inuous(3) Q Sr-89, Sr-90 -1
Composite
Particulate
Sample

T
2. Condenser Air ui?) mih Principal Gamma Emitters o0t
Removal Exhaust Grab Sample i
-3 ix10°6
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TABLE A.4-1

Radioactive Gaseous Waste Sampling

and Analysis Program

(cont inued)
Gaseous Minimum Type of Lower Limit
Release sampling Analysis Activity of Detection(1)
Type _Frequency frequency Analysis (LLD) (uCi/cc)
Gland Steam Cont inuous W Principal Gamma Emitters(?) x10-1
Packing Exhauster Particulate
Sample
Cont inuous - -1 1x10-12
Charcoal
Sample
Cont inuous N Gross Alpha 10~
Composite
Particulate
Sample
Cont inuous Q Sr-89, Sr-90 -1
Composite
Particulate
Sample
Containment p(3) P Principal Gamma Emitters (2) 1104
Purge tach Purge Grab Each Purge
H-3 (oxide) 1x10-6

Sample




e

TABLE A.4-]
Notations

(1)The LLD is defined, for purposes of these specifications, as the sma‘lest
concentration of radioactive material in a sample that will yield a net
count, above system background, that will be detected with 95 percent
probabilily with only S percent probability of falsely concluding that a
blank observation represents a "real” signal.

For a particular measurement system, which may include radiochemical
separation:

4,66 s
6

b
x Y x exp (-Aat)

LLD =
E xVx2.22 x10

where:

LLD = the "a priori® lower 1imit of detection (microcurie per unit
mass or volume),

sp = the standard deviation of the background counting rate or of
the counting rate of a blank sample as appropriate (counts per
minute),

£ = the counting efficiency (counts per disintegration),

YV = the sample size (units of mass or volume),

2.22 x 106 = the number of disintegrations per minute per
microcurie,

Y = the fractiona) radiochemical yield, when applicable,

A -‘the radiocactive decay constant for the particular radionuclide
(s='), and

At = the elapsed time between the midpoint of sample collection and
the time of counting(s).

Typical values of €, V, Y, and &t should be used in the calculation.
It should be recognized that the LLD is defined as an g priori (before the

fact) 1imit representing the capability of a measurement system and not as
an 3 posteriori (after the fact) limit for a particular measurement.

A.4-4

ODCM Rev, 4



TABLE A.4-1

Radicactive Gasecus Waste Sampling and Analysis Program
(continued)

Notations

(Z)Tho principal gamma emitters for which the LLD specification applies

includes the following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m,
Xe-135, and Xe-138 in noble gas releases and Mn-54, Fe-59, Co-58, Co-60,
Zn-65, Mo-99, I-131, Cs-134, Cs-137, Ce-l4l, and Ce-l44, in iodine and
particulate releases. This list does not mean that only these nuclides are
to be considered. Other gamma peaks that are identifiable, together with
those of the above nuclides, shall also be analyzed and reported in the
Semiannual Radicactive Effluent Release Report in accordance with Technical
Specificatica 6.8.1.4. Isotopes which are not detected should be reported
as "not detrected." Values determined to be below detectable levels are not
used in dnse calculations.
(B)Sampling and analysis shall also be performed following shutdown, startup,
or a THERMAL POWER change exceeding 15 percent of RATED THERMAL POWER
within a one hour period unless; |) analysis shows that the DOSE EQUIVALENT
I-131 concentrations in the primary coolant has not increased more than a
factor of 3; and 2) the noble gas activity monitor for the plant vent has not
increased by more than a factor of 3. For containment purge, requirements
apply only when purge is in operation.
(‘)Tritium grab samples shall be taken at least once per 24 hours when the
refueling canal is flocded.
(S)Tho ratio of the sample flow rate to the sampled stream flow rate shall be
krown for the time period covered by each dose or dose rate calculation
made in accordance wi*h Technical Specifications 3.11.2.1, 3.11.2.2, and
3:41.2.3,
(6)Samp1¢l shall be changed at least once per seven (7) days and analyses
shall be completed within 48 hours after changing, or after removal from
sampler. Sampling shall also be performed at least once per 24 hours for
at least seven (7) days following each shutdown, startup, or THERMAL POWER
change exceeding 15 percent of RATED THERMAL POWER within a one-hour period
and analyses shall be completed within 48 hours of changing. When samples
collected for 24 hours are analyzed, the corresponding LLDs may be
increased by a factor of 10. This requirement does not appiy if (1)
analysis showa that the DOSE EQUIVALENT I-13] concentration in the reactor
coolant has not increased more than a factor of 3; and (2) the noble gas
monitor shows that effluert activity has not increased more than a factor
of 3.
(7)Samplea shall be taken prior to start-up r? ~ondenser air removal system
when there have been indications of a primary .o #*condary leak.

A.4-5 ODCM Rev. &4



5.0 RADIOLOGICAL ENVIRONMENTAL MONITORING

5.1 14nq and Analysis Program

The Radiological Environmental Monitoring Program (REMP) provides
representative measurements of radiation and radicactive materiais in thecse
exposure pathways and for those radionuclides that lead to the highest
potential radiation exposure of members of the public resulting from station
Jperation. This monitoring program is required by Technical
Specification 3.12.1. The monitoring program implements Section IV.B.2 of
Appendix 1 to 10CFR, Part 50, and thereby supplements the radiological
effluent monitor ing program by verifying that the measurable concentrations of
radioactive materials and levels of radiation are not higher than expected on
the basis of effluent measurements and the modeling of the environmental
exposure pathways which have been incorporated into Part 8 of the ODCM.

The initially specified monitoring program will be effective for at
least the first three years of commercial operation. Following this period,
program changes may be initiated based on operational experience.

In accordance with Technical Specification surveillance requirements,
4.12.1, sampling and analyses shall be conducted as specified in Table A.5-)
for locations shown in Section 4 of Part B to the ODCM. Detection capability
requirements, and reporting levels for radioactivity concentrations in
environmental samples are shown on Tables A.5-2 and A.5-3, respectively.

1t should be noted that Technical Specification 3.12.1.C requires that
if milk or fresh leafy vegetable samples are ynavailable from one or more
sample locations required by the REMP, new specific locations for obtaining
replacement samples (if available) shall be added to the REMP within 30 days,
and the specific locations, from which the samples are unavailable may then De
deleted from the monitoring program. In this context, the term ynavailabnle
means that samples are no longer available to be collected now or in the
fiture for reasons such as the permission from the owne- tc¢ collect the
sawples has been withdrawn or he has gone out of business, thus causing the
peimarent lose of the sample location.

A.5-]
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§.2 Land Use Census

As part of the Radiological Environmental Monitoring Program, Technical
Specification 3/4.12.2 requires that a land use census be conducted annually
during growing season to identify within a distance of 8 km the location in
each of the 16 meteorological sectors of the nearest milk animal, the nearest
residence, and the nearest garden of greater than 50 nz producing broad leaf
vegetation.

The land use census ensures that changes in the use of area beyond the
site boundary are identified, and appropriate modifications to the monitoring
program and dose assessment models are made, if necessary. This census
satisfies the requirements of Section IV.3.3 of Appendix I to 10CFR Part 50.

For the purpose of conducting the land use census as required by
Technical Specification 4.12.2, station personnel should determine what survey
methods will provide the necessary results considering the type of information
to be collected and the use to which it will be put, such as the location of
potential milk animal pathway for use in routine dose calculations. Land use
census results shall be obtained by using a curvey method, or combination of
methods, which may include, but are not limited to, door-to-door surveys
({.e., roadside identification of locations), aerial surveys, or by consulting
local agricultural authorities.

Technical Specification 3.12.2.b requires that new locations identified
from the census that yield a calculated dose of dose commitment 20 percent
greater than at a location from which samples are currently being obtained be
added within 30 days to the REMP. These new locations required to be added to
the sampling program shall only be those from which permission from the owner
to collect samples can be obtained and sufficient sample volune is available.

A.5-2
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TABLE A.5-)

Radiological Enviroressntal Monitoring Program

KOQo

*ARY

Exposure Pathway
and/or Sample

Number of
Representative
Samples and

Sample Locations

Sampling and
Collection Frequency

Type and Frequency
of Analysis

1.

DIRECT RADIATIOND

40 routine monitoring stations
with two or more dosimeters placed
as follows:

An inner ring of stations, one in
each meteorological sector in the
general area of the SITE BOUNDARY;

An outer ring of stations, one in
each meteorological sector,
generally in the 6 to 8-km rangc
from the site;

The balance of the stations to

be placed in special interest areas
such as population centers, nearby
residences, schools, and control
locations.

Quarterly.

Gamma dose quarterly.

2.

A1RBORNE

Radlolodine and
Particulates

e ——————— B
¢

Samples from five locationsd:

Three samples from close to the
three SITE BOUNDARY locations,
in different sectors, of high
calculated long-term average
ground-level 0/0Q.

One sample from the vicinity of
a community having the highest
calculated long-term average
ground-level D/Q.

Cont inuous sampler
operation with sample
collection weekly, or
more frequently if
required by dust
loading.

Radiciodine Cannister:

I-131 analysis weekly.

Particulate Sampler:

Gross beta radioactivity
analysis following filter
change®;

Gamma isotopic analysis®
of composite (by location)
quarterly.
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TABLE A.5-1
{Cont inued)

b

Exposvre Pathway
and.'or Sample

Number of
Representative
Samples and
Sample Locations

Sampling and
Collection Frequency

Type and Frequency
of Analysis

One sample from a contrel locationm,
as for example 15-30 km distant
and in the least prevalent wind
direction.

WATERBORNE

three locations within § km
distance having the highest dose
potential. If their are none,
then, one sampie from milking
animals in each of three areas
between 5 to 8 km distant where
doses are caiculated to be
greater than | mrem per yr.f

One sample from milking animals
at a control location, as for
example, 15-30 km distant and
in the least prevalent wind
direction.

milking animals are on
pasture, monthiy at
other times.

3.
a. Surface One sample in the discharge area. Monthly grab sample. Gamma isotopic analysis®
One sample from a control location. monthly. Composite for
tritium analysis quarterly.
b. Sediment from One sample from area with existing Semiannually. Gamma isotopic analysis®
from or potential recreational value. semiannually.
shoreline
4. INGESTION
a. Milk Samples from milking animals in Semimonthly when Gamma isotopic® and 1-13)

analysis on each sample.
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TABLE A.5-1

Radiological Environmental Monitoring Program

(Cont inued)

Exposure Pathway
and/or Sample

Number of Representative Samples
and Sample Locations

Sampling and
Collection Frequency

Type and Frequency
of Analysis

b. Fish and
Invertebrates

c¢. Food Products

One sample of each of three commer-
cially and recreationally important
species in vicinity of plant
discharge area.

One sample of eimilar species in
ereas not influenced by plant
discharge.

Samples of three (if practical)
different kinds of broad leaf
vcgotutlon' grown nearest each of
two different off-site locations
of highest predicted iong-term
average ground-level D/Q if milk
sampling is not performed.

One sample of each of ths similar
broad leaf vegotntlon' grown at

a control location, as for example
15-30 km distant in the laast
prevalent wind direction, if milk
sampling is not performed.

Sample in season, or
semiannually if they
are not seasonal.

Monthly, when
available.

Monthly, when
available.

Gamma {sotopic annlyais‘
on edible portions.

Gamma l-otoplc‘ and I-131
analysis.

Gamma l-otoplce and I-131
analysis.
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a)

b)

)

d)

e)

f)

q)

. TABLE A.5-1
(Continued)

Table Notation

Specific parameters of distance and direction sector from the centerline of the Unit 1 reacter, and
additional description where pertinent, shall be provided for each and every sample location in

Table B.4-1 in the ODCM, Part B. Deviations are permitted from the required sampling schedule if
specimens are unobtainable due to clircumstances such as hazardous conditions, seasonal unavailability
and malfunction of automatic sampling equipment. 'f specimens are unobtainable due to sampling
equipment malfunction, effort shall be made to complete corrective action prior to the end of the next
sampling period. All deviations from the sampling schedule shall be documented in the Annual
Radiological Environmental Operating Report. It is recognized that, at times, 1t may not be possible or
practicable to continue to obtain samples of the media of choice at the most desired location or time.
In these instances suitable alternative media and locations may be chosen for the p icular pathway in
question and appropriate substitutions made within 30 days in the radiological envircnmental monitoring
program. ldentify the cause of the unavailabiiity of samples for that pathway and identify the new
location(s), if avallable, for obtaining replacement samples ir the next semiannual Radioactive Effluent
Release Report and also include in the report a revised figure(s) and table for the ODCM reflecting the
new location(s).

A thermoluminescent dosimeter (TLD) is considered to be one phospher; two or more phosphors in a packet
are considered as two or more dosimeters.

Airborne particulate sample filters shall be analyzed for gross beta radioactivity 24 hours or more
after sampiing to allow for radon and thoron daucater decay. If gross beta activity in air particulate
samples is greater than ten times the yearly mean of control samples, gamma isotopic analysis shall be
performed on the individual samples.

Ooptimal air sampling locations are based not only on D/Q but on factors such as population in the area,
year-round access to the site, and availability of power.

Gamma isotopic analysis means the identification and quantification of gamma-emitting radionuclides that
may be attributable to the effluents from the facility.

The dose shall be calculated for the maximum organ and age group, using the methodology and parameters
in the ODCM, Part B.

If broad leaf vegetation is unavailable, other vegetation will be sampled.
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TABLE A.5-2

petection Capabilities for Environmental Sample Analysisd.f.9

Lower Limit of Detection (LLD)D

Water Airborne Particslate lntlite:::tes Hilk Food Products Sediment
Analysis (pCi/kg) or Gas (pCi/m )} _ (pCi/kg, wet) (pCi/kq) (pCi/kg, wet) (pCi/kg, dry)
Gross Beta 4 0.00
H-3 3,000
Mn-54 15 130
ie-59 30 260
Co-58, 60 3 130
In-65 30 260
Ir-Nb-95 15¢
1-13% 15 0.07 1 60€
Cs-134 15 0.05 130 15 60 150
Cs-137 18 0.06 150 18 80 180
Ba-la-140 15¢.d 15¢.d



a)

b)

TABLE A.5-2
(Continued)

Table Notation

This 1ist does not mean that only these nuclides are to be considered.
Other peaks that are identifiable, together with those of the above

nuclides, shall also be analyzed and reported in the Annual Radiological
Environmental Operating Report.

The LLD is defined, for purposes of these specifications, as the smallest
concentration of radioactive material in a sample that will yield a net
count, above system background, that will be detected with 95%
probability with only 5% probability of falsely concluding that a blank
observation represents a "real® signal.

For a particular measurement system, which may include radiochemical
separation:

4.66 sD
V ©2.22 T Y © exp(-Aat)

LLD = -

Lhere:

LLD 45 ine *a priori® lower limit of detection as defined above, as
picocuries per unit mass or volume;

4.66 is a constant derived from the Kyjpna and Kpeta values for
the 95% confidence level;

sp is the standard deviation of the background counting rate or of
the counting rate of a blank sample as appropriate, as counts per
minute;

£ is the counting efficiency, as counts per disintegration;

V is the sample size in units of mass or volume;

2.22 is the number of disintegrations per minute per picocurie;

Y is the fractional radiochemical yield, when applicable;

M {s the radioactive decay constant for the particular radionuclide
as per second; and

At for environmental samples is the olapsed't1m¢ between sample
collection and time of counting, as seconds.

Typical values of E, V, Y, and &t should be used in the calculation.
In calculating the LLD for a radionuclide determined by gamma ray
spectrometry, the background shall include the typical contributions of

other radionuclides normally present in the samples (e.g., Potassium-40 in
milk samples).

A.5-8
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¢)
d)

e)

f)

9)

TABLE A.5-2
(Continued)

1t should be recognized that the LLD is defined as an a priori (before the
fact) limit representing the capability of a measurement system and not as
an 3 posteriori (after the fact) limit for a particular measurement. This
does not preciude the calculation of an 3 posteriori LLD for a particular
measurement based upon the actual parameters for the sample in question
and appropriate decay correction parameters such as decay while sampling
and during analysis. Analyses shall be performed in such a manner that
the stated LLDs will be achieved under routine conditions. Occasionally
background fluctuations, unavoidable small sample sizes, the presence of
interfering nuclides, or other uncontrollable circumstances may render
these LLNs unachievable. In such cases, the contributing factors shall be
identified and described in the Annual Radiolcgical Environmental
Operating Report.

Parent only.

The Ba-140 LLD and concentration can be determined by the analysis of its
short-1ived daughter product La-140 subsequent to an eight-day period
following collection. The calculation shall be predicated on the normal
ingrowth equations for a parent-daughter situation and the assumption that
any unsupported La-140 in the sample would have decayed to an
insignificant amount (at least 3.6% of its original value). The

ingrowth equations will assume that the supported La-140 activity at the
time of collection is zero.

Broad leaf vegetation only.

1f the measured concentration minus the three standard deviation
uncertainty is found to exceed the specified LLD, the sample does not have
to be analyzed to meet the specified LLD.

Required detection capabilities for thermoluminescent dosimeters used for

environmental measurements shall be in accordance with recommendations of
Regulatory Guide 4.13, Revision 1, July 1977.

A.5-9
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ABLE A.5-3
Reportiny levels for Radioactivity Concentrations in Environmental Samples

Fish and
Water Alrborne Partic!lnte Invertebrates Milk Food Products
Analysis _(pCi/kg) or Gas (pCi/m’) (pCi/kg, wet) (pCi/kg) (pCi/kg, wet)
H-3 30,000
Mn-54 1,000 30,000
Fe-59 400 10,000
Co-58 1,000 30,000
Co-60 300 10,000
In-65 300 20,000
Ir -Nb-95 400*
1-131 100 0.9 3 100~
Cs-134 30 10 1,000 60 1,000
Cs-137 50 20 2,000 10 2,000
Ba-1a-140 200* 300*

* parent only.

»*» Broau leaf vegetation only.
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1.0 INTRODUCTION

Part B of the ODCM (Off-Site Dose Calculation Manual) provides formal
and approved methods for the calculation of off-site concentration, off-site
doses and effluent monitor setpoints, and indicates the locations of
environmental monitoring stations in order to comply with the Seabrook Station
Radiological Effluent Technical Specifications (RETS), Sections 3/4.3.3.9,
3/4.3.3.10, and 3/4.11, as wel)l as the REMP detailed in Part A of the manual.
The ODCM forms the basis for station procedures which document the off-site
doses due to station operation which are used to show compliance with the
numerical guides for design objectives of Section Il of Appendix I to
10CFR Part 50. The methods contained herein follow accepted NRC guidance,
uwnless otherwise noted in the text.

1.1 Responsibilities for Part B

A1l changes to Part B of the ODCM shall be reviewed and approved by the
Station Operations Review Committee (SORC) in accordance with Technical
Specification 6.13 prior to implementation. Changes made to Part B shall be
submitted to the Commission for their information in the Semiannua)

Racicactive Effluent Release Report for the period in which the change(s) was
made effective.

It shall be the responsibility of the Station Manager to ensure that the
ODCM is used in the performance of in-plant surveillance requirements and
ddministrative controls of the appropriate portions of the Technical
Specifications, and Effluent Control Program detailed in Part A of the manual.
The #roduction -ServicesMamager shall be responsible to ensure that tne
Radiological Environmental Monitoring Program described in Section 4 of Part B

is implemented in accordance with Technical Specification 3/4.12 and Part A of
this manual,

In addition to off-site dose calculations for the demonstration of
compliance with Technical Specification dose 1imits at and beyond the site
boundary, 10CFR20.1302 requires that compliance with the dose limits for
individua) members of the public (100 mrem/yr total effective dose equivalent)

be demonstrated in controlled areas on-site. ODemonstration of compliance with

the dose limits to members of the public in controlled areas is implemented
per Radiation Protection Department Procedures, and f

outside the scope of

* Executive Director - Nuclear Production

R12\86 ODCM Rev. 14




the ODCM. However, calculations performed in accordance with the ODCM can be
used as one indicator of the need to perform an assessment
members of the public within the site boundary, Since external direct
éxposure pathways are already subject to routine eéxposure rate surveys and
measurements, only the inhalation pathway need be assessed. The accumulated
critical organ dese at the site boundary, as calculated per QDCM Sections 3.9
and 3.11, can be used as an indicator of when additional assessments of
on-site exposure to members of the public is advisable (see Section 3.11.2).
Off-site critical organ doses from station effluents sho
the only indicator of potential on-site doses.,

of exposure to

uld not, however, be

1.2 Summary of Methods, Dose Factors, Limits. Constants.

Variables and
Definitions

This section summarizes the Method I dose equations which are used as
the primary means of demonstrating compliance with RETS.

The concentration
and setpoint methods are

idencified in Table B.1-2 through Table B.1-7. Where
more refined dose calculations are needed, the use of Method 1! dose
determinations are described in Sections 3.2 through 3.9 and 3.11. The dose

factors used in the equations are in Tables B.1-10 through B8.1-14 and the
Regulatory Limits are summarized in Table B.1-1.

The variables and specia!l cefinitions used in this 0DCM, Part B, are in
Tables 8.1-8 and B.1-9,

Rl:'\

o
o

B.1-2 O0DCM Rev. 1

2
~“



98\21¥

£-1°8

"A3Y¥ W00

14

Technical Specification

3.11.1.1

2:32. 0.

3.11.1.3

3:11.2.2

Summary of Radiological Effiuent Technical Specifications and Implementing Equations
(n
—Category Method I Limit

Liquid Effluent Total Fraction of £q. 2-1 < 1.0
Concentration MPC Excluding Noble

Gases

Total Noble Gas £q. 2-2 <2 x 107 pCi/mi

Concentration
Liquid Effluent Total Body Dose Eq. 3-1 £ 1.5 mrem in a qtr.
Dose

£ 3.0 mrem in a yr.
Organ Dose tEq. 3-2 £ 5 mrem in a qtr.
< 10 mrem in a yr.

Liquid Radwaste Total Body Dose Eq. 3-1 £ 0.06 mrem in a mo.
Treatment
Operability Organ Dose £q. 3-2 £ 0.2 mrem in a mo.
Gaseous Effluents Total Body Dose Rate £q. 3-3 £ 500 mrem/yr.
Dose Rate from Noble Gases

Skin Dose Rate £q. 3-4 £ 3000 mrem/yr.

from Noble Gases

Organ Dose Rate Eq. 3-5 £ 1500 mrem/yr.

TABLE B.1-1

from [-131, I[-133,
Tritium and
Particulates with
Tys2 > 8 Days
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3.11.2.2

3:.11.2.3

3.11.2.4

3.11.4

3.3.3.9

fi

Gaseous Effluents
Dose from Noble
Gases

Gaseous Effluents
Dose from 1-131,
1-133, Tritium,
and Particulates

Ventilation
Exhaust Treatment

Total Dose (from
All Sources)

Liquid Effluent
Monitor Setpoint

Liquid Waste Test
Tank Monitor

A 8
(Continued)

f 1

Category

Gamma Air Dose from
Noble Gases

Beta Air Dose from
Noble Gases

Organ Dose from
lodines, Tritium and
Particulates with
Ty ? B8 Days

Organ Dose

Total Body Dose

Organ Dose

Thyroid Dose

Alarm Setpoint

ifi

(n

Eq. 3-6

Eq. 3-7

Eq. 3-8

Eq. 3-8

Footnote (2).

Eq. 5-1

ion

Limit

£ 5 mrad in a qtr.

< 10 mrad in a yr.

£ 10 mrad in a qtr.

£ 20 mrad in a yr.

i~

7.5 mrer in a qtr.

I~

15 mrem in a yr.

0.3 mrem in a mo.

I~

£ 25 mrem in a yr.

£ 25 mrem in a yr.

£ 75 mren in a yr.

T.5. 3.11.1.1



(Continued)

x
x
6
(=2}
f ical Effluent T lementin ion
> (m
__Tachnical Specification Category Method 1 Limit
3.3.3.20 Gaseous Effluent
Monitor Setpoint
Plant Vent Alarm/Trip Setpoint £Eq. 5-9 1.5. 3.18.2.3
Wide Range Gas for Total Body Dose (Total Body)
Monitors Rate
Alarm/Trip Setpoint Eq. 5-10 T.5. 3.31.28.1
for Skin Dose Rate (Skin)
o0
Li"

(1) More accurate methods may be available (see subsequent chapters).

(2) Technical Specification 3.11.4.a requires this evaluation only if twice the limit of equations 3-1, 3-2,
3-12. 3-15 or 3-18 is reached. If this occurs a Method Il calculation, using actual release point
parameters with annual average or concurrent meteorology and identified pathways for a real individual,
shall be made.

o
o
o
= 4
>
p

v



TABLE B.1-2

ry of Meth ion 1cul
restri Ares Liquid Concentrations
Equation
Number Category Equation
2-1 Total Fraction of MPC in c
ENG
Liquids, Except Noble Gases Fi =X ; s 1
v i
2-2 Total Activity of Dissolved . c X6
and Entrained Noble Gases NG (puCi ; '
from all Stetion Sources C: [w‘)
< 2604
0DCM Rev. B
R12\86 B.1-6



Equati
N

3-1

3-2

R12\86

on
r

—Lategory

Eguation

Total Body
Dose

Ma ximum
Organ Dose

Dyp(mrem) = kF 0i OFLigp

Do (Mrem) = k ;.‘, 0 DFLimo

B.1-7
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TABLE B.1-4
Summary o° Method 1 Equations to Calculate Dose Rates

Equation Receptor, Reteass
Category umber Location® Height

Total Body Dose
Utb(,, '085 A 2(0' * DFB‘)
1

Equation

Rate From Noule 3-3a 0s
Gases

0S Depcgy = 3-4 « X (0 « DFBy)
1

EC Depcer = 0-0015 o 3 (O; « DFBy)

1

= 0.0074 « ¥ (O « DFBy)

otb((g) T

Depney = 0.038 o 3 (0 » DFBy)
1

Olbc('\ 0.2 o 2(0‘ . OFB‘)
1

%05 = Off-Site, EC = Education Center, R = The “Rocks”
b « flevated, G = Ground




TABLE B.1-4

Summary of Method | Equations to Calculate Dose Rates
(Continued)

Equation Receptor Releasg

Category Number Location® Height Equation

Skin Dose Rate From ;
dob!elﬁases 3-4a Dskinter * %: (0« DF'y(qy)

nsi!n(q) o 2: ‘01 = 0"'<q)’
1

Dsxincre; = 0.0014 « 37 (0,
i

Dshintigy = 0.0014 o 37 (0

1

Dseinncer = 0.0076 o ; (0

Dspinneg) = 0-0076 « 37 (0,

1

S =« Off-Site, £C = Education Center, R = The "Rocks”™
P¢ = flevated, G = Ground




TABLE B.1-4

Summary of Method 1 Equations to Calculate Dose Rates

Equation Receptor Releasg

Category Number Location® Height Equation

Critical Organ Dose 5 I: 8
Rate From 1-131, - ( * DFG’, )
1-133. H-3, and 52 05 cole) ! ! cole)
Particulate With

Tys2 28 Days

()(m'q? . E (0! T DFG'!co(gl)

1

Ocotte! «0.0014 » 2(01 * DFG jcottey!
L]

Dcotioy *0-0014 o T (Qy o DFG'y og(qy)
i

cofle

0(9.(,; «(.0076 » 2(01 . DFG"(OI(Q))
i

Oco&rg) «0.0076 » 2(01 " OFG’h‘oI(g))
i

S = Off-Site, EC = Education Center, R = The “Rocks”
bf = Elevated, G = Ground




*0s = Off-Site,

b¢

]

Summary of Method |

TARLE B.1-5

Equations to Calculate Doses to Air From Noble Gases

Equation
Number

Category

Receptor

pmor g Releass

Height

Gamma Dose to Air
From Noble Gases

G = Ground

= Elevated,

EC = Education Center,

0S

0S

EC

R = The "Rocks”

Equation

0)rer ® 3.26-07 0 0275, )'j(o' « DFD

n?

vir(g) = 1.6E-06 « £ 0293, ;(o. « DF])

afirf(e)

o) « 4. 96-10 » 052 4 T (0, « OF))
1

70321 o (0, « OFD

L)

=4 _4E-09

Y
Dnr[(q)

= 5.16-09 » £ 0155 ¢ o (0, « OFD)

Y
nairﬂ(ei
i

«4.16-08 « t 2% ¢ ¥~ (0, « OF))
1

Y
D.‘rﬂ(g\




TABLE 8.1-5
o Calculate Doses to Air From Noble Gases

Symmary of Method [ Equations t
{(Continued)

Equation Receptor Releasg
Location® Height Equation

. 4.16-07 « t~0-2 « T (0, » OF])
|

Category Number

Beta Dose to Air 3
From Noble Gases 3.7 . Datrter

0}y (q) = 6.06-06 « £70-319 4 };m, « 0F})

¢ L 0.
0%, ey = 1.86-09  t0-35 ¢ ¥ (0, # OF)
1

0 g = 2.4E-08 « £037 . F0 (0, o or?)
]

0, acey = 3.9E-08 « 0249 ¢ X . 0F )

0% nie) = 4.6E-07 o £0-267 o TR 00y oFh)
|

°05 = 0ff-Site, EC = Education Center. R = The “Rocks®
= flevated, G = Ground

"A3Y¥ WIQ0
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Dose to Critical
Organ From lodines,

Particulates

g = Off-Site,

TABLE B.1-6

— e

symmary of Method 1 Equatfons to Calculate
Dose to an Individual from Tritium, jodine and Particulates

Equation Receptor Release

Number Location'  Height® Equation
- - . Degrey = 14.8 » £°0-29 4 ;m, * D56y corer) |
3.8b 0S G Ocoqgy = 17-7 # e z; (Qy » DFGyeqeqn!?
3.8¢ £C : Deotrey = 3-36-02 » t7034% 0 ¥ (0, » DFGycopcey) |
3.8d EC G Oeoktg) ™ 3.3E-2 el $ (05 » DFGyeop(g)’ I R
3 Be ‘ £ Dconcey = 7-36-02 o t 02406 g: (Q; * DFGyconcer) |
3.8f R G Dcorig) * 8.66-02 + t~° 7 }; (Qy * DFGyconegy) ‘

» fducation Center, The “Rocks®

= Ground

= flevated. ¢




TABLE B.1-7

Summary of Methods for
Setpoint Determinations

Equation

Number Cateqory Equation

Liquid Effluents:

Liquid Waste Test . OFf
3 : pli = f ZcC
Tank Monitor setpoint ( )i 1 §

mi
(RM-6509) ml

RS RCset(gph) = 1x108 . SWF . pir

Gaseous Effluents:

Plant Vent Wide Range Gas
Monitors (RM-6528-1, 2, 3) !

Total Body

_ |
Reb (uCi/sec) = 988 UFE,

Skin - 1
Rekin (uCizsec) T 3000 ot

0DCM Rev. 14
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TABLE B.1-8

Summary of Varfables

Definition

Concentration at point of discharge and
entrained noble gas "1 in liquid pathways
from all stetion sources

Total activity of a1l dissolved and
entrained noble gases in liquid pathways
from all station sources

Concentration of radionuclide "i" at the
point of liquid discharge
Concentration of radionuclide *1°

Concentration, exclusive of noble gases, of
radionuclide "1" from tank *p* at point of
discharge

Concentration of radionuclide *"i* in
mixture at the monitor

Off-site beta dose to air due to noble
gases in elevated release

Off-site beta dose to air due to noble gas
in ground level release

Beta dose to air at Education Center due to
noble gases in elevated release

Beta dose to air at Education Center due
noble gases in ground level release

Beta dose to air at "Rocks® due to noble
gases in elevated release

Beta dose to air at "Rocks® due to noble
gases in ground level release

Off-site gamma dose to air due to noble
gases in elevated release

Off-site gamma dose to air due to noble
gases in ground level release

Gamma dose to &ir at Education Center due
to noble gases in elevated release

Gamma dose to air at Education Center due
to noble gases in ground level release

Gamma dose to air at "Rocks" due to noble
gases in elevated rele




UL ST Je——

Variable

Y
Dairl(q)

0

cole)

0

colg)

D

cof(e)
cotlg)

ocoﬂ(c)

coRig)
Od

Y
D!\n\to

Omo
DS
o(b
OF

D".‘ﬂ
OF,

DF ¢
D‘ﬁ

DFB,

DFB

R12\86

TABLE B.1-8
(Continued)

Summary of Variables

Definition

Gamma dose to air at "Rorks® due to noble
gases in ground level release

Critical organ dose from an elevated
release to an off-site receptor

Critical organ dose from a ground level
release to an off-site receptor

Critical organ dose from an elevated
release to a receptor at the Education
Center

Critical organ dose from a ground level
release to a receptor at the Education
Center

Critical organ dose from an elevated
release to a receptor at the "Rocks*®

Critical organ dose from a ground level
release to a receptor at the "Rocks*®

Direct dose

Gamma dose to air, corrected for finite
¢loud

Dose to the maximum organ

Dose to skin from beta and gamma
Dose to the total body

Dilution factor

Minimum allowable dilution factor

Composite skin dose factor for off-site
receptor

Composite skin dose factor for Fducation
Center

Composite skin dose factor for the "Rocks"®

Total body gamma dose factor for nuclide
*i®* (Table 6.1-10)

Composite total body dose factor

mrad
mrem
mrem

mrem

mrem

mrem

mrem

mrem

mrad

rrem
mrem
mrem
ratio

ratio

mrem-sec/uCi-yr
mrem-sec/uCi-yr

mrem-sec/puCi-yr

mrem]

pLi=yr

mrem3

pLi-yr




-
A
W

4
él
'
i
:
4
:

OFG

fcof(e)

OFGycottg)

DFGicoR(a)

Orswom)

.
DFU!(O{

(e)

TABLE B.1-8
(Continued;

Summary of Variables

Definition

Site-specific, total body dose factor for a
1iquid release of nuclide "1" (Table B.1-
11)

Site-specific, maximum organ dose factor
for a 1iquid release of nuclide "1" (Table
8.1-11)

Site-specific, critical organ dose factor
fer an elevated gaseous release of nuclide
*i* (Table B.1-12)

Site-specific critical organ dose factor
for a ground level release of nuclide *i"
(Table B8.1-12)

Education Center-specific critical organ
dose factor for an elevated release of
nuclide "i" (Table B.1-14)

Education Center-specific critical organ
dose factor for a ground level release of
nuclide *i* (Table B.1-14)

The "Rocks®-specific critical organ dose
factor for an elevated release of nuclide
*i®" (Table B.1-15)

The “Rocks"-specific critical dose factor
for a ground level release of nuclide "i"
(Table B.1-15)

Site-specific critical organ dose rate
factor for an elevated gaseous release of
nuclide *i* (Table B.1-12)

Site-specific critical organ dose rate
factor for a ground level release of
nuclide "i" (Table B.1-12)

Education Center-specific critical organ
dose rate factor for an elevated release o/
nuclide *i* (Table 3.1-14)

Education Center-specific critical organ
dose rate factor for a ground level release
of nuclide "i* (Table B.1-14)

The “Rocks"-specific critical organ dose
rate factor for an elevated release of
nuclide "i" (Table B.1-15)

mrem/uCi

mrem/uC i

mrem/puCi

mrem/uCi

mrem/uC i

mrem/uCi
mrem-sec
uz \~yr

mrem-sec
QET-JF

mrem-sec

MGl =yr

mrem-sec
pod. i ]
puli-yr

mrem-sec
puCi-yr




TABLE B.1-8
{Continued)

Summary of Variables

Variable Definition Units

The "Rocks*-specific critical organ dose mrem-sec

rate factor for a ground level release of “WCieyr
nu=lide *1* (Table B.1-15)

GrGicoR(q)

DFS, Bita skin doﬁe factor for nvclide *i* mrem-m?
(Table B.1-10) -BzT:;;-

Combined skin dose factor for niclide *i* mrem-m3
(Table B.1-10) -;577;7-

Gamma air dose factor for nuclide *i*" mrad-m?
(Table B.1-10) W

Beta air dose factor for nuclide *{1* mrad-m?
(Table 8.1-10) ——pep——
pLi=yr

Critica)l organ dose rate to an off-site
receptor due to elevated release of
fodines, tritium, and particulates

mrem
yr

Critical organ dose rate to an off-site
receptor due to ground level release of
iodines, tritium, and particulates

Deotie) Critical organ dose rate to a receptor at
the Education Center due to an elevated
release of fodines, tritium, and
particulates

Critical organ dose rate to 2 receptor at
the Education Center due to 2 ground level
release of iodines, tritium, and
particulates

Critical organ dose rate to a receptor at
the "Rocks”® due to an elevated release of
fodines, tritium, and particulates

Critical organ dose rate to a receptor at
the "Rocks®™ due to a ground level release
of iodines, tritium, and particulates

skin dose rate to an off-site receptor due
to noble gases in an elevated release




TABLE B.1-8
(Continued)

Summary of Variables

Variable Definition

6 ‘ Skin dose rate to an off-site receptor due
i to nodble gases in & ground level release
Skin dose rate tc a receptor at the
Education Center due to noble gases in an
elevated release

osltn[ir)

Skin dose rate to a receptor at the
Education Center due to noble gases in 2
ground level release

Oslln[(g)

Skin dose rate to a receptor at the "Rocks"®

Osking
Wasnnied due to noble gases in an elevated release

yr
Skin fose rate to a receptor at the "Rocks®

due to noble gases in a ground level
release

Dn\nﬂfq) mrem

yr

Total body dose rate to an off-site
receptor due to noble gases in an elevated yr
release

Ocnie) nres

Total body dose rate to an off-site
receptor due to noble gases in a ground yr
level release

Benie) nren

Ocotte) Total body dose rate to & receptor at the
: Education Center due to noble gases in an
elevated release

Ocatias Total body dose rate to a receptor at the
’ Education Center due to noble gases in a
ground level release

Total body dose rate to a receptor at the
"Rocks® due to noble gases in an elevated
release

Total bo
"Rocks*
level re

y dose rate to a receptor at the

ue to noble gases in a ground
ease

d
a
]

Deposition f
elemental ra
particulates

actor for dry deposition of
dioi

b 4
l
1010d1nés and other

Flow rate out 3

gpm or ft°/sec
Flow rate past

monitor

gpm

-




TABLE B.1-8
(Continued)

Summar ¢+ of Varfables

Variable Definition Units
F - Flow rate past plant vent monitor ce
sec
fi: i Ty - Fraction of total MPC associated with Paths Dimensionless
fe 1, 2, 3, and 4
F[ng - Total fraction of MPC in liquid pathways Dimensionless
|

(excluding noble gases)

MPC, - Maximum permissible concentration for uCi
N radionuclide *"i* (10CFR20, Appendix B, <c
Table 2, Column 2)
0 =  Release to the environment for radionuclide curies, or
oge pcuries
0 - Release rate to the environment for uCi/sec
' radionuclide *i*
n"‘pm"‘ - Liquid monitor response for the limiting pCi/m)
concentration at the point of discharge
- Rexin - Response of the noble gas monitor to cpm, or uCi/sec
limiting total body dose rate
Rep - Response of the noble gas monitor to cpm, or uCi/sec
limiting total body dose rate #
S¢ - Shielding factor Dimensionless

S9 - Detector counting efficiency from the gas

cpm ’ mR/hr
monitor calibration 0

uCi-cc uCi/ce

S41 - Dgtectcr counting efficiency for noble gas cpm . mR/hr
i uli=cc uCi/ce
f S, - Detector counting efficiency from the cps
2 liquid monitor calibration pCi/m
i 4
4 Sy - Detector ;gun(1rg efficiency for cps
i radionuclide *i* pci/ml
L &
:g i X/0 . Average long-term undepleted atmospheric sec
b [ dispersion factor (Tables B.7-4, B.7-5, and - g
& ; B.7-6)

i (X/7Q)y - Effective long-term average gamma sec
atmospheric dispersion factor ';ﬁ‘
(Tables B.7-4, B.7-5, and B.7-6)

R12\86



TA T
(Continued)

mmar f Variab!

Variable Qefinition Units

SWF - Service Water System fiow rate gph

PCC - Primary component cooling water measured puCi/mi
(decay corrected) gross radioactivity
concentration

g = Unitless factor which adjusts the value of Dimensionless

atmospheric dispersion factors for elevated
or ground-level releases with a total
release duration of t hours

R12\86 8.1-21 ODCM Rev. 14
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Definition of Terms

Critical Receptor - A hypothetical or real individual whose location and
behavior cause him or her to receive & dose greater than any other possible
real individual.

Dose - As used in Regulatery Guide 1.109, the term “"dose,” when applied to
individuals, is used instead of the more precise term “dose equivalent,” as
defined by the International Commission on Radiological Units and Measurements
(ICRU). When applied to the evaluation of internal deposition or
radioactivity, the term “dose," as used here, includes the prospective dose
component arising from retention in the body beyond the period of
environmental exposure, i.e., the dose commitment. The dose commitment is

evaluated over a period of 50 years. The dose is measured in mrem to tissue
er mrad to air.

Dose Rate - The rate for a specific averaging time (i.e.. exposure period) of
dose accumuliation.

id R Tr n m - The components or subsystems which comprise
the available treatment system as shown in Figure B.6-1.
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TABLE B.1-10

Dose Factors Specific for Seabrook Station for Noble Gas Releases
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TA 6.1- |

Dose Factors Specific for Seabrook Station
for
Liquid Releases

Total Body Maximum Organ
Dose Factor Dose Factor

mrem mrem
Radionuc)ide OFLiep Gri) OFLimg (Tt

H<3 .02€E-
Na-24 .38E-
Cr-51 .B3E-
Mn-54 .15E-
Fe-55% .26E-
Fe-59 LJ4E-
Co-58 .46E -
Co-60 .15E-
In-65 J3E-
Br-83 .30E-
Rb-86 .16¢-
Sr-89 A7E-
Sr-90 .22E-
Nb-95 .25E-
Mo-99 J72E-1]
Tc-99m .22E-
Ag-110m .01E-
Sb-124 .J1E-
Sb-125 .28E-
Te-127m .07E-
Te-127 .53E-
Te-129m .S4E-
Te-129 .02¢E-
Te-131m .16E-
Te-132 .06E -

1-130 .75E-

1-131 .30E-

-132 .28E-
-133 .B5E-]
-134 .19E -
<135 .33E-
Cs-134 . 24E-
Cs-136 47E-
Cs-137 .98E -
Ba-140 .70E -
La-140 07E-
Ce-14] .BSE -
Ce-144 .96E -
Others .12€-08

.02E-13
.42E-10
.4BE-09
.68E-08
.67€-08
.66E-07
.40E-08
.22E-08
.49E-07
.B9E-14
.96E-10
.59E-09
.31E-07
.5BE-06
.67E-10
95E-12
.40E-07
.B9E-09
.31€E-09
.B1E-06
.54E-08
.46E-06
.05E-13
.94E-06
.BOE-06
JA7E-09
.00E-07
.36E-11
.15E-08
41E-12
.69E-10
.56E-08
27E-09
.03E-08
.49€-09
.14E-08
.31E-09
.46E-08
.58E-06*

G = L) o ot LW O WN =~ LW NN WWNLWSNND- = NWnwm e s o MO s N e
- W
e DO DLW DB WWEB DN WWMNLWOr=DDWOH S N SN =N WO =N NN w

Dose factors to be used in Method | calculatinon for anv "other" detected
gamma emitting radionuclide which is not included in the above list,
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JABLE B.1-12

Dose and Dose Rate Factors Specific for Seabrook Station
for
lodines, Tritium and Particulate Releases

Critical Organ Critical Organ Criticc)l Organ Critical Orgen
Dose Factor Dose Factor for Dose Rate Factor Dose Rate Factor
for Elevated Ground Level fr~ Elevated for Ground Leve!
Release Point Release Point Release Point Release Point

DG, (%C‘T') DPO, o o (-':_C'I‘!') DFGien (o) (&';Lzs) DG (BESH-SEC,

Radionuclide yr-uc YI-pCi

H-3 3.08E-10
Cr-$1 8.28E-09

3.76E-09 9.71€-03 1.19€-01
2.89E-08 2.91€-01 .01E+00
Kn-54 1.11E-06 3.79E-06 4.38E+01 .S50E+02
Fe-59 1.06E-06 3.65E-06

Co-58 .56E-07 91E-06

.53E+01 21E+02

3
2

.00E+0] .B6E+0]
-60 .21E-05 J12E-05 A2E+02 .B5E+03
-65 .33E-06 .93E-06 .82E+01 .66E+02
-89 .98E-05 J3E-05 24E+02 .12E+03
-90 21E-04 47E-03 LTE+04 19E+04
-85 ~HOE-06 .FT7E-06 .63E+01 S24E02
-95 .C1E-06 .B6E-06 .40E+01 .20E+02
-99 .63E-08 .10E-07 .39E-01 .S6E+00

Ru-103 .03E-06 .04E-05 .62E+0] .31E+402

Ag-110m .02E-06 .T2E-05 .B0E+02 L15E+02

Sb-124 .B3E-06 .2BE-06 .15E+01 11E+02

1-131 J47E-04 .04E-04 .64E+03 .59E+04
1-133 .45E-06 J2E-06 .S7E+01 .B0E+02

Cs-134 .62€-05 91E-04 .B1E+03 .18E+03

Cs-137 47€E-05 .B6E-04 J9E+03 .09E+09

Ba-140 .58E-07 .39E-07 .01E+00 .06E+01

Ce-14] .65E-07 .2BE-07 L45E+00 .96E+01

Ce-144 09E-06 .09E-05 93E+02 ). 62E+02

Other* .09E-06 1.39€-05 1.29E+02 .38E+02

*Dose factors to be used in Method | calculations for any “other”
J

detected gamma
emitting radionuclide which is not included in the above list
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Radionuc)ide

TABLE B8.1-13

Combined Skin Dose Factors Specific for Seabrook Station

Special Receptors''’ for

Education Center
Combined Skin
Dose Factor for
Elevated Release
Point

WL GMm-88c .
DI'“.., (W_'Y—l_

Noble Gas Release

Education Center
Combined Skin
Dose Factor for
Ground Level
Release Point

W § ":;':;:E)

The "Rocks*
Combined Skin
Dose Factor for
Elevated Release
Point

DF'u‘., ( mrem-sec

uCI—yx

The "Rocks”
Combined Skin
Dose Factor for
Ground Leve)
Release Point
DF 40 (Bmram-pec

“WCi-yr )

Ar-4]
Kr-83m
Kr-83m

Kr-85

-87
-88
-89
=90
Xe-13lm
Ye-133m
Xe-132
Xe-135m
Xe-135
Xe-137
Xe-138

S7E-
. 35E-

02

1

.17E-01
.13E-04

9.73¢E-02
07€-04

.BAE-
16E-
.J1E-
.23€-
A
ASE-
.52€-
.99E-
.20E-
.24E-
-32€-
14€-
. 18BE-

.08E

.34E
.64E
18E

A1E

.B5E

-02
.09E -
.60E-
M4E-

02
01
01

-01
01
<02
.4BE-
33k
.61E-

02
03
02

-02
-01
A9E-

01

JA16E
25E
.00E

-02
-02
-01
.25E-
.68E -
J4E-

1

96E-03
87€-0

.16E-
07¢-
23k

.16E-0
.21E-01

See Seabrook Station Technical Specification Figure §.1-1.

6.99€-01
$.5BE-04
2.69E-01
.15E-01
J4E+00
.18E-01
.12E+00
.64E+00
.07E-02
.68E-01
.92E-02
11E-01
.53E-01
.00E+00
9.27E-01




TABLE B .1-14

Dose and Dose Rate Factors Specific for the Education Center
for lodine, Tritium, and Particulate Relesses

Critice) Organ Dose Critical Organ Dose Critical Organ Dose Critical Orgen Dose
Factor for Elevated Factor for Ground Rate Factor for Rate Factor for Ground
Release Leve) Release Elevated Release Leve) Release
Point Point Poin, Point
Dmu-tu { '.‘" melll { "':‘LC? ! D"C'"‘. ‘.l | arem sec ) fIen-sec

wel $Ci -yt 90 e (S

Redionuc)ide pCL -yz

H-3 ‘ 6.45E-1) 9.27€-10 03E-03 2.92€-02
Cr-51 4 98E-09 2.8BBE-08 12€-01 1.11€+00
54 1.39¢-06 5.71€-06 24£+01 2.39€+02
3.09€-07 1 -06 23E+01 7.16E+01

-07 -06 72€+01 26E+01

0% 05 B7€+02 63E+03

-07 . -06 JlE+01 33E+02

07 06 63E+00 0gE+01

-06 0% .62E+02 27€6+03

07 -06 35E+01 15£+01

-07 07 43E+00 S3E+01

-08 07 .$8E-01 21€+00
Ru-103 -07 -07 336400 19€+0)
Ag-110m -06 05 §5E+02 34E+02
Sb-124 .07 06 89¢+01 676402
1-131 -07 -0 41§+01 41§02
1-133 07 £3£+00 11£+01
Cs-134 <06 £-08 118E+02 14E+03
Cs-137 0§ 64£+02 726403
Ba-140 1.14€-07 85€+00 54E+01

Ce-141 -08 $1€-07 45E+00 48E+01
Ce-144 3 <07 )6 2. 27E+01]

Other* -06 )6 02E+02

0DCM Rev. 14




TABLE 8.1-15

Dose and Dose Rate Fectors Specific for the "Rocks®
for lodine, Tritium and Particulate Relesases

Critical Organ Critica) Organ Dose Critical Organ Critica)l Organ Dose
Dose Factor Factor for Dose Rate Factor Rete Factor for
for Elevated Ground Leve!l for Elevated Ground Leve!
Release Point Release Point Release Point Release Point

L4 BI 6 - $8C BI 68 - $8C . R
(Sa! ° =’ O ( ) ore L
Radionuc)ide Ot (58 Pl (SSETy Pwaw S5t g »a_:y%'

H-3 .85€-10 € .45E-09 2.16E-02 2.03E-01

Cr-51 6BE-08 1.75€-07 ,07€+00 .53E+00
Mn-54 B4E-0S J.18E-05 55E+02 .31E+03
Fe-59 JAE-06 1.17€-0% 7BE+0] .29E+02
Co-58 06 25€-05 11E€+01 719€+02
Co-60 05 . 97E+03 .850+04
In-6% -06 . 37E+02 29E+02
Sr-89 -06 : . .BBE+O1 636402
Sr- 0% . J3E+03 62E+04
ir -06 . . 14E+01 B3E+02
Nb- -07 . .37E+01 3402
Mo - . -07 ‘ . 92E+00 12£+01
-07 . J95E+01 .96E+02

-05 . MTE+Q2 53E+03

-06 . 56E+02 01E+03

-06 : . 61E€+02 44E+03

-06 . L18E+01 17€+02

Cs-13 0% . 256403 B0E+03
Cs : -0% . .B9E+03 17E+03
Ba- . -06 . .56E+01 19E+02
Ce-14] -07 . .20E+01 02E+02
Ce -06 ) 256+02 0SE+03
Other* 06 . 16E+02 126+03
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2.0 METHOD TO CA ATE OFF-SIT NCENTRATION

Chapter 2 contains the basis for station procedures used to demonstrate
compliance with Technical Specification 3.11.1.1, which limits the total
fraction of MPC in liquid pathways, other than noble gases (denoted here as
F,¥6) at the point of discharge from the station to the environment (see
Figure 8.6-1). F,™ is 1imited to less than or equal to one, i.e.,

. <,
The total concentration of all dissolved and entrained noble gases at

the point of discharge from the multiport diffuser from all station sources
combined, denoted C,*, is limited to 2E-04 uCi/ml, i.e.,

C," < 26-04 pCi/m,

2.1 Method to Determine ri"G ang Y0

First, determine the total fraction of MPC (excluding noble gases), at
the point of discharge from the station from all significant liquid sources
denoted F ¥ and then separately determine the total concentration at the
point of discharge of all dissolved and entrained noble gases from all station
sources, denoted C,"®, as follows:

¢
ENG pi
F] .- ? ; Mpci £ 3. (2-1)

anc:
N 6
c1G - ?: a, < 2E-04 (2-2)
(uCi/m) (WCi/m1)  (uCi/ml)
where:

FENG = Total fraction of MPC in liquids. excluding noble
gases, at the point of discharge from the multiport diffuser.

0DCM Rev. 12
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Coi = (oncentration et point of discharge from the multiport
diffuser of radionuclide "i*, except for dissolved and
entrained nob'e gases, from all tanks and other significant
sources, p, from which a discharge may be made (including the
waste test tanks and any other significant source from which a
discharge can be made). C,; is determined by dividing the
product of the measured radionuclide concentration in liguid
waste test tanks, PCCW, steam generator blowdown, or other
effluent streams times their discharge flow rate by the total
available dilution water flow rate of circulating and service
water at the time of release (uCi/ml).

MPC, = Maximum permissible concentration of radionuclide "i* except
for dissolved and entrained noble gases from 10CFR20, Appendix
B, Table II, Column 2 (uCi/ml).

C?G = Total concentration at point of discharge of all dissolved
and entrained noble gases in liquids from all station
sources (uCi/ml)

C?? = (oncentration at ?oint of discharge of dissolved and entrained
noble ?IS *i® in liquids from all station sources
(pCi/mi)

B h jonucli ncentration for h Liqui
ffluen r

2.2.1 Maste Test Tanks

Cpi 1s determined for each radionuclide detected from the activity in 2
representative grab sample of any of the waste test tanks and the predicted
flow at the point of discharge.

The batch releases are normally made from two 25,000-gallon capacity
waste test tanks., These tanks normally hold liquid waste evaporator
distillate. The waste test tanks can also contain other waste such as liquid
taken directly from the floor drain tanks when that liquid does not require
processing in the evaporator, distillate from the boron recovery evaporator
when the BRS evaporator is substituting for the waste evaporator, and
distillate from the Steam G scracur Clowdown System evaporators and flash
steam condensers when that system must cischarge liquid off-site.

If testing indicates that purificatiuon of the waste test tank contents

is required prior to release, the liquid can be circulated through the waste
demineralizer and filter.

R12/8€ B.2-2 0DCM Rev. 12



The contents of the waste test tank may be reused in the Nuclear System
if the sample test meets the purity requirements.

Pricr to discharge, each waste test tank is analyzed for principal gamma
emitters in accordance with the liquid sample and analysis program ocutlined in
Part A to the QDCM.

2.2.2 Turbin ildin m

The Turbine Building sump collects leakage from the Turbine Building
floor drains and discharges the liquid unprocessed to the circulating water
system.

Sampling of this potential source is normally done once per week for
determining the radicactivity released to the enviconment (see Table A.3-1).

2.2.3 m Generator BI n Flash Tank

The steam generator blowddwn evaporators normally process the liquid
from the steam generator blowdown flash tank when there is primary to
secondary leakage. Distillate from the evaporators can be sent to the waste
test tanks or recycled to the condensate system. When there is no primary to
secondary leakage, flash tank 1iquid is processed through the steam generatoer
blowdown demineralizers and returned to the secondary side.

Steam generator blowdown is only subject to sampling and analysis when

all or part of the blowdown liquid is being discharged to the environment
instead of the normal recycling process (see Table A.3-1).

2.2.4 Primary Component Cooling Water (PCCW) System
The PCCW System is used to cool selected primary components.
The system is normally sampled weekly to determine if there is any

radwaste in-leakage. If leakage has been determined, the Service Water System
is sampled to determire if any release to the environment has occurred.

R12/86 8.2-3 0DCM Rev. 12



3.0 OFF-SITE DOSE CALCULATION METHODS

Chapter 3 provides the basis for station procedures required to meet the
Radiological Effluent Technical Specifications (RETS) dose and dose rate
requirements contained in Section 3/4.11 of the station operating Technical
Specifications. A simple, conservative method (called Method 1) is listed in
Tables B.1-2 to B.1-7 for each of the requirements of the RETS. Each of the
Method | equations {is presented in Sections 3.2 through 3.9. 1In addition,
those sections include more sophisticated methods (called Method Il) for use
when more refined results are needed. This chapter provides the methods,
data, and reference material with which the operator can calculate the needed
doses. dose rates and setpoints. For the requirements to demonstrate
compliance with Technical Specification off-site dose limits, the contribution
from a1l measured ground level releases must be added to the calculated
contribution from the vent stack to determine the Station's total radiological

impact. The bases for the dose and dose rate equations are given in
Chapter 7.0.

The Semiannual Radioactive Effluent Release Report, to be filed after
January 1 each year per Technical Specification 6.8.1.4, requires that
meteorological conditions concurrent with the time of release of radioactive
materials in gaseous effluents, as determined by sampling frequency and
measurement, be used for determining the gaseous pathway doses. For
continuous release sources (1.e., plant vent, condenser air removal exhaust,
and gland steam packing exhauster), concurrent quarterly average meteorology
will be used in the dose calculations along with the quarterly total
radiocactivity released. For batch releases or identifiable operational
activities (i.e.. containment purge or venting to atmosphere of the Waste Gas
System), concurrent meteorology during the period of release will be used to
determine dose if the total noble gas or fodine and particulates released in
the batch exceeds five percent of the total quarterly radicactivity released
from the unit: otherwise quarterly average meteorology will be applied.
Quarterly average meteorology will also be applied to batch releases if the
hourly met data for the period of batch release is unavailable.

Dose assessment reports prepared in accordance with the requirements of
the ODCM will include 2 statement indicating that the appropriate portions of
Regulatory Guide 1.109 (as identified in the individual subsections of the
0DCM for each class of effluent exposure) have been used to determine dose
impact from station releases. Any deviation from the methodology,

0DCM Rev.,




assumptions, or parameters given in Regulatory Guide 1.109, and not already
identified in the bases of the ODCM, will be explicitly described in the
effluent report, along with the bases for the deviation,




3.1 Introductory Concepts

In part, the Radiological Effluent Technical Specifications (RETS) limit
dose or dose rate. The term "dose” for ingested or inhaled radioactivity
mears the dose commitment, measured in mrem, which results from the exposure
to radioactive materials that, because of uptake and deposition in the body,
will continue to expose the body to radiation for some period of time after
the source of radicactivity is stopped. The time frame over which the dose
commitment is evaluated is 50 years. The phrases "annual dose® or dose in one
year® then refers to the 50-year dose commitment resulting from exposure to
one year's worth of releases. “"Dose in a quarter® similarly means the 50-year
dose commitment resulting from exposure to one quarter’s releases. The term
*dose.* with respect to external exposures, such as to noble gas clouds,
refers only to the doses received during the actual time period of erposure to
the radioactivity released from the plant. Once the source of the
radioactivity is removed, there is no longer any additional accumulation to
the dose commitment.

*Dose rate” is the total dose or dose commitment divided by exposure
period. Four example, an individual who is exposed via the ingestion of milk
for one year to radioactivity from plant gaseous effluents and receives a
50-year dose commitment of 10 mrem is said to ave been exprsed to & dose rate
of 10 mrem/year, even though the actual dose received in the year of exposure
may be less than 10 mrem.

In addition to 1imits on dose commitment, gaseous effluents from the
station are 21so controlled so that the maximum or peak dose rates &t the site
boundary at any time are limited to the equivalent annual dose limits of
10CFR, Part 20 to unrestricted areas (if it were assumed that the peak dose
rates continued for one year). These dose rate limits provide reasonable
assurance that members of the public, either inside or outside the site
boundary, will not be exposed to annual averaged concentrations exceeding the
1imits specified in Appendix B, Table I] of 10CFR. Part 20 (10CFR20.106(a)).

The quantities AD and 0O are introduced to provide calculable

quantities, related to off-site doses or dose rates that demonstrate
compliance with the RETS.

Delta D, denoted AD, is the quantity calculated by the Chapter 3,

Method 1 dose equations. It represents the conservative increment in dose.
The AD calculated by Method I equations is not necessarily the actual dose
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received by a real individual, but usually provides an upper bound for 2 given
release because of the conservative margin built into the dose factors and the
selection and definition of critical receptors. The radionuclide specific
dose factors in each Method I dose Iquetion represent the greatest dose to any
organ of any age group. (Organ dose is a function of age hecause organ mass
and intake are functions of age.) The critical receptor assumed by “"Method I°*
equations is then generally 2 hypothetical individual whose behavior - in
terms of location and intake - results in a dose which is higher than any real
individual is 1ikely to receive. Method Il allows for a more exact dose
calculation for each individual if necessary.

D dot, denoted O, is the quantity calculated in the Chapter 3 dose rate
equations. It is calculated using the station's effluent monitoring system
reading and &n annual or long-term average atmospheric dispersion factor. 0

predicts the maximum off-site annua) dose if the peak observed radiocactivity
release rate from the plant stack continued for one entire year. Since peak
release rates, or resulting dose rates, are usually of short time duration on
the order of an hour or less, this approach then provides assurance that
10CFR20.106 1imits will b2 met.

Each of the methods to calculate dose or dose rate are presented in the
following subsections and are summarized in Chapter 1. Each dose type has two
levels of complexity. Method I is the simplest and cocntains many conservative
factors. Method Il is & mere realistic analysis which makes use of the models
in Regulatory Guide 1.109 (Revision 1), as noted in each subsection of
Chapter 3 for the various exposure types. A detailed description of the
methodology, assumptions, and input parame.ers to the dos. models that are
applied in each Method I! calculation, 1f not already explicitly described in
the ODCM, shall be documented and provided when this option is used for NRC
reporting and Technical Specification dose compliance.

RI2\88 B.3-4 ODCM Rey. 12



3.2 h lcu! he Total { from Lioyid Rel

Technical Specification 3.11.1.2 limits the total body dose commitment
to a member of the public from radicactive material in liquid effluents to
1.5 mrem per quarter and 3 mrem per year per unit. Technical
Specification 3.11.1.3 requires 1iquid radwaste treatment when the total body
dose estimate exceeds 0.06 mrem in any 31-day period. Technical
Specification 3.11.4 limits the total body dose commitment to any real member
of the pubiic from all station sources (including liquids) to 25 mrem in a
year.

Use Method I first to calculate the maximum total body dose from a
liquid release from the station as it is simpler to execute and more
conservative than Method 11.

Use Method II if @ more refined calculation of total body dose is
nceded, i.e., Method | indicates the dose might be greater than the Technica)
Specification 1imits.

To evaluate the total! body dose, use Equation 3.1 to estimate the dose
from the planned release and add this to the total body dose accumulated from
prior releases during the month. See Section 7.1.1 for basis.

3.2.1 Method |
The increment in total body dose from a liquid release is:

Dtb -k ; 0{ DFL‘gb
(3-1)

il

(mrem) = ( ) (uCi) (""‘)

where
DFLiep = Site-specific total body dose factor (mrem/uCi) for a liquid

release. It is the highest of the four age groups. See
Table B.1-11.
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0 = Tota)l activity (uCi) released for radionuclide *i*. (For
strontiums, use the most recent measurement available.)

= 918/Fy: where F, is the average (typically monthly average)
dilution flow of the Circulating Water System at the point of
discharge from the multiport diffuser (in ft’/sec). For normal
operations with a cooling water flow of 918 ft/sec, K is equal
to 1.

Equation 3-1 can be applied under the following conditions (otherwise, justify
Method I or consider Method I1):

LiquiZ releases via the multiport diffuser to unrestricted areas
(at the edge of the initial mixing or prompt dilution zone that
corresponds to a factor of 10 dilution), and

Any continuous or batch release cver any time period.

3.2.2 Method 11

Me.hod II consists of the models, input data and assumptions

(bioaccumulation factors, shore-width factor, dose conversion factors, and
transport and buildup times) in Regulatory Guide 1.109, Rev. 1 (Reference A),
except where site-specific data or assumgtions have been identified in the
ODCM. The general equations (A-3 and A-7) taken from Regulatory Guide 1.109,
and used in the derivation of the simplified Method I approach as described in
the Bases section, are also applied to Method 11 assessments, except that
doses calculated to the whole body from radioactive effluents are evaluated
for each of the four age groups to determine the maximum whole body dose of an
age-dependent individual via all existing exposure pathways. Table B.7-1
lists the usage factors of Method Il calcu:ations. As noted in Sectien B.7.1,
the mixing ratio associated with the edge of the 1°F surface isotherm above
the multiport diffuser may be used in Method Il calculations for the shoreline
exposure pathway. Aquatic food ingestion pathways shall Timit credit taken
for mixing zone dilution to the same value assumed in Method ! (M, = 0.10).
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3.3 Method 1o Calculate Maximum Organ Dose from Liquid Releases

Tech..ic21 Specification 3.11.1.2 1limits the maximum organ dose
commitment to & Member of the Public from radioactive material in liquid
effluents to 5 mrem per quarter and 10 mrem per year per unit., Technical
Specification 3.11.1.3 requires liquid radwaste treatment when the maximum
organ dose projected exceeds 0.2 mrem 1n any 31 days (see Subsection 3.11 for
dose projections). Technical Specification 3.11.4 limits the maximum organ
duze¢ commitment to any real member of the public from all station sources
(including 1iquids) to 25 mrem in a year except for the thyroid, which is
lirited to 75 mrem in a year.

Use Method I first to calculate the maximum organ dose from a liquid
release to unrestricted areas (see Figure B.6-1) as it is simpler to execute
and more conservative than Method 11.

Use Method Il if a2 more refined calculation of organ dose 15 needed,
i.e., Method I indicates the dose may be greater than the limit.

Use Equation 3-2 to estimate the maximum organ dose from individual or
combined liquid releases. See Section 7.1.2 for basis.

3.3.1 Method I

The increment in maximum organ dose from a liquid release is:

D.o =k ; 01 Dﬂ.‘n

(3-2)
(mrem) = ( ) (uCi) (!&E.‘l)

where
DFL,,, = Site-specific maximum organ dose factor (mrem/uCi) for a 1iquid

release. It is the highest of the four age groups. See
Table B.1-11.
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Q, = Total activity (uCi) released for radionuclide *i®. (For
strontiums, use the most recent measurement available.)

' = 918/Fy; where F, is the average (typically monthly average)
dilution flow of the Circulating Water System at the point of
discharge from the multiport diffuser (in ft3/sec). For normal
operations with a cooling water flow of 918 fti/sec, K is equal
te 1.

Equation 3-2 can be applied under the following conditions (otherwise, justify
Method I or consider Method I1):

1. Liguid releases via the multiport diffuser to unrestricted areas
(at the edge of the initial mixing or prompt dilution zone that
corresponds to a factor of 10 dilution), and

B Any continuous or batch release over any time period.

3.3.2 Method 11

Method II consists of the models, input data and assumptions
(bioaccumulation factors, shore-width factor, dose conversion factors, and
transport and buildup times) in Regulatory Guide 1.109, Rev. 1 (Reference A),
except where site-specific date or assumptions have been identified in the
ODCM. The general equations (A-3 and A-7) taken from Regulatory Guide 1.109,
and used in the derivation of the simplified Method | approach as described in
the Bases section, are also applied to Method Il assessments, except that
doses calculated to critical organs from radioactive effluents are evaluated
for each of the four age groups to determine the maximum critical organ of an
age-dependent individual via a1l existing exposure pathways. Table B.7-1
lists the usage factors for Method Il calculations. As noted in Section
B.7.1, the mixing ratio associated with the edge of the 1°F surface isotherm
above the multiport diffuser may be used in Method Il calculations for the
shoreline exposure pathway. Aquatic food ingestion pathways shall limit
credit taken for mixing zone dilution to the same value assumed in Method I
(M, = 0.10).
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3.4 Method to Calculate the Total Body Dose Rate From Noble Gases

Technical Specification 3.11.2.1 limits the dose rate at any time to the
total body from noble gases at any location at or beyond the site boundary to
500 mrem/year. The Technical Specification inairectly limits peak release
rates by 1imiting the dose rate that is predicted from continued release at
the peak rate. By limiting D,, to a rate equivalent to no more than
500 mrem/year, we assure that the total body dose accrued in any one year by
any member of the general public is less than 500 mrem.

Use Method I first to calculate the Total Body Dose Rate from the peak
| release rate via the station vents or ground level effluent release points.
Method I applies at all release rates.

Use Method II if a2 more refined calculation of O, is desired by the

station (i.e., use of actual release point parameters with annual or actual
metenrology to obtain release-specific X/Qs) or if Method | predicts a dose
ra.e greater than the Technical ‘Specification limit to determine if it had
actually been exceeded during a shoart time interval. See Section 7 2.1 for
basis.

Compliance with the dose rate limits for noble gases are continuously
demonstrated when effluent release rates are below the plant vent noble gas
activity monitor alarm setpoint by virtue of the fact that the alarm setpoint
is based on a value which corresponds to the off-site dose rate limit, or a
value below it. Determinations of dose rate for compliance with Technical
Specifications are performed when the effluent monitor alarm setpoint is
exceeded, or as required by the Action Statement (Technical
Specification 3.3.3.10, Table 3.3-10) when the monitor is inoperable.
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3.4.1 Method I

| The Total Body Dose Rate to an off-site receptor due to noble gases in
| effluents released via the plant vent can be determined 3s follows:

| Otpe) = 0.85 -g: (Q; « DFBy) (3-32)
mrem _|pCi-sec > uCi ) | mrem-m?
yr uCi-m? sec | | pCi-yr
where

| Dep = The off-site total body dose rate (mrem/yr) due to noble
| gases in elevated effluent releases,

4, - the release rate at the statfon vents (uCi/sec), for each
noble gas radionuclide, *i®, shown in Table B.1-10, and

DFB;, = total body gamma dose factor (see Table B.1-10).

| The Total Body Dose Rate (to an off-site receptor) due to noble gas in
| gruund level effluent releases can be determined as follows:

| otb(') ~ 3.4 ‘2 (b| « DFBy) (3-3b)
1

mrém_ pCi-sec > uci ), [mrem-m?
yr uCi-m? sec ) | pCiyr

where

I

I

I

| Dy = The total off-site body dose rate (mrem/yr) due to noble
| gases in elevated effluent releases, and

I

I

G, and DFB, are as defined for Equation 3-3a.
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For the special on-site receptor locations, the Education Center and the
“Rocks,” the total body dose rates due to noble gases in effluent discharges
can be determined as follows:

For the Education Center, elevated effluent release:

o‘b[(.) - 00015 . E(O‘ . DFE‘)
)

For the Education Center, ground level effluent release:

olbi(ﬂ) = (0.0074 » 2 (0‘ . DFB‘)
1

For the "Rocks,” elevated effluent release:

Ocuce) = 0.038 o 3 (0, « PFB,)
1

For the "Rocks.” ground level effluent release:

otbg{g) =0.20 Z(O‘ . DFB‘)
1

Ocovecer+ Oenecg)+ Otorcerr and Dgpp The total body dose rate (mrem/yr)
at the Education Center and the
*Rocks,” respectively, due to noble
gases in gaseous discharges from
elevated (e) and ground level (g)
release points, and

Q; and DFB, are as defined previously.

Equations 3-3a through 3-3f can be applied under the following
conditions (otherwise, justify Method I or consider Method 11):
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Normal operations (nonemergency eveht), and
Noble gas releases via any station vent to the atmosphere.

3.4.2 Method 11

Method 11 consists of the model and input data (whole body dose factors)
in Regulatory Guide 1.109, Rev. 1 (Reference A), except where site-specific
data or assumptions have been identified in the ODCM. The general equation
(B-8) taken from Regulatory Guide 1.109, and used in the derivation of the
simplified Method | approach as described in the Bases section, is also
applied to a Method Il assessment. WNo credit for a shielding factor (S¢)

ssociated with residential structures is assumed. Concurrent meteorology
with the release period may be utilized for the gamma atmospheric dispersion
factor identified in ODCM Equatfon 7-3 (Sectfon 7.2.1), and determined as
indicated in Section 7.3.2 for the release point (efither ground level or vent
stack) from which recorded effluents have been discharged.
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3.5 Method to Calculate the Skin Dose Rate from Noble Gases

Technical Specification 3.11.2.1 limits the dose rate at any time to the
skin from noble gases at any location at or beyond the site boundary to
3,000 mrem/year. The Technical Specification indirectly limits peak release
rates by limiting the dose rate that is predicted from continued release at

the peak rate. By limiting O, to a rate equivalent to no more than

3,000 mrem/year, we assure that the skin dose accrued in any one year by any
member of the general public is less than 3,000 mrem. Since it can be

expected that the peak release rate on which 0., is derived would not be

exceeded without corrective action being taken to lower it, the resultant
average release rate over the year is expected to be considerably less than
the peak release rate.

Use Method 1 first to calculate the Skin Dose Rate from peak release
rate via station vents. Method 1 applies at all release rates.

Use Method 11 if a more refined calculation of 04, is desired by the

station (i.e., use of actual release point parameters with annual or actual
meteorology to obtain release-specific X/Qs) or if Method I predicts a dose
rate greater tha- the Technical Specification limit to determine if it had

actually beer. exceeded during a short time interval. See Section 7.2.2 for
basis.

Compliance with the dose rate limits for noble gases are continuously
demonstrated when effluent release rates are below the plant vent noble gas
activity monitor alarm setpoint by virtue of the fact that the alarm setpoint
is based cn a value which corresponds to the off-site dose rate limit, or a
value below it. Determinations of dose rate for compliance with Technical
Specifications are performed when the effluent monitor alarm setpoint is
exceeded.
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3.5.1 Method |

For an off-site receptor and elevated effluent release, the Skin Dose
Rate due to noble gases is:

osun(c) - 2': (bi » DFH.))
(3-4a)

% ) ()

where

Oskince) = the off-site skin dose rate (mrew/yr) due to noble gases in

an effluent discharge from an elevated release point,

0 = as defined previously, and

OF;ey = the combined skin dose factor for elevated discharges (see
Table B.1-10).

For an off-site receptor and ground level release, the skin dose rate
due to noble gases is:

Dsktncg) = ; (Q; » DFj¢qy) (3-4b)

where

Oskincg) = The off-site skin dose rate (mrem/yr) due to noble gases in

an effluent discharge from a ground level release point,

0, = as defined previously, and

OF; (o)

The combined skin dose factor for ground level discharges

(see Table B8.1-10).
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| For an on-site receptor at the Education Center and elevated release
| conditions, the skin dose rate due to noble gases is:

O:km‘.(u = 0.0014 'z (01 o OF;[(C))

i

Oshintia) The skin dose rate (mrem/yr) at the Education Center

due to noble gases in an elevated release.
Q; as defined previously, and

OF;U., the combined skin dose factor for elevated discharges

(see Table B.1-13).

For an on-site receptor at the Education Center and ground level release
conditions, the skin dose rate due to noble gases is:

Osnn[(g)- 0.0014 « 37 (Qi » D‘;Uq))
]

the skin dose rate (mrem/yr) at the Education Center due to

noble gases in a ground leve) release,
3s defined previously. and

The combined skin dose factor for ground leve)l discharges

(see Table B.1-13).

For an on-site receptor at the "Rocks® and elevated release conditions,
the skin dose rate due to noble gases is:

o))

onmn(.) = 0.0076 o E (Qi DF;R(
)
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Dsxintie) the skin dose rate at the “"Rocks® due to roble gases in an

elevated release,

Q, as defined previously, and

or;p,) The combined skin dose factor for elevated discharges (see

Table B.1-13).

For an on-site receptor at the *Rocks” and ground level release
conditions, the skin dose rate due to noble gases is:

.

Osl\nﬂ(g) = 0.0076 z(ol o OF\R(g))
\

Oskinmcgy = the skin dose rate (mrem/yr) at the "Rocks® due to noble

gases in a ground level release,

as defined previously, and

DF;HO) the combined skin dose factor for ground leve) discharges

(see Tahle B.1-13).

Equitions 3-4a through 3-4f can be spplied under the following
onditions (otherwise, Justify Method 1 or consider Method 11).

= Normal operations (nonemergency event), and
2. Noble gas releases via any station vent to the atmosphere.




3.5.2 Method Il

Method I1 consists of the model and input data (skin dose factors) in
Regulatory Guide 1.109, Rev. 1 (Reference A), except where site-specific data
or assumptions have been identified in the ODCM. The general equation (B-9)
taken from Regulatory Guide 1.109, and used in the derivation of the
simplified Method 1 approach as described in the Bases section, is also
applied to a Method 11 assessment, no credit for a shielding factor (S¢)
associated with residential structures is assumed. Concurrent meteorulogy
with the reles<e period may be utilized for the gamma atmospheric dispersion
factor and¢ undepleted atmospheric dispersion factor identified in QDCM
Equation 7-8 (Section 7.2.2), and determined as indicted in Sections 7.3.2 and
7.3.3 for the release point (either ground level or vent stack) from which
recorded effluents have been discharged.
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3.6 Method to Calculate the Critical Organ Dose Rate from lodines, Tritium

and Particulates with T, Greater Than 8 Days

Technical Specification 3.11.2.1 limits the dose rate at any time to any
organ from 311, 1331 3y and radionuclides in particulate form with half lives
greater than 8 days to 1500 mrem/year to any organ. The Technical
Specification indirectly limits peak release rates by limiting the dose rate

that is predicted from continued release at the peak rate. By limiting 0O,

10 a rate equivalent to no more than 1500 mrem/year, we assure that the
critical organ dose accrued in any one year by any member of the general
public is less than 1500 mrem.

Use Method I first to calculate the Critical Organ Dose Rate from the
peak release rate via the station vents. Method I applies at all release
rates.

Use Method II if a more refined calculation of 0., is desired by the

station (i.e., use of actual release point parameters with annual or actual
meteorology to obtain release-specific X/Qs) or if Method [ predicts a dose
rate greater than the Technical Specification limit to determine if it had
actually been cxceeded during a short time interval. See Section 7.2.3 for
basis.

3.6.1 Method [

The Critical Organ Dose Rate to an off-site receptor and elevated
release conditions can be determined as follows:

Ocoter = ‘2 (Q o DFG‘CIO(Q)) (3-52)
S o D o SR,
where
Ocote) - The off-site critical organ dose rate (mrem/yr) due to

iodine, tritium, and particulates in an elevated
release,
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the activity release rate at the station vents of
radionuclide “{1* in uCi/sec (i.e., total activity
measured of radionuclide "{" averaged uver the time
period for which the filter/charcoal sample collector
was in the effluent stream. For {1 = Sr89 or Sr90, use
the best estimates, such as most recent measurements),
and

the site-specific critical organ dose rate factor

mrem-sec
( ) for an elevated gaseous release (see
pCi=yr ’

Table 8.1-12).

For an off-site receptor and ground level release, the critical organ
dose rate can be determined as follows:

oco(q) -3 (0, DFGcocq))
1

the off-site critical organ dose rate (mrem/yr) due to

fodine, tritium, and particulates in 2 ground level
release,

Q, as defined previously, and

CFG;cMG, the site-specific critical organ dose rate factor for
3 ground level gaseous discharge (see Table B8.1-12).

Fer an on-site receptor at the Education Center and elevated release
conditions, the critical organ dose rate can be determined as follows:

Ocotiey = 0.0014 o 3 (0, OFG

1

icok(e)
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A
Veofle)

0

oFﬁacoi(o)

The critical organ dose rate (mrem/yr) to a receptor

at the Education Center due to fodine, tritium, and
particulates in an elevated release,

as defined previously, and

the Education Center-specific critica) organ dote rate
factor for an elevated discharge (see Table B.1-14).

For an on-s te receptor at the Education Center ind ground level release
conditions, the critical organ dose rate is:

Dcorcg) = 0.0014 o ¥ (0, « DFG
|

0

DFGtcot(q)

v

\coE(q))

the critical organ dose rate (mrem/yr) to a receptor

at the Education Center due to iodine, tritium, and
particulates in a ground level release,

as defined previously, and

the Education (onter-specific critical organ dose rate
factor for a ground level discharge (see Table
B.1-14).

For an on-site receptor at the “"Rocks"® and elevated release conditions,
the critical organ dose rate is:

Ocorce) = 0.0076 o 3 (0, « DFG
1

v

fcoR(e)’




Ocorces - The critical organ dose rate (mrem/yr) to a receptor
at the "Rocks® due to iodine, tritium, and
particulates in an elevated release,

d; - as defined previously, and

DFG;m.(., - the "Rocks®-specific critical organ dose rate factor
for an elevated discharge (see Table B.1-15).

For an on-site receptor at the "Rocks® and ground level release
conditions, the critical organ dose rate is:

Oconcg) = 0-0076 o T (8 » DFGicop(q)) (3-5¢)
i
where
Deop and Q; = are as defined previously, and
DFG;m,(,, - the "Rocks"-specific critical organ dose rate factor

for a ground level discharge (see Table B.1-15).

Equations 3-5a through 3-5f can be applied under the following
conditions (otherwise, justify Method I or consider Method II):

R ' Norma! operations (not emergency event), and

& Tritium, I-131 and particulate releases via monitored station
vents to the atmosphere.
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3.6.2 Method I1I

Method Il consists of the models, input data and assumptions in
Appendix C of Regulatory Guide 1.109, Rev. 1 (Reference A), except where
site-specific data or assumptions have been identified in the QOOCM (see
Tables B.7-2 and B.7-3). The critical organ dose rate will be determined
based on the location (site boundary, nearest resident, or farm) of receptor
pathways as identified in the most recent annual land use census, or by
conservatively assuming the existence of all pathways (ground plane,
inhalation, ingestion of stored and leafy vegetables, milk, and meat) at an
off-site location of maximum potential dose. Concurrent meteorology with the
release period may he utilized for determination of atmospheric dispersion
factors in accordance with Sections 7.3.2 and 7.3.3 for the release point
(either ground level or vent stack) from which recorded effluents have been
discharged. The maximum critical organ dose rates will consider the four age
groups independently, and take no credit for a shielding factor (S;)
associated with residential structures.
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3.7 Method to Calculate the Gamma Air Dose from Noble Gases

Technical Specification 3.11.2.2 1imits the gamma dose to afr from noble
gases at any location at or beyond the site boundary to 5 mrad in any quarter
and 10 mrad in any year per unit, Dos: evaluation is required at least once
per 31 days.

Use Method | “irst to calculate the gamma air dose from the station
gaseous effluent releases during the period.

Use Method Il if a more refined calculation is needed (i.e.. use of
dctual release point parameter with annual or actua) meteorology to obtain
release-specific X/Qs), or if Method | predicts a dose greater than the
Technical Specification 1imit to determine if it had actually been exceeded.
See Section 7.2.4 for basis.

3.7.1 Method !

The general form of the gamma air dose eguation is:

0Jir = 3.176-02 « [X/Q)],, e t™ « ¥

!

pCi=yr sec ~ mrad-m>
(mrad) = 3 { ) (uCi)
(pCi-sec)'[’J] .E W [Dt"if ]

0%, is the gamma afr dose.

3.17E-02 is the number of pCi per uCi divided by the number of second
per year,

[X/OJXh, is the 1-hour gamma atmospheric dispersion factor,

t'* is a unitless factor which adjusts the l-hour (X/Q])7 value for a
release with a total duration of t hours,

O; is the tots) activity fn uCi of each radionuciide *i* released to the
étmosphere from the station gaseous effluent release point during the
period of interest, and
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DFY, is the gamma dose factor to air for fradionuclide *1° (see
Table 8.1-10)

Incorporating receptor location-specific atmospheric dispersion factors
([x/7Q]7), adjustment factors (t™®) for elevate L and ground-Tevel effluent
release conditions, and occupancy factors when applicable (see Section Y aBiT0q
yields a series of equations by which the gammg air dose can be determined.

Maximum off-site receptor location, elevated release conditions:

Olirer ® 3.26-07 4 0275, };(o, « OFD (3-62)

\
« | PCi=yr 1 . iy [mrad-m’
(mrad) {;ET:;S) ( )« ¥ (uCi) LBTT:;7-J

Maximum off-site receptor Tccation, ground-level release
conditions:

CJirigy = 1.6E-06 o t0-292, ;(01 « DOFD

4 ) 3\
(mrad) = (pc"" J- ( ) o Y (uci) |Bradm |

uC1-mi .Dt"yf J

Education Center receptor; elevated release conditions:

Direca) = 4.9E-10 ¢ £ 0252 4 5~ (0, o OF])
\

pCi-yr mrad-m?
(mrad) = ( ) o ( ) I‘ (uCi o ol
uCi-mS pLi-yr

Education Center receptor; ground-level release conditions:

Ddirgcg) = 4.4E-09 ¢ £0-321 . 3~ (0, « OF)
1

pCi-yr . mrad-m?
m . (
(mrad) (.:ET:;T) o () 2: (uCi o ~iET )
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e. Receptor at the "Rocks"; elevated release conditions:

)i rncer = 5.1E-09 « t 0155 , ;m, « OFD) (3-6e)

3
(mrad) = (__!"c“") el )T (uCi o Mradm”,
pCi-m E pCi=yr

¥, Receptor at the “"Rocks®; ground-level release conditions:

OJirrig) = 4.1E-08 ¢ £ 0:204, ;(o. « OFD (3-6f)

3
(mrad) o (PEI¥T) o () (uCi o Pradm”,
e DR

Equations 3-6a through 3-6f can be applied under the following
conditions (otherwise justify Method 1 or consider Method I11):

1. Normal operations (ncnemergency event), and
Noble gas releases via station vents to the atmosphere.
3.7.2 Method ”

Method I] consists of the models, input data (dose factors) and
assumptions in Regulatory Guide 1.109, Rev. 1 (Reference A), except where
site-specific data or assumptinns have been identified in the ODCM. The
general equations (B-4 and B-5) taken from Regulatory Guide 1.109, and used in
the derivation of the simplified Method I approach as described in the Bases
Section 7.2.4 are also applied to Method Il assessments. Concurrent
meteorology with the release period may be utilized for the gamma atmospheric
dispersion factor identified in ODCM Equation 7-14, and determined as
indicated in Section 7.3.2 for the release point (either ground level or vent
stack) from which recorded effluents have been discharged.
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3.8 Method to Calculate the Beta Air Dose from Noble Gases

Technical Specification 3.11.2.2 limits the beta dose to air from noble
gases at any location at or beyond the site boundary to 10 mrad in any quarter
and 20 mrad in any year per unit. Dose evaluation is required at least once
per 31 days.

Use Method I first to calculate the beta air dose from gaseous effluent
releases during the period. Method I applies at all dose levels.

Use Method II if a more refined calculation is needed (i.e., use of
actua’ release point parameters with annual or accual meteorology to obtain
release-specific X/Qs) or if Method | predicts a dose greater than the
Technical Specification 1imit to determine if it had actually been exceeded.
See Section 7.2.5 for basis.

3.8.1 Method I

The general form of the beta air dose equation is:

D%, = 317602 o (X/Q)gp, ot o ¥ (05 s OFY (3-7)

(irad) o (&C{i.-syerc). {s:;]. () .SPU " mnd-m}

where

0%,, is the beta air dose,

3.17€E-02 is the number of pCi per uCi divided by the number of seconds
per year,

(X/Q)yp, 1s the 1-hour undepleted atmospheric dispersion factor,

t'* is a unitless factor which adjusts the 1-hour X/Q value for a
release with a tota) duration of t hours,

Q; is the total activity (uCi) of each radionuclide *i" released to the
atmosphere during the period of interest, and

OF® is the beta dose factor to air for radionuclide *i* (see
Table B.1-10).
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Incorporating receptor location-specific atmospheric dispersion factor
(X/Q), adjustment factors (:'%) for elevated and ground-level effluent release
conditions, and occupancy factors when applicable (see Section 7.2.7) yields a
series of equations by which the Beta Air Dose can be determined.

Maximum off-site receptor locatfon, elevated releate conditions:

0%, 0) = 4,167 0t’°'3o)‘:(0, .« 0F]) (3-72)

A 3
pCi=yr mrad-m

(mrad) = ( e ( ) (uCi o )
il L pLi-yr

Maximum off-site receptor location, ground-level release
conditions:

0% r(g) = 6.06-06 « £0-319 4 3°(q, o OFP)
1

pCi=yr 2 nirad-m?
(mrad) = ( ) o ( ) (uCi » )
uCi-m L pLi=yr

tducation Center receptor; elevated release conditions:

0f rece) = 1.8E-09 ¢ 035 , (U oFP)

Ci-yr . _ mrad-m’
(mrad) = (2 ( ( )
mrad IE:__T) o ( )Y (uCi e T
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Education Center receptor; ground-leve)l release conditions:

0F gy * 2.4E-08 o t037 o ¥ (0, o OFP)
\

: 3
) o ( PCi=yr, () (uCi o Mrad-m°,
(mrad) (:ETTET) . Z uil e e

Receptor at the “"Rocks®: elevated release conditions:

0 rree) = 3.96-08 o £ 70209 , T or})

pCi=yr : mradqn’
(mrad) = ( ) o ( ) (uCi » )
uCi-m: 2 pLi-yr

Receptor at the "Rocks®; ground-level reiease conditions:

Df\racg) = 4.66-07 o t0:267 -2‘:(0, « 0FP)

£ 3
(mrad) » (22¥0) o () T (uCi o Mradm7,

uCi-m” FSET

Equations 3-7a through 3-7f can be applied under the following
conditions (otherwise justify Method | or consider Method [1):

Normal operations {nonemergency event), 2nd
Noble gas releases via station vents to the atmospnere.




3.8.2 Method 11

Method II consists of the models, input data (dose factors) and
assumptions in Regulatory Guide 1.109, Rev. 1 (Reference A), except where
site-specific data or assumptions have been identified in the ODCM. The
general equations (B-4 and B-5) taken from Regulatory Guide 1.109., and used in
the derivation of the simplified Method I approach as described in the Bases
Section 7.2.5, are also applied to Method I assessments. Concurrent
meteorology with the release period may be utilized for the atmospheric
dispersion factor identified in ODCM Equation 7-15, and determined, as
indicated in Sections 7.3.2 and 7.3.3 for the release point (either ground
level or vent stack) from which recorded effiuents have been discharged.
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3.9 Meth 1cul th ritical Organ from in Tritium an
Particylates

Technical Specification 3.11.2.3 limits the critical organ dose to a
member of the public from radioactive iodines, tritium, and particulates with
half-1ives greater than 8 days in gaseous effluents to 7.5 mrem per quarter
and 15 mrem per year per unit. Technical Specification 3.11.4 limits the
total body and organ dose to any real member of the public from all station
sources (including gaseous effluents) to 25 mrem in a year except for the
thyroid, which is limited to 75 mrem in a year.

Use Method I first to calculate the critical organ dose from gaseous
effluent releases as it is simpler to execute and more conservative than
Method I1I.

Use Method II if a more refined calculation of critical organ dose is
needed (i.e., Method I indicates the dose is greater than the limit). See
Section 7.2.6 for basis.

3.9.1 Method [
Deo = (X/Q5e2'/(x/Q) %" o £ « 3 (0 o DFG, o) (3-8)
1

sec sec mrem
- / i
(mrem) ‘?) (-mT) s( ) !: (uCi) = (TCT)

where

C.o 15 the critical organ dose from iodines, tritium, and particulates,

(XIO)g::‘ is the 1-hour depleted atmospheric dispersion factor.

(x/0)%*" §5 the annual average depleted atmospheric dispersion.

t® is a unitless adjustment factor to account for a release with a
total duration of t hours.
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0 1s the total activity in pCi of radfonuclide *1* released to the
stmosphere during the perfod of interest (for strontiums,
recent measurement), and

use the most

OFGy ., Is the site-specific critica) organ dose factor for radionuclide
“i*, see Tables B.1-12, B.1-14, and B.1-15. (For each radionuc)ide, it
is the age group and organ with the largest dose factor.)

Incorporating receptor location-specific atmospheric dispersion factors

| 1 .
| (/0550 and (X/Q)50°"') an¢ adjustment factors (t™*) for elevated and ground-

level release conditions, and incorporating occupancy factors when applicabie

(see Section 7.2.7), yields a series of equations by which the critical organ
dose can be determined.

Maximum off-site receptor location, elevated release conditions:

Dto(ﬂ'“‘e‘t.()?w 'Z(O‘ ¢ DFGycore)) (3-8a)

1

(mrem) = ( ) o ( )Z (uCio%r.;.‘T)

Maximum off-site receptor location, ground-level release
conditions:

DCG(Q) wl7.7 » (-0'st . 2(01 . DFG’CO(97)
1

(mrem) = ( ) o ( )Y (uci o 2CEM,
= uli

Education Center receptor; elevated release conditions:

c‘co[-‘e; © 33602 o 0309, Z(Ol o D;G\coilu)

1

)E!pfioﬁ_‘)




Education Center receptor; ground-level release conditions:

Ocotg) ® 3.3E-02 o t 0347 & 5 (0 o DFGeqp(q))
1

(mrem) «( ) e ( )Y (uCi e

Receptor at the "Rocks"; elevated release conditions:

Deorca) ® 7.3E-02 o 0248 o 3~ (0, « DFGycon(a))
1

. . mrem
(mrem) = ( ) o{ ) (pCi )
) . 2: {(pCi » -

Receptor at the "Rocks®; ground-level release conditions:

Dconcg) ® B.6E-02 o t 0267 -z‘:m, * DFGyconcq))

(mrem) = ( ) o ( )Z(u(!o%’;;ﬂ)

Equations 3-8a through 3-8f can be applied under the following
conditions (otherwise, justify Method | or consider Method 11):

Normal operations (nonemergency event),

lodine, tritium, and particulate releases via station vents to the
atmosphere, and

Any continuous or batch release over any time period.

3.9.2 Method 11

Method Il consists of the models, input data and assumptions in
Appendix C of Regulatory Guide 1.109, Rev. 1 (Reference A), except where
site-specific data or assumptions have been identified in the ODCM (see
Tables B.7-2 and B.7-3). The critical organ dose will be determined based on
the location (site boundary, nearest resident, or farm) of receptor pathways.
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as identified in the most recent annual land use census, or by conservatively
assuming the existence of a1l pathways (ground plane, inhalation, ingestion of
stored and leafy vegetables, milk and meat) at an off-site location of maximum
potential dose. Concurrent meteorology with the release period may be
utilized for determination of atmospheric dispersion factors in accordince
with Sections 7.3.2 and 7.3.3 for the release point (either ground level or
vent stack) from which recorded effiuents have been discharged. The maximum
critical organ dose will consider the four age groups independently, and use a
shielding factor (S;) of 0.7 associated with residentfal structures.

14



3.10 Method to Calculate Direct Dose from Plant Operation

Technical Specification 3.11.4 restricts the dose to the whole body or
any organ to any member of the public from all uranium fuel cycle sources
(including direct radiation from station facilities) to 25 mrem in a calendar
year (except the thyroid, which is limited to 75 mrem). It should be noted
that since there are no uranium fuel cycle facilities within § miles of the
station, only station sources need be considered for determining compliance
with Technical Specification 3.11.4.

3.10.1 Method

The direct dose from the station will be determined by obtaining the
dose from TLD locations situated on-site near potential sources of direct
radiation, 3s well as those TLDs near the site bound2’y which are part of the
environmental monitoring program, and subtracting out the dose contribution
from background. Additional methods to calculate the direct dose may also be
used to supplement the TLD information, such as high pressure ion chamber
measurements, or analytical design calculations of direct dose from identified
sources (such as solid waste storage facilities).

The dose determined from direct measurements or calculations will be
related to the nearest real person off-site, as well as those individuals
on-site involved in activities at either the Ecducation Center or the Rocks
boat landing, to assess the contribution of direct radiation to the total dose
limits of Technical Specification 3.11.4 in conjunction with 1iquid and
gaseous effluents.
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3.11 Dose Projections

Technical Specifications 3.11.1.3 anu 2.11.2.4 require that appropriate
portions of liquid and gaseous radwaste treatment systems, respectively, be
used to reduce radioactive effluents when it is projected that the resulting
dose(s) would exceed limits which represent small fractions of the “as low as
reasonably achievable® criteria of Appendix I to 10CFR Part 50. The
surveillance requirements of these Technical Specifications state that dose
projections be performed at least once per 31 days when the liquid radwaste
treatment systems or gaseous radwaste treatment systems are not being fully
utilized.

Since dose assessments are routinely performed &t least once per 31 days
to account for actual releases, the projected doses shall be determined by
comparing the calculated dose from the last (typical of expected operations)
completed 31-day period to the appropriate dose 1imit for use of radwaste
equipment, adjusted if appropriate for known or expected differences between
past operational parameters and those anticipated for the next 31 days.

3.11.1 Liguig Dose Projections

The 31-day liquid dose projections are calculated by the following:

(a) Determine the tota' bady D, and organ dose D, (Equations 3-1 and
3-2, respectively) for the last typical completed 31-day period.
The last typical 31-day period should be one without significant
 identified operational differences from the period being projected
to, such as full power operation vs. periods wnen the plant is
shut down.

(b) Calculate the ratio (R,) of the total estimated volume of batch
releases expected to be released for the projected period to that
actually released in the reference period.

(c) Calculate the ratio (R,) of the estimated gross primary coolant
activity for the projected period to the average value in the
reference period. Use the most recent value of primary coolant
activity as the projected value if no trend in decreasing or
increasing levels can be determined.
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(d)

Determine the projected dose from:
Total Bedy: D, = 0y - Ry . Ry
Max. Organ:

D””-D“'RI'RZ

3.11.2 Gaseous Dose Projections

Ri2\88

For the gaseous radwaste treatment system, the 31-day dose projections
are calculated by the following:

(a) Determine the gamma air dose D), (Equation 3-6a), and the beta

(b)

(c)

air dose pP, (Equation 3-7a) from the last typical 31-day

operating period.

Celculate the ratio (Ry) of anticipated number of curies of noble
gas to be released from the hydrogen surge tank to the .tmosphere
over the next 31 days to the number of curies released in the
reference period on which the gamma and beta air doses are based.
If no differences between the reference period and the next 31
days can be identified, set Ry to 1.

Determine the projected dose from:

Gamma Afr: pJ. .. «DJ . Ry

Beta Air: |:;.’"”r " a.'" . Ry

For the ventilation exhaust treatment system, the critical organ dose
from iodines, tritium, and particulates are projected for the next 31 days by
the following:

(a)

Determine the critical organ dose D, (Equation 3-8a) from the
last typical 31-day operating period. (If the limit of Technical
Specification 3.11.2.4.c. (i.e., 0.3 mrem in 31 days) is exceeded,
the projected controlled area annual total effective dose
equivalent from all station sources should be assessed to assure
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that the 10CFR20.1301 dose 1imits to members of the public are not
exceeded.)*

(b) Calculate the ratio (R,) of anticipated primary coolant dose

equivalent 1-131 for the next 31 days to the average dose
equivalent 1-131 level during the reference period. Use the most
current determination of DE 1-131 as the projected value if no
trend can be determined.

(c) Calculate the ratio (Rg) of anticipated primary system leakage

rate to the average leakage rate during the reference period. Use
the current value of the system leakage as an estimate of the
anticipated rate for the next 31 days if no trend can be
determined.

(d) Determine the projected dose from:

Critical Organ: D Ry - Rg

co pr i oco »

This action is based on the assumption that tritium is the controlling
nuclide for whole body exposures through the inhalation pathway.
Maximum annual average on-site X/Q°s for station effluent release
points are approximately 100 times the values used for the site
boundary dose calculations. However, the site boundary doses
calculated by the QDCM for iodines, tritium, and particulates with
half lives greater than 8 days, includes all potential off-site
exposure pathways. For tritium, the inhalation pathway only accounts
for 108 of the total dose contribution being calculated. As a result,
if the monthly calculation indicates that the site boundary maximum
organ dose reached 0.2 mrem, the on-site maximum dose due to
inhalation would be approximately 3.0 mrem for this perivd. If this
were projected to continue for a year with a 2000 hour occupancy
factor applied, the projected inhalation whole body dose would be
approximately 8 mrem, or 8% of the 10CFR20.1301 1imit. This is 2
reasonable trigger value for the need to consider the dose
contribution from all station sources to members of the public in
controlled areas.
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4.0 BADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

The radiological environmental monitoring stations are listed in Table B.4-1.
The locations of the stations with respec: to the Seabrook Station are shown on
the maps in Figures B.4-1 to B.4-6.

Direct radiation measurements are analyzed at the station. All other
radiologicel snalyses for environmental samples are performed at the Yankee
Environmental Laboratory. The Laboratory participates in the U.S. Environmental
Protection Agency's Environmental Radicactivity Laboratoery Intercomparison
Studies Program for all the species and matrices routinely snalyzed.

Pursuant to Specification 4.12.2, the land use census will be conducted "during
the growing season’ at least once per 12 months. The growing season is defined,
for the purposes of the land use census, as the period from June 1 to October 1.
The method to be used for conducting the census will consist of one or more of
the following, as appropriate: door-to-door survey, visual inspection from
roadside, aerial survey, or comsulting with local agricultural suthorities.

Technical Specification 6.8.1.3 requires that the results of the Radiological
Environmental Monitoring Program be summarized in the Annusl Radiological

En\ ironmental Operating Report "in the format of the table in the Radiological
Assessment Branch Technical Position, Revision 1, 1979.° The general table
format will be used with cue exception and one clarification, as follows. The
mean and range values will be based not upon detectable measurements only, as
specified in the NRC Branch Technical Positiom, but upon all measurements. This
will prevent the positive bias associated with the calculation of the mean and
range based upon detectable measurements only. Secondly, the Lower Limit of
Detection column will specify the LLD required by ODCM Table A.5-2 for that
radionuclide and sample medium. '
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TA 4 -
Radiological Environmental Monitorin jons'?’

Distance From

Exposure Pathway Samplie Location Unit 1

Dir~<tion From

gng/or Sample and Designated Code Containment (km)
the Plant

1, AIRBORNE (Particulate and Radioiodine)

AP/CF-01 PSNH Barge Ry Fog
Landing Area
AP/CF-02 Hampton Marina 2.7 £
AP/CF-03 SW Boundary 0.8 SW
AP/CF-04 W. Boundary 1.0 B
AP/CF-05 Winnacunnet H.5.® 4.0 NNE
AP/CF-06 Georgetown 24.0 SSW
Substation (Control)
2, WATERBORNE
a. Surface WS-01 Hampton-Discharge Area 5.3 E
NS-51 Ipswich Bay (Control) 16.9 SSE
b. Sediment SE-02  Hampton-Discharge Area‘®’ 5.3 £
SE-07 Hampton Beach 3.1 E
SE-08  Seadrook Beach'® 3.2 ESE
SE-52  Ipswich Bay (Control)‘® 16.9 SSE
SE-57 Plum Island Beach 15.9 SSE
(Control)‘®
3. INGESTION
a. Milk T™M-04 Salisbury, MA 5.2 SW
T™-08 Hampton Falls, NH 4.3 NNW
™-15 Hampton Falls, NH 7.0 KW
TM-16  Kensington, NH® 7.7 WNW
TM-20 Rowley, MA (Control) 16.3 S
b. Fish and Invertebrates's’
FH-03 Hampton - Discharge 4.5 ESE
Area
FH-53 Ipswi (Control) 16.4 SSE
HA-04 Hampto. 2% charge 5.5 £
Area
HA-54 Ipswich Bay (Control) 17.2 SSE
MU-06 Hampton - Discharge 5.2 £
Area
MU-56 Ipswich Bay (Control) 17 .4 SSE
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TABLE B.¢-1

(continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING STATIONS'®’

Distance From
Exposure¢ Pathway Sample Location Unit 1 Direction From
le n )

4. DIRECT RADIATION

TL-1 Brimmer's Lane, 1.1 N
Hampton Falls

TL-2 Landing Rd., Hampton 3.2 NNE

TL-3 Glade Path, Hampton 3.1 NE
Beach

TL-4 Island Path, Hampton 2.4 ENE
Beach

TL-5 Harbor Rd., Hampton 2.7 E
Beach

TL-6 PSNH Barge Landing 2.7 ESE

~a

TL-7 L.ves Rd., Seabrook 2.6 SE
Beach

TL-8 Farm Lane, Seabrock 1% SSE

TL-9 Farm Lane, Seabruok 3:3 S

TL-10 Site Boundary Fence 1.0 SSW

TL-11 Site Boundary Fence 1.0 SW

TL-12 Site Boundary Fence 1.0 WSW

TL-13 Inside Site Boundary 0.8 v

TL-14 Trailer Park, Seabrook 3.3 WNW

TL-15 Brimmer's Lane, 1.4 NW

, Hampton Falls
TL-16 Brimmer's Lane, 1.3 NNW
Eampton Falls

TL-17 South Rd., N. Hampton 7.9 N

TL-18 Mill Rd., N. Hampton 7.6 NNE

TL-19 Appledore Ave., 7.9 NE
N. Hampton

TL-20 Ashworth Ave., 3.4 ENZ
Hampton Beach

TL-21 Route 1A, Seabrook 2.7 SE
Beach

TL-22 Cable Ave., 7.6 SSE
Salisbury Beach

TL-23 Ferzry Rd., Salisbury 8.1 s

TL-24 Ferry Lots Lane, 7.2 SSW
Salisbury

TL-25 Elm St., Amesbury 7.6 SW

TL-26 Route 107A, Amesbury 8.1 WsSW
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TABLE B.4-1

(continued)
RADIOLOGICAL ENVIRONMENTAL MONITORING §' ... ONS'®’
Distance From
Exposure Pathway Sample Location Unit 1 Direction From
ample e C

TL-27 Highlend St., 7:8 Vi
S. Hampton

TL-28 Route 150, Kensington 7.9 WNW

TL-29 Frying Pan Lane, 7.4 NW
Hampton Falls

TL-30 Route 101C, Hamptun 7.9 NNW

TL-31 Alumni Drive, Hampton 4.0 NNE

TL-32 Seabrook Elementary 1.9 S
School

TL-33 Dock Area, Newburyport 9.7 S

TL-34 Bow St., Exeter 2.1 NW

TL-35 Lincoln Ackerman 2.4 NNW
School

TL-36 Route 97, Georgetown 22 SSW
(Control)

TL-37 Plaistow, NH (Control) 26 WSW

TL-38 Hampstead, NH (Control) 29 W

TL-39 Fremont, NE (Control) 27 WNW

TL-40 Newmarket, NH (Control) 24 NNW

TL-41 Portsmouth, NE 21 NNE
(Control)®

TL-42 Ipswich, MA (Control)‘® 27 SSE

(s) Sample locations are shown on Figures B.é-1 to B.4-6.

(b) This sample location is not required by monitoring program defined in Part
A of ODCM; program requirements specified in Part A do not apply to samples
taken at this location.

(c) Samples will be collected pursuant to ODCM Table A.5-1. Samples are not
required from all stations listed during any sampling interval (FH = Fish;

HA = Lobsters; MU = Muscles). Table A.5-1 specifies that "one sample of three
commercially and recreationally important species® be collected in the vicinity
of the plant discharge area, with similar species being collected at a control
location. (This wording is consistent with the NRC Final Environmental
Statement for Seabrook Statiom.) Since the discharge area is off-shore, there
is a great number of fish species that could be considered commercislly or
recreationally important. Some are migratory (such as striped bass), ms:ing
them less desirable as an indicator of plant-related radiocactivity. Some
pelagic species (such as herring and mackerel) tend to school and w der
throughout a large srea, sometimes making catches of significant s « difficult
to obtain. Since the collection of all species would be difficult

impossible, and would provide unnecessary redundancy in terms of mon. .cing
important pathways to man, three fish and invertebrate species have been
specified as a minimum requirement. Samples may inclide marine fauna such as
lobsters, clams, mussels, and bottom-dwelling fish, such as flounder or hake.
Several similar species may be grouped together into one sample if sufficient
sample mass for a single species is not available after a reasonable effort has
been made (e.g., yellowtail flounder and winter flounder).
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FICURE B.4-3
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FIGURE B.4-4
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FIGURE B.4-5
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FIGURE B.4-6
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5.0 SETPOINT DETERMINATIONS

Chapter 5 contains the methocology for the calculation of efflyent
monitor setpoints to implement the requirements of the radioactive effluent
monftoring systems Technical Specifications 3.3.3.9 and 3.3.3.10 for liquids
gases, respectively.

Example setpoint calculations are provided for each of the required
effluent monitors.

8.5-1
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S.1 Liquid Effluent Instrumentation Setpoints

Technical Specification 3.3.3.9 requires that the radiocactive liquid
effluent instrumentation in Table 3.3-12 of the Technical Specifications have
alarm setpoints in order to ensure that Technical Specification 3.11.1.1 {s
not exceeded. Technical Specification 3.11.1.1 limits the activity

concentration in liguid effluents to the appropriate MPCs in 10CFR20 and a
total noble gas MPC.

5.1.1 Liquid Waste Test Tank Monitor (RM-6509)

The Tiguid waste test tank effluent monitor provides alarm and
automatic termination of release prior to exceeding the concentration limits
specified in 10CFR20, Appendix B, Table II, Column 2 to the environment. It
s also used to monitor discharges from various waste sumps to the environment.

$.1.1.1 Method to Determine the Setpoint of the Liguid Waste Test Tank
Monitor (RM-6509)

The instrument response (uCi/ml) for the limiting concentration at the

point of discharge is the setpoint, denoted R and is determined as

setpoint’
follows:
OF Z
R = f C
setpoint 1 Bfmin ] mi
(WCi/mly () () (HQ)
g v
where:
Fq
DF =5 . Dilution factor (dimensioniess)
m
Fm = Flow rate past monitor (gpm)

Fd = Flow rate out of discharge tunne! (gpm)

DFm‘n = Minimum allowable dilution factor (dimensionless)

B.5-2
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fl - 1 - (fz + f3 . f‘); where fl is the fraction of the
totzl contribution of MPC at the discharge point to be
associated with the test tank effluent pathway and, fz. f3.
and f‘ are the similar fractions for Turbine Building sump,
steam generator biowdown, and primary component cooling
pathways, respectively: (fl - fz + f3 . f4 < .

Cmi

min * : ﬁﬁft (53-3)

OF

MPCi = MPC for radionuclide "{i" from 10CFR20, Appendix B, Table II, .,
column 2 (uCi/ml). In the event that no activity is expected
to be discharged, or can be measured in the system, the
liquid monitor setpoint should be based on the most
restrictive MPC for an "unidentified" mixture given in
10CFR20, Appendix B, notes.

= Activity concentration of radionuciide "1" in mixture at the
monitor (uCi/ml)

mi

5.1.1.2 Liquid Waste Test Tank Monitor Setpoint Example

The activity concentration of each radionuclide, Cmi' in the waste
test tank 1s determined by analysis of a representative grab sample obtained
at the radwaste sample sink. This setpoint example is based on the following
data:

i Cpy  (WCH/mI) MPC, (uCl/m1)
Cs-134 2.15E-05 9E-06
Cs-137 7.48E-05 2€-05
Co-60 2.56E-05 3E-05

Z Cat * 2.15E-05 + 7.4BE-05 + 2.56E-05 = 1.22E-04
i
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mi

MPC,

=
a"\
=
L
™
)

Ci-ml
(:“'_PET)

(5-3)

_ 2.15E-05 7.48E-03 | 2.56E-0%

-06
Ci-ml
e

DFm1n

The minimum dilution factor, DF
radionuclides in this example is 7.
The circulating water discharge flow can vary from

is between 10 and 150 gpm.

3E-05 .

Ci-ml Ci-ml
(MET—T-p P (mer-p )

needed to discharge the mixture of

The release rate of the waste test tank

10,500 to 412,000 gpm of dilution water. With the dilution flow taken as
412,000 gpm and the release rate from the waste test tank taken as 150 gpm,

the DF is:
F
. d
DF -
Fa

(apm)
pm

el
~

868ER

(5-4)
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Under these conditions, and with the fraction f] of total MPC to be
associated with the test tank selected as 0.6, the setpoint of the liquid
radwaste discharge monitor is:

Rsetpoint . f 6%&;; 2; Coi (5-1)
KL OO =
- 0.6 B8 ) 226-08
() () o)

= 2.87€-02 wCi/ml or uCi/cc

In this example, the alarm of the liquid radwaste discharge monitor should be
set at 2.87E-02 uCi/cc above background.

5.1.2 Turbine Building Drains Liquid Effluent Monitor (RM-6521)

The Turbine Building drains liquid effluent monitor continuously
monitors the Turbine Building sump effluent 1ine. The only sources to the
Sump Effluent System are from the secondary steam system. Activity is
expected in the Turbine Bullding Sump Effluent System only if a significant
primary-to-secondary leak is present. If a primary-to-secondary leak is
present, the activity in the sump effluent system would be comprised of only
those radionuclides found in the secondary system, with reduced activity from
decay and dilution.

The Turbine Building drains 1iquid effluent monitor provides alarm and
automatic termination of release prior to exceeding the concentration limits
specified in 10CFR20, Appendix B, Table II, Column 2 to the environment. The
alarm setpoint for this monitor will be determined using the same method as
that of the liquid waste test tank monitor i1f the total sump activity is

B.5-5
8686R COCM Rev. 10



greater than 10 percent of MPC, as determined by the most recent grab sample
isotopic analysis. If the total activity is less than 10 percent of MPC, the
setpoints of RM-6521 are calculated as follows:

High Trip Monitor (5-21)

Setpoint (yCi/my = f2 (OF') (1.0€-07 wCi/ml)

Circulating water flow rate (gpm)
Flow rate pass-monitor (gpm)

where: DF'

1.0E-07 uCi/m) = most restrictive MPC value for an unidentified
mixture given in 10CFR20, Appendix B, Note 3b.

b

1 -« (F) « f3 + fg); where the f values
are described above.

f2

In addition, a warning alarm setpoint can be determined by multiplying the
high trip alarm point by an administratively selected fraction (as an example,

0.25).

Warning Alarm - High Trip ) €0.25) (5-22)
Monitor Setpoint Monitor Setpoint .
(uCi/ml)

§.1.3 Steam Generator Blowdown Liguid Sample Monitor (RM-6519)

The steam generator blowdown liquid sampie monitor is used to detect
abnormal activity concentrations in the steam generator blowdown flash tank
liquid discharge.

The alarm setpoint for the steam generator blowdown liguid sample
monitor, when liquid is to be discharged from the site, will be determined
using the same approach as the Turbine Building drains l1iquid effluent monitor.

For any liquid monitor, in the event that no activity is expected to be
discharged, or can be measured in the system, the liquid monitor setpoint f -~
should be based on the most restrictive MPC for an "unidentified" mixture
given in 10CFR20, Appendix B notes.
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5.1.4 PCCW Head Tank Rate-of-Change Alarm Setpoint

A rate-of-change alarm on the liquid level in the Primary Component
Cooling Water (PCCW) head tank will work in conjunction with the PCCW
radiation monitor to alert the operator in the Main Control! Room of a leak to
the Service Water System from the PCCW System. For the rate-of-change alarm,
a setpoint is selected based on detection of an activity level equivalent to
10'a uCi/ml in the discharge of the Service Water System. The activity in
the PCCW is determined in accordance with the 1iquid sampling and analysis
program described in Part A, Table A.3-1 of the ODCM and is used to determine
the setpoint.

The rate-of-change alarm setpoint is calculated from:

RCepy = 141078 - SWF - 5o (5-23)
(daly .y (gl ‘E%T’
where: »

RCSet = The setpoint for the PCCW head tank rate-of-change
alarm (in gallons per hour).

lxlo'8 = The minimum detectable activity level in the Service
Water System due to a PCCW to SWS leak (pCi/ml).

SWF = Service Water System flow rate (in gailons per hour).

PCC = Primary Component Cooling Water measured (decay

corrected) gross radiocactivity level (uCi/ml).

As an example, assume a PCCW activity concentration of lxlo'5 puCi/ml | N
with a service water flow rate of only B0 percent of the normal flow of 21,000
gpm. The rate-of-change setpoint is then:

B.5-7
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RCser = 1x1078 EEL .y 94105

RCset = 1000 gph

gen (171x107% KL,

As a result, for other PCCW activities, the RC“t which would also
relate to 4 detection of a minimum service water concentration of
1x1078 uCi/ml can be found from:

-3 ’ B o
RCeat » 1x10 g%éém. 1000 gph (5-24)

5.1.5 PCCW Radiation Monitor

The PCCW radiation monitor will alert the operator in the Main Control
Room of a leak to the PCCW System from a radicactively contaminated system.

The PCCW radiation monitor alarm is based on a trend of radiation
levels in the PCCW System. The background radiation of the PCCK is determined
by evaluating the radiation leveis over a finite time period. The alert alarm
setpoint is set at 1.5 x background, and the high alarm setpoint is set at
2 x background, per Technical Specification Table 3.3-6.

8.5-8
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5.2 Gaseous Efflyent Instrumentation Setpoints

Technical Specification 3.3.3.10 requires that the radicactive gaseous
effluent instrumentation in Table 3.3-13 of the Technical Specifications have
their alarm setpoints set to insure that Technical Specification 3.11.2.1 is
not exceeded.

§.2.1 Plant Vent Wide-Range Gas Monitors (RM-6528-1.2 and 3)

The plant vent wide-range gas monitors are shown on Figure B.6-2.

5.2.1.1 Method to Determine the Setpoint of the Plant Vent Wide Range Gas
Monitors (RM-6528-1.2 and 3)

The maximum allowable setpoint for the plant vent wide-range gas
monitor (readout response in uCi/sec) is set by limiting the off-site noble
gas dose rate to the total body or to the skin, and is denoted R

setpoint’
Rsetpoint is the lesser of:
|
Rtb = 588 BFEZ (5-5)
3
uCi/sec = (95%%&%%%5%—) (-29111§>
mrem-m
and:
1
Rekin = 3.000 oF* (5-6)
o (Mrem pCi-yr
uCi/sec <-;F-) mrom—sec)
where:
Rtb = Response of the monitor at the limiting total body dose
rate (uCi/sec)
500 mrom-pC1-m3
588 - ( r-pCi-sec )
(1E+06)  (8.5¢-07) Y
B.5-9
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500

1E+06

8.5E-07

DFBc

DFB1

skin

3,000

DFc

DF;

Limiting total body dose rate (mrem/yr)

Number of pCi per uCi (pCi/uCi)

(x/Q1Y, maximum off-site long-term average gamma atmospheric
dispersion factor for primary vent stack releases (sec/m3)

Composite total body dose factor <mrem—m3/pC1-yr)

) 0, OF8,
1
2

j

(5-7)

The release rate of noble gas “i1" in the mixture, for each
nobie gas identified in the off-gas (uC!/sec)

Total body dose factor (see Table B.1-10) (mrem—m3/pC1-yr)

Response of the monitor at the 1imiting skin dose rate
(uCi/sec)

Limiting skin dose rate (mrem/yr)
Composite skin dose factor (mrem-sec/uCi-yr)

) 0, OF,

i

2: (5-8)
Q
] i
Combined skin dose factor (see Table B.1-10)
(mrem-sec/uCl-yr)
B.5-10
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5.2.1.2 Plant Vent Wide Range Gas Monitor Setpoint Example

The following setpoint example for the rlant vent wide range gas
monftors demonstrates the use of equations 5-5 and 5-6 for determining
setpoints.

This :et?oint example is based on the following data (see Table B.1-10
for DFBi and DF’):

Q; DF8, OF ;
i (kCl, (mrem-m3 (mrem-sec
sec pCi-yr pCi-yr

Xe-138 1.03E+08 8.83E-03 1.20€-02
Kr-87 8.73E+02 5.92£-03 1.38E-02
Kr-88 2.57€402 1.47€-02 1.62€-02
Kr-85m 1.20E+02 1.17€-03 2.35€-03
Xe-135 3.70€+02 1.81E-03 3.33€-03
Xe-133 1.97€+01 2.94£-04 5.83E-04
ZE: Q; OF8,
DFB, = -1—--7——-— (5-7)

24

i

2: 6‘ DFB, = (1.03E+04)(8.83E-03) + (4.73E+02)(5.92E-03)
i

+ (2.57E+02)(1.47E-02) + (1.20E+02)¢1.17E-03)

+ (3.70E+02)(1.81E-03) + (1.97E+01)(2.94E-04)

e 9.83E+01 (WCi-mrem-m>/sec-pCi-yr)

2 g,

i

1.03E+04 + 4.73E+02 + 2.57E402
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¢ 1.20E+02 + 3.70E+402 « 1.97E+01

1.15E+08 uCi/sec

. 8.83E.0)

DFB, T804

8.526-03 (mrem-m>/pCi-yr)

|
Rtb = 588 EFEZ

]
= (588) (FEIE0D)

6.90E+04 uCi/sec

and next;

8686R

z;: 0, OF;
OF! & g

L4

i

2: 0 DF) = (1.03E+404)(1.20E-02) + (4.73E+02)(1.38E-02)

f
+ (2.57E+02)(1.62E-02) + (1.20E+02)(2.356-03)
+ (3.70E+402)(3.33E-03) + (1.97€+01)(6.83E-04)

= 1.38E+02 (uCi-mrem-sec/sec-uCl-yr)

o J.36E+02
¢ = TisE.04

*
= 1.186-02 (mrem-sec/uCi-yr)

1
skin ® 3,000 5;:

B.5-12
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|
« (3,000) (T T8E55)

= 2.54E+05 uCi/sec

The setpoint, Rsetpoint' is the lesser of Rtb and Rskin' For the
noble gas mixture in this example Rtb is less than Rskin' indicating that
the total body dose rate is more restrictive. Therefore, in this example the
plant vent wide-range gas monitors should each be set at no more than 6.90E+04
uCi/sec above background, or at some administrative fraction of the above
value.

In the event that no activity is expected to be released, or can be
measured in the system to be vented, the gaseous monitor setpoint snould be
based on Xe-i33.

B.5-13
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6.0 LIQUID AND GASEQUS EFFLUENT STREAMS, RADIATION MONITORS AND RADKWASTE
TREATMENT SYSTEMS

Figure B.6-1 shows the liquid effluent streams, radiation monitors and
the appropriate Liquid Radwaste Treatment System. Figure B.6-2 shows the
gaseous effluent streams, radiation monitors and the appropriate Gaseous
Radwaste Treatment System.

For more detailed information concerning the above, refer to the
Seabrook Station Final Safety Analysis Report, Sections 11.2 (Liquid Waste
System), 11.3 (Gaseous Waste System) and 11.5 (Process and Effluent
Radiological Monitoring and Sampling System).

The turbine gland seal condenser exhaust is an unmonitored release
path. The iodine and particulate gaseous releases will be determined by
continuously sampling the turbine gland seal condenser exhaust. The noble gas
releases will be determined by the noble gas released via the main condenser
air evacuation exhaust and ratioing them to the turbine gland seal condenser
exhaust by use of the flow rates.

- B.6-1
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Liquid Effluent Streams, Radiation Monitors, and
Radwaste Treatment System at Seabrook Station
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B.6-3
ODCM Rev. 8




7.0 BASES FOR DOSE CALCULATION METHODS

7.1 Liguid Rel lculation

This section serves: (1) to document the development and conservative
nature of Method | equations to provide background information to Method 1
users, and (2) to identify the general equations, parameters and approaches to
Method Il-type dose assessments.

Me’hnd 1 may be used to show that the Technical Specifications which
limit off-s'te total body dose from liquids (3.11.1.2 and 3.11.1.3) have been
met for releises over the appropriate periods. The quarterly and annual dose
Timits in Technical Specitication 3.11.1.2 are based on the ALARA design
objectives in 10CFRS0, Appendix I Subsection I1 A. The minimum dose values
noted in Technical Specification 3.11.1.3 are "appropriate fractions,” as
determined by the NRC, of the design objective to ensure that radwaste
equipment is used as required to keep off-site doses Al ARA.

Method | was developed such that “the actua) exposure of an
individual ... is unlikely to be substantially underestimated” (10CFRSO,
Appendix 1). The definition, below, of a single “criticzl receptor® (2
hypothetical or real individual whose behavior results in a maximum potential
dose) provides part of the conservative margin to the calculation of total
body dose in Method I. Methnd Il allows that actual individuals, associated
with identifiable exposure pathways, be taken into account for any given
release. In fact, Method I was based on a Method I! analysis for a critical
receptor assuming all principal pathways present instead of any real
individual. That analysis was called the "base case:" it was then reduced to
form Method 1. The general equations used in the base case analysis are also
used as the starting point in Method II evaluations. The base case, the
method of reduction, and the assumptions and data used are presented below.

The steps performed in the Methud I derivation follow. First, the dose
impact to the critical receptor [in tte form of dose factors DFL,,
(mrem/uCi)] for a unit activity release of each radioisotope in 1iquid
effluents was derived. The base c.se e&nalysis uses the general equations,
methods, data and assumptions in Regulatory Guide 1.109 (Equations A-3 and
A-7, Reference A). The liquid pathways contributing to an individual dose are
due to consumption of fish and invertebrates, shoreline activities, and
swimming and boating near the discharge point. A normal operating plant
discharge flow rate of 918 ft¥/sec was used with a mixing ratio of 0.10. The
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mixing ratio of 0.10 corresponds to the minimum expected prompt dilution or
near-field mixing zone created at the ccean surface directly above the
multiport diffusers. (Credit for additional dilution to the outer edge of the
prompt mixing zone which corresponds to the 1°F surface isotherm (mixing ratio
.025) can be applied in the Method Il calculation for shoreline exposures oniy
since the edge of this isotherm typically does not reach the shoreline
receptor points during the tidal cycle. The mixing ratio for equatic food
pathways in Method Il assessments shall be limited to the same value (0.10) as
applied in Method I for near-field mixing, or prompt dilution only.

The requirements for the determination of radiological impacts resulting
from releases in liquid effluents is derived from 10CFRS0, Appendix I.
Section I11.A.2 of Appendix | indicates that in making the assessment of doses
to hypothetical receptors, "The Applicant may take account of any real
phenomenon or factors actually affecting the estimate of radiation exposure,
including the characteristics of the plant, modes of discharge of radicactive
materials, physical processes tending to attenuate the quantity of radioactive
material to which an individual would be exposed, and the effects of averaging
exposures over time during which determining factors may fluctuate.® In
accessing the liquid exposure pathways that characterize Seabrook Station, the
design and physical location of the Circulating Water Discharge System needs
to be considered within the scope of Appendix I.

Seabrook utilizes an offshore submerged multiport diffuser discharger
for rapid dissipation and mixing of thermal effluents in the ocean
environment. The 22-port diffuser section of the Discharge System is located
in approximately 50 to 60 feet of water with each nozzle 7 to 10 feet above
the sea floor. MWater is discharged in a generally eastward direction away
from the shoreline through the multiport diffuser, beginning at a location
over one mile aque east of Hampton Harbor inlet. This arrangement effectively
prevents the discharge plume (at least to the 1 degree or 40 to 1 dilution
isopleth) from impacting the shoreline over the tidal cycle.

Eleven riser shafts with two diffuser nozzles each form the diffuser and
are spaced about 100 feet apart over a distance of about 1,000 feet. The
diffusers are designed to maintain a high exit velocity of about 7.5 feet per
second during power operations. Each nozzle is angled approximately
20 degrees up from the horizontal plane to prevent bottom scour. These high
velocity jets passively entrain about ten volumes of fresh ocean water into
the near field jet mixing region before the plume reaches the water surface.
This factor ¢f 10 mixing occurs in a very narrow zone of less than 300 feet
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from the diffuser by the time the thermally buoyant plume reaches the ocean
surface. This high rate of dilution occurs within about 70 seconds of
discharge from the diffuser nozzles.

The design of the multiport diffuser to achieve a 10 to 1 dilution in
the near field jet plume, and a 40 to 1 dilution in the near mixing zone
associated with the 1 degree isotherm, has been verified by physical model
tests (reference "Hydrothermal Studies of Bifurcated Diffuser Nozzles and
Thermal Backwashing - Seabrook Station," Alden Research Laboratories,

July 1977).

During shutdown periods, when the plant only requires service water
cooling flow, the high velccity fet mixing created by the normal circulating
water flow at the diffuser nozzles is reduced. However, mixing within the
discharge tunnel water volume is significantly increased (factor of about 5)
due to the long transit time (approximately 50 hours) for batch waste
discharged from the plant to travel the three miles through the 19-foot
diameter tunnels to the diffuser nozzles. Additional mixing of the thermally
buoyant effluent ‘n the near field mixing zone assures that an equivalent
overall 10 to ! 4ilution occurs by the time the plume reaches the ocean
surface.

The dose assessmert models utilized in the ODCM are taken from NRC
Regulatory Guide 1.109. The 1iquid pathway equations include a parameter (M)
to account for the mixing ratio (reciprocal of the dilution factor) of
effluents in the environment at the point of exposure. Table 1, in Regulatory
Guide 1.109, defines the point of exposure to be the location that is
articipated to be occupied during plant lifetime, or have potential land and
water usage and food pathways as could actually exist during tie term of plant
operation. For Seabrook, the potable water and land irrigation pathwars do
not exist since saltwater is used 2s the receiving water body for the
circulating water discharge. The three pathways that have been factored into
the assessment models are shoreline exposures, ingestion of invertebrates, and
fish ingestion.

With respect to shoreline exposures, both the mixing ratios of 0.1 and
0.025 are extremely conservative since the effluent plume which is discharged
over one mile offshore never reaches the beach where this type of exposure
could occur. Similarly, bottom dwelling invertebrates, either taken from mud
flats near the shoreline or from the area of diffuser, are not exposed to the
undiluted effluent plume. The shore area is beyond the reach of the surface
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plume of the discharge, and the design of the upward directed discharge
nozzles along with the thermal buoyancy of the effluent, force the plume to
quickly rise to the surface without affecting bottom organisms.

Consequentially, the only assumed exposure pathway which might be
impacted by the near field plume of the circulating water discharge is
finfish. However, the mixing ratio of 0.1 is very conservative because fish
will avoid both the high exit velocity provided by the discharge nozzles and
the high thermal temperature difference between the water discharged from the
diffuser and the ambient water temperature in the near field. In addition,
the dilution factor of 10 is achieved within 70 seconds of discharge and
confined to a very small area, thus prohibiting any significant quantity of
fish from reaching equilibrium conditions with radioactivity concentrations
created in the water environment.

The mixing ratio of 0.025, which corresponds to the 1 degree thermal
near field mixing zone, is a more realistic assessment of the dilution to
which finfich might be exposed. However, even this dilution credit is
conservative since it neglects the plant’s operational design which discharges
radioactivity by batch mode. Batch discharges are on the order of only & few
hours in duration several times per week and, thus, the maximum discharge
concentrations are not maintained in the environment long enough to allow fish
to reach equilibrium uptake concentrations as assumed in the dose assessment
modeling. Not witiistanding the above expected dilution credit afforded at the
1 degree isotherm, all Method Il aquatic food pathway dose calculations shall
conservatively assume credit for prompt diiution only with an "= 0.10. When
dose impacts from the fish and invertebrate pathways are then added to the
conservative dose impacts derived for shoreline exposures, the total
calculated dose is very unlikely to have underestimated the exposure to any
real individual.

The recommended value for dilution of 1.0 given in NUREG-0133 is 2
simplistic assumption provided so that a single model could be used with any
plant design and physical discharge arrangement. For plants that utilize a
surface canal-type discharge structure where little entrainment mixing in the
environment occurs, a dilution factor of 1.0 is a reasonable assumption.
However, in keeping with the guidance provided in Appendix I to 10CFRSO,
Seabrook has determine site-specific mixing ratios which factor in its plant
design.
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The transit time used for the aquatic food pathway was 24 hours, and for
shoreline activity 0.0 hours. Table B.7-1 outlines the human consumption and
use factors used in the analysis. The resulting, site-specific, total body
dose factors appear in Table B.1-11. Appendix A provides an example of the
development of a Method I liquid dose conversion factor for site-specific
conditions at Seabrook.

7.1.1 Dose to the Total Body

For any 1iquid release, during any period, the increment in total body
dose from radionuclide "i" is:

ADgp = k Q4 DFLyyy

(mrem} () (uCi) ("’“]
WCi (7-1)

where:

DFL;,p = Site-specific total body dose factor (mrem/uCi) for a liquid
release. It is the highest of the four age groups. See

Table B.1-11.
Q4 = Total activity (uCi) released for radionuclide *i".
K .= 918/F, (dimensionless); where F, is the average dilution flow

of the Circulating Water System at the point of discharge from
the multiport diffuser (in ft3/sec).

Method I is more conservative than Method II in the region of the
Technical Specification 1imits because the dose factors DFL;,p used in
Method [ were chosen for the base case to be the highest of the four age
groups (adult, teen, child and infant) for that radionuclide. In effect each
radionuclide is conservatively represented by its own critical age group.

7.1.2 Dose to the Critical Organ

The methods to calculate maximum organ dose parallel to the total body
dose methods (see Section 7.1.1).
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For each radionuclide, a dose factor (mrem/uCi) was determined for each
of seven organs and four age groups. The largest of these was chosen to be
the maximum organ dose factor (DFL,. ) for that radionuclide. DFL;,, also
includes the external dose contribution to the critical organ.

For any liquid release, during any period, the increment in dose from
radionuclide "i® to the maximum organ is:

ADy, = k Qf DFLpe

mrem

- (7-2)
(mrem) () (ul
(er)

where:

DFL;,, = Site-specific maximum organ dose factor (mrem/uCi) for a liquid
release. See Table B.1-11.

0 = Total activity (uCi) released for radionuclide *i".
K = 918/F4 (dimensionless); where F, is the average dilution flow

of the Circulating Water System at the point of discharge from
the multiport diffuser (in ft3/sec).
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i

TABL

7-

P

(From Reference A, Table E-5*, except as noted.

Zero where no pathway exists)

i S
AGE VEG. LEAFY MILK MEAT FISH INVERT. POTABLE SHORELINE | SWIMMING** | BOATING**
VEG. WATER

(KG/YR) | (KG/YR) | (LITER/YR) | (KG/YR) | (KG/YR) | (KG/YR) | (LITER/YR) (HR/YR) (HR/YR) (HR/YR)
Adult 0.00 0.00 0.00 0.00 21.00 5.00 0.70 334.00*** 8.00 52.00
Teen 0.00 0.00 0.00 0.00 16.00 3.80 0.00 67.00 45.00 52.00
Child 0.00 0.00 0.00 0.00 6.90 1.70 0.00 14.00 28.00 29.00
Infant 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 I

sl

- *x

L

LiFaL )

Regulatory Guide 1.109.

HERMES; "A Digital Computer Code for Estimating Regional Radiological Effects from Nuclear Power Industry,” HEDL,
Note, for Method I! analyses, these pathways need not be evaluated since they represent only a
small fraction of the total dose contribution associated with the other pathways.

December 1971.

Regional shoreline use associated with mudflats - Maine Yankee Atomic Power Station Environmental Report.
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7.2 Gaseous Release Dose Calculations
7.2.1 Jotal Body Dose Rate From Noble Gases

This section serves: (1) to document the development of the Method I
equation, (2) to provide background information to Method I users, and (3) to
identify the general equations, parameters and approaches to Method II-type
dose rate assessments.

Method I may be used to show that the Technical Specification which
limits total body dose rate from noble gases released to the atmosphere
(Technical Specification 3.11.2.1) has been met for the peak noble gas release
rate.

Method 1 was derived from general equation B-8 in Regulatory Guide 1.109
as follows:

ﬁ“ = 1E+06 [X/O]"; 0, DFB1 (7-3)

o) () o o s

where:

[X/Q]Y = Maximum off-site receptor location long-term average gamma
atmospheric dispersion factor.

O, = Release rate to the environment of noble gas "i* (uCi/sec).
DFB; = Gamma total body dose factor, mrem-m? | See Table B.1-10.
pCi-yr

(Regulatory Guide 1.109, Table B-1).
| Elevated and ground level gaseous effluent release points are addressed
| separately through the use of specific [X/Qly. For an elevated gaseous

| effluent release point and off-site receptor, Equation 7-3 take. the form:
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Deprey = (1E+06) = (8.56-07) « 3 (0, « OFE;)
i

5 )- (v ) (—’%‘-] r [:g*c ; 1{:‘?.';',’)

which reduces to:

Otpiey = 0.85 -;(0, « DFB;) (3-32)
(mrem’) (DCi-sec > (uCi ), mrem-m>
Lyr ) ucin’ (sec) pLi-yr

For a ground level gaseous effluent release point and off-site receptor,
Equation 7-3 takes the form:

Depig) = (1E+06) o (3.4E-06) « ¥ (Q « OFB;)
1
which reduces to:

Dtb(', =3.4 ‘Z(O‘ . DFBq)
i

s (DCi-sec ¥ (i), mrem-m3 (3-3b)
( yr.) Lu514ff (sec) pLi-yr

The selection of critical receptor, outlined in Section 7.3 is inherent
in the derived Method I, since the maximum expected off-site long-term average
| atmospheric dispersion factor is used. The sum of doses from both plant vent
| stack and ground level releases must be considered for determination of
Technical Specification compliance. Al! noble gases in Table B.1-10 should be
considered.

A Method Il analysis could include the use of actual concurrent
meteorology to assess the dose rates as the result of a specific release.
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7.2.2 Skin Dose Rate From Noble Gases

This section serves: (1) to document the development of the Method |
equation, (2) to provide background information to Method I users, and (3) to
identify the general equations parameters and approaches to Method II-type
dose rate assessments. The methods to calculate skin dose rate parallel the
total bedy dose rate methods in Section 7.2.1. Only the differences are
presented here.

Method 1 may be used to show that the Technical Specification which
limits skin dose rate from noble gases released to the atmosphere (Technical
Specification 3.11.2.1) has been met for the peak noble gas release rate.

The annual skin dose limit is 3,000 mrem (from N8S Handbook €9,
Reference D, pages 5 and 6, is 30 rem/10). The factor of 10 reduction is to
account for nonoccupational dose limits.

It is the skin dose commitment to the critical, or most limiting,
off-site receptor assuming long-term site average meteorology and that the

release rate reading remains constant over the entire year.

Method I was derived from the general equation B-9 in Regulatory
Guide 1.109 as follows:

DS = 1.11 DJ,, + 3.17€+04 2‘: 0, [X/Q] DFS, (7-4)

mrem)_ (mrem )(mrad )(pCi-yr) Ci |sec || mrem-m3
)" (o | ke )3+ 1 | o

where:

1.11 = Average ratio of tissue to air absorption coefficients (will
convert mrad in air to mrem in tissue).

DFS; = Beta skin dose factor for a semi-infinite cloud of

radionuclide "i" which includes the attenuation by the outer
"dead"” layer of the skin.
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D), = 3.17E+04 }r'; Q; [X/Q) OF,Y (7-5)

(mrad)_ (pCi-yr (Li, (sec, mrad-m?
(e Ti-sec Yt w3 eCieyr

OF] = Gamma air dose factor for a uniform semi-infinite cloud of

radionuclide *i".

Now it is assumed for the definition of (X/QY) from Reference 8 that:

D}inite = OFir (X/Q1/[X/0] (7-6)
(mrad),_ (mrad)|sec || m®
{ yr \ yr m° |lsec
and
Q; = 31.54 Q, (7-7)
Ci ). (Ci-sec )(uCi
yr ) (wCi=yr ){sec
50:

v (7-8)
Din = 1.11 1E406 [X/Q1'Y O, o oF,
1

) ) o e )

+1E+06 X/0 ¥ Q; DFS;
1

) o
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Substituting atmospheric dispersion factors for an elevated gaseous
effluent release point, Equation 7-8 takes the following form:

|

I

I

| Oskinger = [1.11 o 1E+06 » 8.5E-07 « ° (Q; « OF{)] + [1E+06 » 8.2E-07 « ¥ (Q, » DFS;)]
i 1

which yields:

Bsiincer = [0.94 T (0; « OFN] + (0.82 5 (0 « DFS,}] S
i ]

mrem) {pCi-sec-mrem uei | mrem-m’],{ pCi-sec (um , mrem-m?
ye ( uCi-m*-mrad sec pCi-yr uCi-m? sec  “pCi—yr

| defining:

| DF,(q) = 0.94 DF] + 0.82 DFS, (7-102)
Then the off-site skin dose rate equation for an elevated gaseous
effluent release point is:

. (3-43)
Bskince) '? Qs * DF; ()

o) L )

For an off-site receptor and a ground level gaseous effluent release
point, Equation 7-8 becomas:

Bekincg) = [1.111E406%3.4E-06+F (Q;+DF])]  [1E+06+1.0E 054 (0, 4DFS;)]
1

| which yields:

| oskin(g) =(3.8Y (0 » DF‘Y)] +[10Y (Q; ¢ DFS;)] (7-9%)
i i

=Y 0y (3.8 OF] + 10 DFS;]
1
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defining:

DF () = 3.8 DF] + 10 DFS, (7-10b)

Then the off-site skin dose rate equation for ground level guseous
effluent release points is:

Oskincg) 'g: Q » DF;(q) (3-4b)

The selection of critical receptor, outlined in Section 7.3, is inherent
in the derived Method I, as it is based on the determined maximum expected
off-site atmospheric dispersion factors. A1l noble gases in Table B.1-10 must
be considered.

7.2.3 (Critical Organ Qg;g Rate From [odines, Tritium and Particul ates With
Half-lives Greater Than Eight Days

This section serves: (1) to document the development of the Method I
equation, (2) to provide background information to Method I users, and (3) to
identify the general equation’s parameters and approached to Method 11 type
dose rate assessments. The methods to calculate skin dose rate parallel the
total body dose rate methods in Section 7.2.1.

Method 1 may be used to show that the Technical Specification which
limits organ dose rate from fodines, tritium and radionuclides in particulate
form with half 1ives greater than 8 days released to the atmosphere (Technical
Specification 3.11.2.1) has been met for the peak above-mentioned release
rates. The annual organ dose 1imit is 1500 mrem (from NBS Handbook 69.
Reference D, pages 5 and 6). It is evaluated by Tooking at the critical organ
dose commitment to the most 1imiting off-site receptor assuming long-term site
average meteorology.

The equation for 0., is derived from a form of Equation 3-8 in

Section 3.9 by applying the conversion factor, 3.154E+07 (sec/yr) and
converting @ to @ in uCi/sec:
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Dco = 3.15E+07 o ¥ (0 « DFG;,) (7-12)
i
(mrem)_ (sec ): (ua ). (mrem)
yr yr sec T

Equation 7-12 is rewritten in the form:

Oco -; (Qy * DFG,.,) (7-12a)
e ),y uCi ), (mrem-sec
7 CIRvEa
where:
DFGyo = 3.154E407 o DFG;, (7-13)

e )- (657 )

The dose conversion factor, DFG,.,., has been developed for both elevated
gaseous effluent release points and ground level gaseous effluent release
points (DFGy.o(e) and DFGy o¢q)). respectively. These dose factors are used to
determine accumulated doses over extended periods and have been calculated
with the Shielding Factor (SF) for ground plane exposure set equal to 0.7, as
referenced in Regulatory Guide 1.109. In the case of the dose rate conversion
factors (DFGi . (,) 3nd DFG'y o(,)). the dose conversion factors from which they
were derived were calculated with the Shielding Factor (SF) for ground plane
exposure set equal to 1.0.

For an off-site receptor and elevated effluent release point, the
critical organ dose rate equation is:

oco(o) .¥ (Qy » DFG'1¢°(.)) (3-52)

(m;:n)_ > (%(e:_::_ . mrem:;:c)

/’

For an off-site receptor and ground level effluent release poir., the
critical organ dose rate equation is:
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oco(') " ; (Q‘ * DFG’1C°(9)) (3'5b)

57 (- )

yr sec pCi=yr

The selection of critical receptor, outlined in Section 7.3 is inherent
in Method I, as are the expected atmospheric dispersion factors.

In accordance with the Basis Statement 3/4.11.2.1 in NUREG-0472, and the
base's section for the organ dose rate 1imit given for Technical Specification
3.11.2.1, a Method Il dose rate calculation, for compliance purposes, can be
based on restricting the inhalation pathway to 2 child's thyroid to less than
or equal to 1,500 mrem/yr. Concurrent meteorology with time of release may
also be used to assess compliance for a Method Il calculation.

7.2.4 Gamma Dose to Air From Noble Gases

This section serves: (1) to document the development and conservative
nature of Method | equations to provide background information to Method I
users, and (2) to identify the general equations, parameters and approaches to
Method 11-type dose assessments.

Method I may be used to show that the Technical Specification 3.11.2.2
which 1imits off-site gamma air dose from gaseous effluents has been met for
releases over appropriate periods. This Technical Specification is based on
the objective in 10CFRS0, Appendix I, Subsection 8.1, which 1imits the
estimated gamma air dose in off-site unrestricted areas.

NUREG/CR-2919 presents a methodology for determining atmospheric
dispersion factors (CHI/Q values) for intermittent releases at user specified
receptor locations (intermittent releases being defined as releases with
durations between 1 and 8,760 hours). The CHI/Q values for intermittent
releases are determined by linearly interpolating (on a log-log basis) between
an hourly 15-percentile CHI/Q value and an annual average CHI/Q value as a
function of release duration. This methodology has been adopted to produce a
cet of time-dependent atmospheric dispersion factors for Method I
calculations.

For any noble gas release, in any period, the increment in dose is taken
from Equations B-4 and B-5 of Regulatory Guide 1.109 with the added assumption
that D}, .iee = OY [X/Q1V/[X/0Q):
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where:

AD]i, = 3.17E+4 [x/oJ'; Q; OF]

/ . (7-14)

i=yr )|sec .y |mrad-m

(mrad) = pli-y | (Ci)

(U-sec)\m! ] pCi-yr

3.17€+04 = Number of pCi per Ci divided by the number of seconds per
year,

[x/qQ1Y = Annual average gamma atmospheric dispersion factor for the
receptor location of interest.

Q; = Number of curies of noble gas "i" released.

DFY = Gamma air dose factor for a uniform semi-infinite cloud of

radionuciide "i".

| Incorporating a unitless release duration adjustment term t* (where *"a*
| is a constant and "t* is the total release duration in hours), and the
conversion factor for Ci to uCi (to accommodate the use of a release rate Q in

uCi),

and substituting the l-hour gamma atmospheric dispersion factor in place

of the annual average gamma atmospheric dispersion factor in Equation 7-14

leads

RI2\87

to:

03y, = 3.17E-02 o [X/Q)],, ot o 3 (0, . or{) (3-6)
i

- [PCi-yr ), |sec |, , mrag-m?
(mrad) (m] [?'] Z[uﬁ Tﬂ:y_r]

For an elevated release, the equation used for an off-site receptor is:

0,iT(ey = 3.17€-02 » [1.06-05]) » £ 0-275 .; (o, . nr'{)
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wrich leads to:

-0.27% Y
0Jir(e) = 3.26-07 o t . ‘Z (Q\ o DF1)

(m ) =

: 3
pCi=-yr " i . mrad-m
uCi-me 22 pLi=yr

For a ground-level release, the equation used for an off-site receptor is:

Y - o 1 ot 0.293 . Y
Dyir(g) = 3-176-02 « [4.9E-05] o ¢t .);(g,.opi]

which leads to:

DJircgy = 1.6E-06 ¢ £0-293 4 51: (o, . or,’)

\

(pCi-yr . mrad-m®
(mrad) = oY [uCi o
{utiani pCi-yr )

The major difference between Method ! and Method Il is that Method 1!
would use actual or concurrent meteorology with a specific noble gas release
spectrum to determine [X/0]" rather than use the site's long-term average
meteorological dispersion values.

7.2.5 Beta Dose to Air From Noble Gases

This section serves: (1) to document the development and conservative
nature of Method I equations to provide background information to Method I
users, and (2) to identify the general equations, parameters and approaches to
Method Il-type dose assessments.

Method I may be used to show that Technical Specification 3.11.2.2,
which limits off-site beta air dose from gaseous effluents, has been met for
releases over appropriate periods. This Technical Specification is based on
the objective in 10CFR50, Appendix I, Subsection B.1, which 1imits the
estimated beta air dose in off-site unrestricted area locations.

For any noble gas release, in any period, the increment in dose is taken
from Equations B-4 and B-5 of Regulatory Guide 1.109:




ank,, = 3.17e-02 x/0 ; 0 DFP

(7-15)
3
= (;TC?-sec ‘a3 » pLi-yr
where:

0Ff% = Beta air dose factors for a uniform semi-infinite cloud of
radionuclide *i".

Incorporating the term t™* into Equation 7-15 leads to:

0f,, = 3. 17£-oz-x/oot*-}:(o, « oFf) i3S

3

mrad) = [_PCi-yr sec Ci o Mrad-m

(mra EECT:?EE . ria « ()Y N T

Where X/Q = average 1-hour undepleted atmospheric dispersion factor.

For an elevated release, the equation used for an off-site receptor is:

D.’i,(., = 3.176-02 » 1.36-05 o t 03 & ; (Oi . Drf)
3

(mrad) = [E"cc.,‘_;s’e'_) [“C].< ) o ¥ E;u o Brad-m ]

which leads to:

0fir(ey = 4.16-07 0 £ 93 4 ‘E (o, = oFf) (3-78)

- | PCi=yr { o Mrad-m
(mrad) [m]o( )« ¥ EAC W]

For a ground-level release, the equation used for an off-site receptor
is:
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0f r(g) = 3.176-02 » 1.9E-04 « £ 0319, 21: (o, . orf}

o [ PCi=yr sec mrad-m°
(mrad) (M).[?].( )« ¥ EtCi ._pmr_]

which leads to:

Ofirce) = 60606 « £ 031 o 37 (o, « oFf) (3-70)

o | pCi-yr mrad-m>
(mrad) [m].( )« ¥ EnCi . W]

7.2.6 Dose to Critical Organ From lodines, Tritium and Particulates With
Half-Lives Greater Than Eight Days

This section serves: (1) to document the development and conservative
nature of Method [ equations to provide background information to Method I
users, and (2) to identify the general equations, parameters and approaches to
Method [1-type dose assessments.

Method I may be used to show that the Technical Specifications which
limit off-site organ dose from gases (3.11.2.3 and 3.11.4) have been met for
releases over the appropriate periods. Technical Specification 3.11.2.3 is
based on the ALARA objectives in 10CFR50, Appendix I, Subsection II C.
Technical Specification 3.11.4 is based on Environmental Standards for Uranium
Fuel Cycle in 40CFR190, which applies to direct radiation as well as liquid
and gaseous effluents. These methods apply only to iodine, tritium, and
particulates in gaseous effluent contribution.

Method I was developed such that “"the actual exposure of an
individual ... is unlikely to be substantially underestimated® (10CFRSO,
Appendix I). The use below of a single "critical receptour” provides part of
the conservative margin to the calculation of critical organ dose in Method I.
Method II allows that actual individuais, associated with identifiable
exposure pathways, be taken into account for any given release. In fact,
Method | was based on a Method 1] analysis of a critical receptor assuming all
pathways present. That analysis was called the "base case”; it was then
reduced to form Method I. The base case, the method of reduction, and the
assumptions and data used are presented below.
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The steps performed in the Method | derivation follow. First, the dose
impact to the critical receptor [in the form of dose factors DFG,,

(mrem/uCi)] for a unit activity release of each iodine, tritium, and
particulate radionuclide with half lives greater than eight days to gaseous
effluents was derived. Six exposure pathways (ground plane, inhalation,
stored vegetables, leafy vegetables, milk, and meat ingestion) were assumed to
exist at the site boundary (not over water or marsh areas) which exhibited the
highest long-term X/Q. Doses were then calculated to six organs (bone, liver,
kidney, lung, GI-LLI, and thyroid), as well as for the whole body and skin for
four age groups (adult, teenager, child, and infant) due to the seven combined
exposure pathways. For each radionuclide, the highest dose per unit activity
release for any organ (or whole body) and age group was then selected to
become the Method I site-specific dose factors. The base case, or Method I
analysis, uses the general equations methods, data, and assumptions in
Regulatory Guide 1.109 (Equation C-2 for doses resulting from direct exposure
to contaminated ground plane: Equation C-4 for doses associated with
inhalation of all radionuclides to different organs of individuals of
different age groups: and Equation C-13 for doses to organs of individuals in
different age groups resulting from ingestion of radionuclides in produce,
milk, meat, and leafy vegetables in Reference A). Tables B.7-2 and B.7-3
outline human consumption and environmental parameters used in the analysis.
It is conservatively assumed that the critical receptor lives at the "maximum
off-site atmospheric dispersion factor location® as defined in Section 7.3.

The resulting site-specific dose factors are for the maximum organ which
combine the 1imiting age group with the highest dose factor for any organ with
each nuclide. These critical organ, critical age dose factors are given in
Table B.1-12. Appendix A provides an example of the development of Method I
gaseous dose conversion factor for site-specific conditions at Seabrook.

For any iodine, tritium, and particulate gas release, during any period,
the increment in dose from radionuclide "i" is:

AD,., = Q,DFG, , (7-16)

where DFG,., is the critical dose factor for radionuclide °*i® and Q; is the
activity of radionuclide *i® released in microcuries.

Applying this information, it follows that the general form for the
critical organ dose equation is:
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an

Dco = (X/Q)?.::/(X/O)“p‘ o S 21: (Qy ¢ DFGye,)

- | 5€C sec |, " { o Mrem
mrem [?}[",’,‘T] () Z[uC W)

Substituting specific values associated with the maximum off-site
receptor location and elevated release condition yields:

Dcoray = (1.126-05)/(7.556-07) o ¢ ~0-29 E‘ (Qy » DFGycore))

which reduces to:

Deocer = 14.8 » t 027 o T (0, ¢ DFG;c(q) (3-8a)

For the maximum off-site receptor location and ground-level release
conditions, the equation is:

Deorg) = (1.71E-04)/(9.64E-06) o t~0-316 2‘: (Qy o DFGyco(q))

which reduces to:

Deotg) ™ 17.7 o £ 0316, Z‘ (Q; » OFGjco(q))

7.2.7 Special Receptor Gaseous Release Cose Calculations

Technical Specification 6.8.1.4 requires that the doses to individuals
involved in recreational activities within the site boundary are to be
determined and reported in the annual Semiannual Effluent Report.

The gaseous dose calculations for the special receptors paraliel the
bases of the gaseous dose rates and doses in Sections 7.2.1 through 7.2.5.

Only the differences are presented here. The special receptor X(s are given
in Table B.7-5.

7.2.7.1 Total Body Dose Rate From Noble Gases

Method | was derived from Regulatory Guide 1.109 as follows:
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Oy = 16406 (X701 Y O OFB, (7-3)
]

General Equation (7-3) is then multiplied by an Occupancy Factor (OF) to
account for the time an individual will be at the on-site receptor locations
during the year. There are two special receptor locations on-sfite. The
*Rocks® is a boat landing area which provides access to Browns River and
Hampton Harbor. The Seabrook FSAR, Chapter 2.1, indicates 1ittle boating
activity in either Browns River or nearby Hunts Island Creek has been observed
upon which to determine maximum or conservative usage factors for this on-site
shoreline location. As a result, & default value for shoreline activity as
provided in Regulatory Guide 1.109, Table E-5, for maximum individuals was
utilized for determining the "Rocks® occupancy factor. The 67 hours/year
corresponds to the usage factor for a teenager involved in shoreline
recreatfon. This is the highest usage factor of all four age groups listed in
Regulatory Guide 1.109, and has been used in the ODCM to reflect the maximum
usage level irrespective of age.

Regulatory Guide 1.109 does not provide a maximum individual usage
factor for activities similar to those which would be associated with ine
Seabrook Education Center. Therefore, the usage factor used in the 0DCM for
the Education Center reflects the observed usage patterns of visitors to the
facility. Individuals in the public who walk in to look at the exhibits on
display and pick up available information stay approximately 1.5 hours each.
Tour groups who schedule visits to the facility stay approximately 2.5 hours.
For conservatism, it was assumed that an individual in 2 tour group would
return five times in a year, and stay 2.5 hours on each visit, These
assumptions, when multiplied together, provide the occupancy factor of
12.5 hours/year used in the 0DCM for public activities associated with the
Education Center.

For the Education Center, and the "Rocks", the occupancy factors (OFs)

12.5 hrs/yf'’
8760 hrs/yr

Education Center

= 0.0014

67 hrs/yr D
B760 hrs/yr

The "Rocks*® = 0.0076

13
(i)

Taken from Seabrook Station Technical Specifications (Figure 5.1-1)
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substituting in the annual average gamma X/Qs:

[X/0)7 = 1.1€-06 sec/m’ (Education Center) for primary vent stack
releases.

- §.36-06 secm® (Education Center) for ground level releases.
- §.06-06 sec/m® (The "Rocks®) for primary vent stack releases.
| - 2.6E-05 sec/m® (The "Rocks®) for ground level releases.

| and multinlying by:
OF = 0.0014 (Education Center)

= 0.0076 (The “"Rocks®)

Ocprcey = 0.0015 « 3 (Qy « DFBy) (mrem/yr)
i
Oepecg) = 0.0074 « 3 (Qy « DFBy) (mrem/yr)

{
Ocpnee) = 0.038 « 3 (Qy « DFB) (mrem/yr)
]

ocba(g) =0.2 9 z: (0, o DFBy) (mrem/yr)
1

Ocpecers Denecg)+ Devrcerr 2nd Dpppeg) = total body dose rates to an
individual at the Education Center
and the "Rocks® (recreational
site), respectively, due to noble
gases in an elevated (e) ard ground
level (g) release,

0, and DFB, are as defined previously.

2 Skin Dose Rate From Noble Gases

Method | was derived from Equation (7-8):
Dupin = 1.11 1E406 [(X/Q1Y Y O OF] «
1

1£+406 x/Q0 ¥ 0, OFS,
'




substituting in the annual averige gamma X/Qs:

(X/Q)" = 1.1€-06 sec/m® (Education Center) for primary vent stack
releases.

= §5.36-06 sec/m® (Education Center) for ground leve! release
points.

- 5.06-06 sec/m® (The *Rocks®) for primary vent stack releases.
- 2.6E-05 sec/m’ (The "Rocks®) for ground level release points.
and the annual average undepleted X/Qs:

X/Q 1.6E-06 sec/m® (Education Center) for primary vent stack releases.
2.3E-05 sec/m® (Cducation Center) for ground Tevel release points.
1.7€-05 sec/m® (The *Rocks®) for primary vent stack relezses.
1.6E-04 sec/m® (The "Rocks®) for ground level release points.

and muitiplying by:
OF = 0.0014 (Education Center)

= 0.0076 (The *Rocks")

Oskintier ®0.0024 3 0, [1.22 OF) + 1.60 DFS;] for an elevated release point.
1

Oskingrgy = 0.0014 §° 0, (5.88 OF) « 23 OFS;] for a grounc leve) release point.
1

Oskinnie) ® 0.0076 2: 0, [5.55 DFI 17.0 DFS;]) for an elevated release point,

1
tnmﬁ’g; = 0.0076 Z 0, [28.9 DF\Y 160 DFS,] for & ground level release point,
1

and the equations can be written:
Oskintce) = 0.0014 « T (0 o OF ¢, ) (3-4¢)
)
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omnug) = 0.0014 °Z (Qf o DF1U9))

\

Cokinkie) = 0.0076 o %: (Q¢ o DFp(q))

bsl|nl(o) «0.0076 » 2: (Qg o Orlatq)’
{

bshnﬂc)' 0sk\n[(q)' banau)- and On‘nnw: = the skin dose ra‘e (mrem/yr1
to an individual at the
Educatfon Center and the
"Rocks“, respectively, due
to noble gases in an
elevated (e) and ground
Tevel (g) release,

0, = defined previously, and

E‘;u,,. DF;UQ). DF;”,)and DF;N,, = the combined skin dose factors for
radionuclide "i* for the Education
Center and the "Rocks*®,
respectively, for elevated (e) and
ground Tevel (g) release points
(see Table B.1-13).

7.3 Lritical Organ Dose Rate From lodines, Tritium and Particulates With
Half-Lives Greater Than Eight Days

The equations for Oco dre derived in the same manner as in Section
. EXcept that the occupancy factors are also included. Therefore:

Ocote) = 0.0014 o F (O o DFG,op(,y) fOr an e} vated release.
1

f

Ucotrg) = 0.0014 « ¥ (0, « OFG
)

icof(g)) fOr @ ground leve) release.

Oconce) =0.0076 « 5 (0, o OFG once)) fOr an elevated release. (3-
1
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’ Ocontg) = 0.0076 « ¥ (0, » DFG;(OR(O,) for a ground level release. (3-51)

where:

Ocotter+ Dcotig): Dconce. and Oconcg)y = the critical organ dose rates
(mrem/yr) to an individual 3t the
Education Center and the *Rocks*,
respectively, due to fodine,
tritium, and particulates in
elevated (e) and ground level (g)
releases,

0y = as defined previously, and

Drs;coUei' DFG;COUQ)‘ DrG;coHc)' and DFG;coﬂ(cr = the critical organ dose rate
factors for radionuclide *{*
for the Education Center and
the "Rocks®, respectively, for
elevated (e) and ground level
(g) release points (see
Tables B.1-14 and B.1-15).

7.2.7.4 Gamma Dose to Air From Noble Gases

Method | was derived from Equation (3-6):
| o), = 3.176-02 « (X005 o 7 « B (Q; « DF]) (3-6)
]

where all terms of the equation ére as defined previously.

Incorporating the specific OF and the atmospheric dispersion factor, the gamma
air dose equation for the fducation Center for elevated releases:

l. Ofivzey = 3.176-02 « 1.16-05 ¢t "©-252 , ¢ 0014 ¢ ¥ (0; s OF])

1
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' 0 irece) = 4.9E<10 o g, ¥ (0 ¢ OF]) (3-6¢)
i

\
pCi-yr ~ . mrad-m?
(mrad) = | [o () o T uCi o
{p[1'14) P Dtl-yr J

For ground-level rel=s2sec  the gamma air dose equatfon for the Education
Center becomes:

| 0 irckrg) = 317602 « 1.0€-04 t 0321 40,0014 « T (0, « OF])
1

which reduces to:

0)icg) = 4. 4E-09 o £ 70320, 2; (0, o OF]) (3-6d)

- Ci-yr . mrad-m®
(mrad) = flu.__T ¢ ( ) o uCi »
[uCi-m ] L‘ pLi-yr ]

Incorporating the specific OF and atmospheric dispersion factors for the
"Rocks® yields the gamma air dose equation for elevated releases:

| 03 nce) = 3.176-02 « 2.1E-05 » 015 40,0076 « ¥ (0, « OF])

1

which reduces to:

O)irncer = §-1E-08 o £ 0155 o X2 (g, 4 0f]) (3-6e)

\

' ( 3
(mrad) = pc"’ﬁ,]. () ez juct o arag-e ’
u(1~m3/ !

pCi-yr )

For ground-level releases, the gamma air dose equation for the "Rocks®
becomes:

OJirhig) = 3.176-02 « 1.76-04 £ "9-2%% 4 0.0076 « 5 (0, « OF))

which reduces to

naw B.7

~
~J
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Datency = 41608 o £70-20¢ L (@ «F))

) « L tuCl . mrad-m’
PCi-yr 1=yr

7.2.7.5 Beta Dose to Air From Nohle Gases

Method | was derived as described in Section 7.2.5. The general form of
the dose equation is:

DR, = 3.17E-02 « X/0,5%"4 t "¢ L ¥ (0, « OF?)

where all terms in the equation are as defined in Section 7:2.8.

Incorporating the specific OF and atmospheric dispersion factor for

elevated releases into Equation 3-7 yields the following beta dose equation
for the Education Center:

Oirgcer = 3-176-02 ¢ 4.06-05 o £ 0% 4 0.0014 « 3 (0, » DFP)
\

which reduces to:

Dfirecer = 1.BE-09 o £ 7035 o 3 (0, o OFF)
1

\

- i\ 3
pCi=yr : mrad-m
(mrad) = e( ) eX uCi
Ci : @ ' pLi-yr ]

\uCi-m* )
For ground-level releases, the beta air dose equation for the Education Center
becomes:

Odirtig) = 3.17€-02 o 5.5€-04 « £ 0347 4 0 0014 « ¥ (0 o 0F
1

which reduces
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D:nt(.)' 2.4E-08 « t 037, %: (Qq » DF?) (3-7d)

pCi=yr . mrad-m’
(mrad) = —_— e( ) oL uCi o
[uCiAm ] [ pCi-yr }

Incorporating the specific OF and atmospheric dispersion factors for the
*Rocks" yields the beta air dose equation for elevated releases:

| 0%, rncer = 3.176-02 ¢ 1.6E-08 » 0249 40,0076 « ¥ (0, « OFF)
1

which reduces to:

| Dgirl(c)-:s'gt-oa 2 e 'Z (Qy oDF") (3-7e)
1

‘o 3
(mrad) -(DC‘ ").( ) o X (uu o Brica }

ku(.i-m \ pCi-yr

For ground-level releases, the beta air dose equation for the "Rocks® becomes:

| Dfiracg) = 3.176-02 o 1.96-03 « £ 0267 40,0076 « ¥ (0, » OF)
)

whicn reduczs to:

i Dhrﬂ(o)- 4.6E-07 o 70267 Y (e DF?) (3-76)
i

pCi=yr mrad-m3
(mrag) = o( ) oX WCi o
{pCl-mSJ F pCi=yr ]

7.2.7.6 Critical Organ Dose From lodines, Tritium and Particulates With
Half-Lives Greater Than E'aqnt Days

Method | was derived as described in Section 7.2.3 The Critical Organ

Dose equations for receptors at the Education Center and the “"Rocks® were

derived frem Equation 3-8, The following general equation incorporates (i) a
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ratio of the average l-hour depleted atmospheric dispersion factor to the
average annudl depleted atmospheric dispersion factor, (i1) the unitless t**
term, and (iii) the OF:

Do = (X/Q) TSR/ (X/Q)SR®" ¢ £°% 4 OF « 5 (0 o OFGyeq)
1

( ' ]
. sec sec : mrem
ir ] - ( ) ( ) * .
(mrem l—T}[—n-\TJ. . L uCi _m..}

/

Applying the Education (enter-specific factors for elevated release conditions
pioduces the equation:

Deotre) = (3.72E-05)/(1.56E-06) « t"93% 40,0014 « ¥ (0, * DFGg(q))
'
which reduces to:
Deoc ) = 3.3E-02 « £ 0349 o T~ (0, o UFGg(q)) (3-8c)
i

(mrem) = ( ) e ( ) oX [uCi »

For a ground-level release, the equation for a raceptor at the Education
Center is:

Ocotrg) = (5.21E-04)/(2.23E-05) « 2347 4 0.0014 » Y (Q; e DFGycorg)) ‘.
]

which reduces to:

Deotrg) = 3.3E-02 o t O3 o T (0, o DFGyeq(q)) (3-8d)
|
{mrem) = ( e | s I uC\ mrem 1
man)

The specific Critical Organ Dose equation for a receptor at the "Rocks® under

elevated release conditions is:

»
s
~

L
Lo
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Deonce) ™ (1.54E-04)/(1.61E-05) « 0248 40,0076 « T (Q; * DFGico(e))
1

which reduces to:

Dcone) = 7-3E-02 o 70248 o 5 (0 # DFGyq(e)) (3-8e)
1

(mrem) = ( ) s ( ) eX CiO%]

For & ground-level release, the equation for a receptor at the "Rocks® is:

Deon(g) = (1.B0E=03)/(1.59E-04) « ¢ "0-267 40,0076 -;‘ (Q4 * DFGycorq))

which reduces to:

Deoncg) = B.6E-02 « t 0267 & T (Q; # DFGyo(q)) (3-8f)
i

ie mrem

(mrem) = ( ) e( )X 'EIT']

The special receptor equations can be applied under the following
cond1t1ons_(otheruise. justify Method | or consider Method I1):

1. Normal operations (nonemergency event).

2. Applicable radionuclide releases via the station vents to the
atmosphere.

If Method 1 cannot be applied, or if the Method I dose exceeds this
limit, or if a more refined calculation is required, then Method Il may be
applied.
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ir ntal Par

TABLE B.7-2

r

luen

{(Derived from Reference A)

br

K

-----T---------u----------.-=..lf,
Vegetables Cow Milk Goat Milk Meat
Variable Stored Leafy | Pasture | Stored | Pasture | Stored | Pasture | Stored
YV | Agricultural Productivity (Kgle) Zs i 0.70 - 0.70 8 0.70 -
P Soil Surface Density (KG/M?) 240. 240. 240. 240. 240, 240. 240. 240.
T Transport Time to User (HRS) 48. 48. 48. 48. 480. 480.
T8 | Soil Exposure Time ‘! (HRS) 131400. | 131400. | 131400. | 131400. | 131400. | 131400. | 131400. | 131400 I
|
TF | Crop Exposure Time to P':me (HRS) 1440, 1440, 720. 1,440, 720. 1,440, 720. [1.440. I
T | Holdup After Warvest (WRS) | 1440. 2. 0. | 2160. 0. | 2160. 0. |2160. |
QF Animals Daily Feed (KG/DAY) 50. 50. 6. 6. 50. 50. I
. | Fraction of Year on Pasture'?’ 0.50 0.50 0.50 |
FS | Fraction Pasture when on s 1. 1.
pasture'®
FG | Fraction of Stored Veg. Grown in 0.76
Garden
FL Fraction of Leafy Veg. Grown in 1.0 I
Garden
FI | Fraction Elemental lodine = 0.5
W | Absolute Humidity = 5.60'Y (gm/m*) J
* Regulatory Guide 1.109, Rev. 1
B.7-32. 0DCM Rev. 14
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TABLE B.7-2

{Continued)

For Method 11 dose/dose rate analyses of identified radioactivity releases of less than cne year, the
soil exposure time for that release may be set at 8760 hours (1 year) for all pathways.
For Method 11 dose/dose rate analyses performed for releases occurring during the first or fourth

calendar quarters, the fraction of time animals are assumed to be on pasture is zero (nongrowing

season).

at 1.0.
reported as part of the land use census.

For the second and third calendar quarters, the fraction of time on pasture (FP) will be set
FP may also be adjusted for specific farm lorations if this information is so identified and

For Method Il analyses, the fraction of pasture feed while on pasture may be set to less than 1.0 for
specific farm locations if this information is so identified and reported as part of the land use

census.

For all Method Il analyses., an absolute humidity value equal to 5.6 (gm/mj) shall be used to reflect
conditions in the Northeast (Reference: Health Physics Journal, Vol. 39 (August), 1980; Page 318-320,

Pergammon Press).




TABLE B.7-3

Usage Factors for Various Gaseous Pathways at Sesbrook Station
{(from Reference A, Table E-5)

Maximum Receptor:

Age Leafy
Group Yegetables  Vegetables Meat Inhalation

(kg/yr) (kg/yr) (kg/yr) (m*/yr)
Adult §20.00 64.00 110.00 8000.00
Teen 630.00 42.00 65.00 8000.00
Child 520.00 26.00 41.00 3700.00
Infant 0.00 0.00 0.00 1400.00

The "Rocks® and Education Center:

Age Leafy
Group Vegetables Vegetables i Megt

Inhalation
(kg/yr) (kg/yr) (1 (kg/yr) (m*/yr)
Adult 0.00 0.00 ).00 8000.00 8000.00
Teen 0.00 0.00 8000.00 8000.00
Child 0.00 0.00 3700.00 3700.00

Infant 0.00 0.00 1400.00 1400.00

" Regulatory Guide 1.109
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7.3 R Poin nd Aver Atmospheri i rsion F rs for

Important Exposure Pathways

The gaseous effluent dose equations (Method 1) have been simplified by
assuming an individual whose Lehavior and living habits inevitably lead to &
higher dose than anyone else. The following exposure pathways to gaseous
effluents listed in Regulatory Guide 1.109 (Reference A) have been considered:

1. Direct exposure to contaminated air:
2. Direct exposure to contaminated ground;
. Inhalation of air;

4, Ingestion of vegetables;
8. Ingestion of goat's milk; and
6. Ingestion of meat.

Section 7.3.1 details the selection of important off-site and on-site
Tocations and receptors. Section 7.3.2 describes the atmospheric model used
to convert meteorological data into atmospheric dispersion factors.

Section 7.3.3 presents the maximum atmospheric dispersion factors calculated
at each of the off-site receptor locations.

7.3.1 Receptor Locations

The most Timiting site boundary location in which individuals are, or
likely to be located as a place of residence was assumed to be the receptor
for all the gaseous pathways considered. This provides a conservative
estimate of the dose to an individual from existing and potential gaseous
pathways for the Method I analysis.

This point is the west sector, 974 meters from the center of the reactor
units for undepleted, depleted, and gamma X/0Q calculations, and the northwest
section, 914 meters for calculations with D/Q the dispersion parameter,

The site boundary in the NNE through SE sectors is located over tidal

marsh (e.g., over water), and consequently are not used as locations for
determining maximum off-site receptors (Reference NUREG 0133).
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Two other locations (on-site) were analyzed for direct ground plane
exposure and inhalation only. They are the “"Rocks® (recreational site) and
the Education Center shown on Figure 5.1-1 of the Technica) Specifications.

7.3.2 Seabrook Station Atmospheric Dispersion Model

The time average atmospheric dispersion factors for use in both Method 1

and Method 11 are computed for routine releases using the AEQLUS-2 Computer
Code (Reference B).

AEQOLUS-2 produces the following average atmospheric dispersion factors
for each location:

: 3 Undepleted X/Q dispersion factors for evaluating ground level
concentrations of noble gases;

z. Depleted X/Q dispersion factors for evaluating ground level
concentrations of iodines and particulates:

3. Gamma X/Q dispersion factors for evaluating gamma dose rates from
a sector averaged finite noble gas cloud (multiple energy
undepleted source); and

4. D/Q deposition factors for evaluating dry deposition of elementa)
radiciodines and other particulates.

Gamma dose rate is calculated throughout this ODCM using the finite
cloud mode]l presented in "Meteorology and Atomic Energy - 1968" (Reference E,
Section 7-5.2.5. That model is implemented through the definition of an
effective gamma atmospheric dispersion factor, [X/0NY] (Reference B,
Section 6), and the replacement of X/Q in infinite cloud dose equations by the
(x/07]).

7.3.3 Aversge Atmospheric Dispersion Factors for Receptors

The calculation of Method I and Method Il atmospheric diffusion factors
(undepieted CHI/Q, depleted CHI/Q, D/Q, and gamma CHI/Q values) utilize a
methodology generally consistent with US NRC Regulatory Guide 1.111
(Revision 1) criteria and the methodology for calculating routine release
diffusion factors as represented by the X0QDOQ computer code (NUREG/CR-2919).
The primary vent stack is treated as a "mixed-mode” release, as defined in
Regulatory Guide 1.111. Effluents are considered to be part-time ground

R12\87 B.7-36.
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level/part-time elevated releases depending on the ratio of the primary vent
stack effluent exist velocity relative to the speed of the prevailing wind.

All other release points (e.g., Turbine Building and Chemistry lab hoods) are
considered ground-level releases.

In addition, Regulatory Guide 1.111 discusses the concept that constant
mean wind direction models 1ike AEOLUS-2 do not describe spatial and temporal
variations in airflow such as the recirculation of airflow which can occur
during prolonged periods of atmospheric stagnation. For sites near large
bodies of water 1ike Seabrook, the onset and decay of sea breezes can also
results in airflow reversals and curved trajectories. Consequently,
Regulatory Guide 1.111 states that adjustments to constant mean wind direction
model outputs may be necessary to account for such spatial and temporal
variations in air flow trajectories. Recirculation correction factors have
been applied to the diffusion factors. The recirculation correction factors

used are compatible to the "default open terrain® recirculation correction
factors used by the X0000Q computer code.

The relative deposition rates, 0/0 - *lues, were derived using the

~retative deposition rate cturves presented m Regulatory Guide 1,111~ —~

(Revision 1). These curves provide estimates of deposition rates as 2
function of plume height, stability class, and plume travel distance.

R or ion

For ground-level releases, the downwind location of *The Rocks*®
(244m NE/ENE) and the Ed Center (406m SW) were taken as the distance from the
nearest point on the Unit 1 Adninistrative Building/Turbine Building complex.
For the site boundary, the minimum distances from the nearest point on the
Administration Building/Turbine Building complex to the site boundary within a
45-degree sector centered on the compass direction of interest as measured
from FSAR Figure 2.1-4A were used (with the exception that the

NNE-NE-ENE-E-ESE-SE site boundiry sectors were not evaluated because of their
over-water locations).

For primary vent stack releases, the distances from the Unit 1 primary
vent stack to "The Rocks® (244m NE) and the Ed Center (4B8m SW) as measured
from a recent site aerial photograph were used. For the site boundary, the
minimum distances from the Unit | primary vent stack to the site boundary
within a 45-degree sector centered on the compass direction of interest as
measured from FSAR Figure 2.1-4A were used (with the exception that the
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NNE-NE-ENE-E-ESE-SE site boundary sectors were not evaluated because of their
over -water locations),

Meteorological Data Bases

For *The Rocks®" and Ed Center receptors, the diffusion factors represent
six-year averages during the time period January 1980 through December 1983
an¢ January 1987 through December 1988 (with the exception that, because of
low data recovery, April 1979 and May 1979 were substituted for April 1980 and
May 1980). For the site boundary receptors. both Six-year average growing
season (April through September) and year-round (January through December)
diffusion factors were generated, th the higher of the two chosen to
represent the site boundary.

The meteorological diffusion factor used in the development of the ODCM
Method [ dose models are summarized on Tables B.7-4 through B.7-6.

O0DCM Rev. 14
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TABLE B.7-4

nog-Term Averaage

Primary Vent Stack

i rsion F r

x/QY

" West site boundary, 974 meters from Containment Building

" Northwest site boundary, 914 meters from Containment Building

LISAY 3

B.7-39

Dose Rate to Individual Dose to Air Dose to
Critical
Organ
Total Body Critical Organ Thyroid
X/0 depleted |28S
[
ik 8.2€-07 8.2€-07
X/Q undepleted
|
: . 1.56-08"" 1.56-08
D/Q
8.5E-07 8.5E-07 - B8.5€-07 -
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TA &

n ng-Term Aver i

rsion F r

for Special (On-Site) Receptors

Primary Vent Stack

LIPAY )

B.7-40

r“
Nose to
Critical
Dose Rate to Individual Dose to Air (Organ
Total Body Skin Critical Organ Gamma Beta Thyroid
ion nter: I
(SW - 488 meters)
sha - 1.5€-06 . - 1.5:-¢
X/Q depleted
coe 1.6€-06 1.6E-06 :
X/Q undepleted [_F.]
1 - 2.7E-08 .
D/Q
— 1.1E-06 1.1€-06 . 1.1E-06
x/QY
The "Rocks*®:
(ENE - 244 meters)
- 1.6€-05 1.6E-05
X/Q depleted
| 1.7€-08 1.7€-05
X/Q undepleted E%E;]
1 1.17-07
D/Q
5.0E-06 5.06-06 5.0E-06
e 5]
't

0
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TABLE B.7-6

Seabrook Station
Long-Term Atmospheric Diffusion and Deposition Factors
Ground-level Release Pathway

RECEPTORY

Diffusion Factor

Undepleted CHI/Q, sec/m’

(244m ENE)

Ed Center

2.3 x 1075

(406m SW)

Off-Site

1.0 x 10°%

(823m W)

Depleted CHI/Q. sec/m’

1.5 x 107
(244m ENE)

2.1 x 10°%
(406m SW)

9.4 x 10°¢
(823m W)

0/Q, m?

5.1 x 10"’
(244m EMC

1.0 x 10”7
(406m SW)

5.1 x 10°®
(823m W)

Gamma CHI/Q, sec/m’

2.6 x 10°%
(244m ENE)

5.3 x 10°¢
(406m SW)

3.4 x 1076
(823m W)

The highest site boundary diffusion and
September growing season.
off-site receptor diffusion and deposition facto
the site boundary) exceeded the site boundary diffusion and deposi

o SR %]

deposition
Note that for the prim

factors occurred during the April through
ary vent stack release pathway, none of the
rs (located at 0.25-mile increments beyond
tion factors.

0DCM Rev.




8.0 BASES FOR LIQUID AND GASEQUS MONITOR SETPOINTS

8.1 Basis for the Liquid Waste Test Tank Monitor Setpoint

The 1iquid waste test tank monitor setpoint must ensure that
Specification 3.3.3.9 is not exceeded for the appropriate in-plant pathways.
The 1iquid waste test tank monitor is placed upstream of the major source of
dilution flow. '

The derivation of Equation 5-1 begins with the general eguation for the
response of a radfation monitor:

kR o Z Cat 51 (8-1)
(cps) = (M) (il
where:
R = Response of the monitor (cps)
SH = Detector counting efficiency for radionuclide “i*"
(cps/(uCi/ml))
Cm1 = Activity concentration of radionuclide "1" in mixture at

the monitor (uCi/ml)

The detector calibration procedure for the 1iquid waste test tank
munitor at Seabrook Station establishes a counting efficiency by use of a
known calibration source standard and a linearity response check. Therefore,
in Equation B-1 one may substitute S1 for 511. where 51 is the detector
counting efficiency determined from the calibration procedure. Therefore,
Equation B-1 becomes:

- » =@ )
; s Z - (8-2)

8.8-1
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The MPC for a given radionuclide must not be exceeded at the point of
discharge. When a mixture of radionuclides is present, 10CFR20 specifies that
the concentration at the point of discharge shall be 1imited as follows:

c
A ‘
E: T (8-3)
i i
(ngl-n1)
mi-uCi
where:
Cd1 = Activity concentration of radionuclide *i" in the mixture at

the point of discharge (uCi/ml)

HPC‘ « MPC for radionuclide "1* from 10CFR20, Appendix B, Table II,
Column 2 (uCi/ml)

The activity concentration of radionuclide "{1* at the point of discharge is
related to the activity concentration of radionuclide "1" at the monitor as

follows:
F
m
Cd1 - cm; Fd (8‘4)
pCi, . (uCl, gpm
(ml ) (ml ) (gpm)
where:
cd‘ = Activity concentration of radionuclide *1* in the mixture at the

point of discharge (uCi/ml)
Fu = Flow rate past monitor (gpm)

Fd = Flow rate out of discharge tunnel (gpm)

8.8-2
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Substituting the right half of Equation 8-4 for qu in Equation 8-3 and
solving for Fd/Fu yields the minimum dilution factor needed to comply with
Equation 8-3:

OF min £ ;g-l 2 ;%%' (8-5)
m i !
(828, <:%éﬁg})

where:

Fd = Flow rate out of discharge tunnel (gpm)

Fm = Flow rate past monitor (gpm)

Cm, "= Activity concentration of radionuclide "1* in mixture at the
monitor (uCi/mil)

MPC MPC for radionuclide "1" from 10CFR20, Appendix B, Table II,

—
L]

Column 2 (wCi/ml)

If Fd/Fm Is less than DFmin' then the tank may not be discharged until

either Fd or Fm or both are adjusted such that:

F

a

2 DFpyg (8-5)

"|1

~
w 3
o

313
~

Usually Fd/Fm is greater than DFmin (i.e., there is more dilution than
necessary to comply with Equation 8-3). The response of the liquid waste test
tank monitor at the setpoint is therefore:

OF :z:
Rsetpoint" f B?m‘n 5 1 Ci (8-6)
Ci cps-ml CH
ET' TEEE “ﬁET"’ ‘ﬁT"
8.8-3
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where f‘ is equal to the fraction of the total contribution of MPC at thie
discharge point to the environment to be associated with the test tank
effluent pathway, such that the total sum of the fractions for the four 1iquid
discharge pathways is equal to or less than one (f‘ + fz + fao f4 < 1.

The monitoring system is designed to incorporate the detector
efficiency, S‘, into its software. This results in an automatic readout in
uCi/cc or wCi/ml for the monitor response. Since this procedure for
converting cps to uCi/mi is inherently done by the system software, the
monitor response setpcint can be calculated in terms of the total waste test
tank zctivity concentration in wCi/ml determined by the laboratory analysis.
Therefore, the setpoint calculation for the 1iquid waste test tank is:

OF Z
Rsetpoint -f 6’m1n 1 Coni (5-1

‘Lc?f’ « ) <l‘—uc|-})

8.2 Basis for the Plant Vent Wide Range Gas Monitor Setpoints

The setpoints of the plant vent wide range gas monitors must ensure
that Technical Specification 3.11.2.1.a is not exceeded. Sections 3.4 and 3.5
show that Equations 3-3 and 3-4 are acceptable methods for determining
compliance with that Technical Specification. Which equation (1.e., dose to
total body or skin) is more 1imiting depends on the noble gas mixture.
Therefore, each equation must be considered separately. The derivations of
Equations 5-5 and 5-6 begin with the general equation for the response R of a
radiation monitor:

(cpm) (EEEEEEE) (!Ql)
iy wct cm®
B.8-4
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where:

R = Response of the instrument (cpm)
Sgi = Detector counting efficiency for noble gas "{" (cpm/(uC1/cm3))

Cmi = Activity concentration of noble gas “1" in the mixture at the
noble gas activity monitor (uCi/cma)

Cm,. the activity concentration of nob!e gas “1" at the noble gas activity
monitor, may be expressed in terms of o1 by dividing by F, the appropriate flow
rate. In the case of the plant vent noble gas activity monitors the
appropriate flow rate is the plant vent flow rate.

- 1
cmi - 01 F_' (8-8)

(E‘-:-;) . (BCE,  sec,
cm sec cm

where:

d, = The release rate of noble gas “1" in the mixture, for each noble
gas listed in Table B.1-10.

F = Appropriate flow rate (cmalsec)

Substituting the right half of Equation 8-8 into Equation 8-7 for Cm1 yields:

. 1 i
R = :;. S91 Q, e (8-9)
3
cpm-cm pCi sec
(cpm) ( L ) (sec) (;;3)

As in the case before, for the liquid waste test tank monitor, the
plant vent wide range gas monitor establishes the detector counting efficiency

by use of a calibration source. Therefore, S can be substituted for S

g g!

B.8-5
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In Equation 8-9, where S_ is the detector counting efficiency determined
from the calibration procedure. Therefore, Equation 8-9 becomes:

' - .
R = sg e 2}. Q; (8-10)

3
. (Epm-cm sec pCi
(cpm) ( W) (c—mj) (SQC)

The total body dose rate due to noble gases is determined with
Equation 3-3:

btn = 0.85 * EL(R) * 2; 0, OFB, (3-3)
3
mrem, _ (pCi-sec pCi mrem-m
(-—-—yr ) ( o 3 ) () (S!C) (W)
pli=-m
where:

btb = total body dose rate (mrem/yr)
0.85 = (1.0E+06) x (B.5E-07) (pCi-sec/uCi-md)

1E+06 = number of pCi per uCi (pCi/uCi)

8.5E-07 = [X/Q1Y, maximum off-site average gamma atmospheric
dispersion factor (sec/m3) for primary vent stack

releases

EL(R) = Release point correction factor = 1.0 for primary vent
stack

d' « As defind above.

DFB‘ = total body dose factor (see Table B.1-10)
(mrem-m*/pCi-yr)

B.8-6
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A composite total body gamma dose factor, DFBc, may be defined such that:

DFBc Z 01 -Z O1 DFB‘ (8-11)

3
mrem-m ES_) . Eg_) (mrem-m 3)
pCi-yr sec sec’ pCi-yr

Solving Equation 8-11 for DFBC ylelds:

Z Q, OFB,

Zo,

f

DFBC = (5-7)

Technical Specification 3.11.2.1.a limits the dose rate to the total
body from noble gases at any location at or beyond the site boundary to 500
mrem/yr. By setting Dtb equal to 500 mrem/yr and substituting DFB for DFB
in Equation 3-3, one may solve for z: Q1 at the limiting whole body noble gas
dose rate:

2 Q= 588 g (8-12) l
i ¢

Al (mrem-gg.ma) (BCi-yr

Sec yr-pCi-sec l“"m_m:i

Substituting this result for Z Q1 in Equation 8-10 ylelds Rtb' the response
of the monitor at the 11m1t1nq noble gas total body dose rate:

] ]
Rep = 588 S T W (8-13) '
3 3
mrem-uCi-m~, cpm-cm sec Cl-yr
(cpm) o (TRt (CBRE) (185 (Bl

cm mrem-m

The skin dose rate due to noble gases is determined with Equation 3-4:

: . ' ”
Dskin EL(R) * Z Q DF1 (3-4)
mrem pCi mrem-sec
(—7;-) - () (scc) ( uCloyr )

B.8-7
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where:

EL(R) = 1.0 for primary vent stack release (dimensionless)

Dmn = Skin dose rate (mrem/yr)
Q; = As defined above.
OF; = Combined skin dose factor (see Table B.1-10) (mrem-sec/uCi-yr)

A composite combined skin dose factor, DF&. may be defined such that:

9 R pF
OF . L Q. Q, DF (8-14)
i i
mrem-sec pCi pCi,  mrem-sec
: uCi-yr : Gec’ = ec’ ¢ pCl=-yr y

Solving Equation B-14 for DFE ylelds:

r . ]

4%_ Q1 DF1
Dré = '—'—e——— (5-8)
& o

Technical Specification 3.11.2.1.a limits the dose rate to the skin
from noble gases at any location at or beyond the site boundary to 3,000 mrem/yr.
By setting Dan equal to 3,000 mrom/yr and substituting DF for DF' in

Equation 3-4 one may solve for 2: O' at the limiting skin noblo gas dose rate:

. 1
Z Q;, = 3,000 RET (8-15)
i OF .
pCi mrem, . pCi-yr
ETTH yr ’ Girem-sec’

Substituting this result for }: 0, tn Equation 8-10 yields Ry qq the response
of the monitor at the l1m1t1nq noble gas skin dose rate:

B.8-8
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] ]
Rs“n = 3,000 Sg P 6?: (8-16)

3
(TCem,) (cpmocm,  sec

yr o N ) (i

3 mrem—sec)

(cpm)
cm

As with the liquid monitoring system, the gaseous monitoring system is
also designed to incorporate the detector efficiency, Sg. into its
software. The monitor also converts the response output to a release rate
(uCi/sec) by using a real time stack flow rate measurement input. Therefore,
multiplying by the stack flow rate measurement (F), the Equations 8-15 and
8-16 become:

|

Rtb = 588 5?52 (5-5)
(!gi) . (mrem-pC1-m3) (pC1-yr y
sec yr-pCi-sec arem-n°
1
Rskin = 3000 5?& (5-6)
iy | (mrem, | wCi-yr ,
sec yr mrem-sec

8.3 Basis for PCCW Head Tank Rate-of-Change Alarm Setpoint

The PCCW head tank rate-of-change alarm will work in conjunction with
the PCCW radiation monitor to alert the op-rator in the Main Control Room of a
leak to the Service Water System from the PCCW System. For the rate-cf-change
alarm, a setpoint based on detection of an activity level of lo‘auc1/cc in
the discharge of the Service Water System has been selected. This activity
level was chosen because 1t is the minimum detectable level of a service water
monitor 1f such a monitor were installed. The use of rate-of-change alarm
with information obtained from the liquid sampling and analysis commitments
described in Table A.3-1 of Part A ensure that potential releases from the

B.8-9
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Service Water System are known. Sampling and analysis requirements for the
Service Water System extend over various operating ranges with increased
sampling and analysis at times when leakage from the PCCW to the service water
s occurring and/or the activity level in the PCCW is high.

B.8-10
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APPENDIX A
Dose Conversion Factors

I. Liquid Pathways - Seabrook Site Specific DCF's

The models used to assess doses resulting from
effluents into liquids is derived from Appendix A of Reg.
Guide 1.109. Since Seabrook is a salt water site, the
assumed pathways of exposure taken from Reg Guide 1.109 are
Aquatic foods - fish; Aquatic foods -invertebrates; and
dose from shoreline deposits (direct cdose). No drinking
water or irrigation pathways exist because of the salt
water environmer... In addition, exposcures resulting from
poating and swiiminj activities have been included for key
radionuclides ever though Reg. Guide 1.109 identifies these
pathways as not contributing any significant contribution
to the total dose, and therefore does not provide dose
equations for them. For completeness, the swimming and
boating pathways have been includes using the dose models
from the HERMES code (HEDL~TME-71~-168, Dec. 1971), section
G, Water Immersion.

The Method I dose conversion factors are derived by
calculating the dose impact to individuals via the site
specific pathways for a unit activity release (1 curie per
nuclide). For each pathway, doses by radionuclide are
calculated for each of the 7 organs (including whele body)
for each of the four age groups (adult, teen, child, and
infant). The Method I dose factor for each nuclide is then
selected by taking the highest factor for any organ in any
of the age groups for all the exposure pathways comkined.
The list of dose factors in the ODCM then rcpresents a
combination of different limiting organs and age groups
which, when used to calculate a dose impact from a mix of
radionuclides released in liquiin::tlunnts, gives a
conservative dose since it comb the exposure to
different organs and age groups as if there was a single
critical organ-age group.

As an example of how the liquid dose conversion factors are
developed, the following calculation for Co~60 is shown.
The critical organ/age group is selected based on the full
assessment of all organs and age groups.

Factor for fish Ingestion:

The. general equation for ingestion doses in RG 1.109
is eq. A-3.

U ‘M -t

ap P P
1119.7: . Q ‘B D ‘e
F Zi i ip aipj .

The full assessment for the ODCM dose factors

indicated that for i = Co-60, the maximum dose
(mrem/yr) is to the CI-LLI of an adult as the

target organ and age group, therefore:

A-2
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U = 21 kg/ .+ adult usage factor for fish

ap
M = 0.1 mixing ratic for near field diluticn
P provided by submerged multiport
diffuser.
F := 918 cu. ft./sec effluent flow rate for
ciiculating water system
Q = 1.0 curies/year relased of C0-60
i assumed
B := 100 equilibrium bicaccumulation factor ’
ip for C0-60 in salt water fish, in
liters/kg
-3
aipj ingestion dose factor from
RG~1.109, table E-11.
-5
A := 1.501-10 decay constant for C0-60 in
1/hrs.
t t= 24 time between rele:se and
P ingestion, in hrs.
1119.7 is the factor to convert from

Ci/yr per ft3/sec to pCi/liter. note
that RG 1.103 uses 1100 as a rounded
approximation.

Therefore the douse from fis’: to adult GI-LLI is
(mrem/yr) :

4] ‘M At
ap Pp P
1119 .7 —————0 P D ‘e = 0.0103
F i ip aipj

Factor for invertabrate ingestion:
Next, the dose from invertebrates to the adult

GI-LILYI is given by the same general equation but
with the following variables changed:
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U t= 5 kg/yr usage factor
ap

B := 1000 1/kg bicaccumulation factor
ip

all other variables the same as above

therefore the dose from invertebrates is (mrem/yr):

4] ‘M -kt
ap Pp P
1119.7 =——————Q B ‘D ‘e = 0.0245
F i ip eipj

Factor for shoreline direct dose:

The general equation for direct dose from shoreline
deposits is taken from equation A-7 in RG~1.109 as
(mrem/yT) :

U ‘M W -t -5t
ap P P b
111970 ' E Q ‘TD o 11 - e
F . i aipj

It is assumed that all internal organ doses also
receive exposure from direct extermal sources,
therefore each organ dose due tc ingestion must have
and external component added. For the above
equation, the site specific variables for an adult
exposure to a 1 curie per year release of CO-60 are:

U = 334 hrs/year usage factor used for
ap assumed shoreline activities at
Seabrook.
M = .1 mix ratio for near field
P dilution provided by the

submerged multiport diffuser and
assume to be extended to the
beach continuously.

W := 0.5 shorewidth factor for ocean
sites. dimensionless
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T := 1.923-10 radicactive half life in
days for CC-60

D t= 1,70-10 avse factor for C0-60 due

aipj to deposits in sediments,
units of (mrem/hr)/(pCi/m2)
t i= 0, transit time to point of
P exposure, hrs
t = 131400 period that sediment is
b assumed to be exposed to

water contamination for long
term buildup, set at 15 .
years for Method I DCF's ¢

Q :=1.0 curies per year, Co-60
i as
111970 conversion factor to convert

(Ci/yr)/(ft3/sec) to
pCi/liter and account for
the proportionality constant
used in sediment model

Therefore the dose to the whole body and each organ
due to direct exposure to the shoreline (mrem/yr) is:

U ‘M ‘W -\t -\t
ap P P S
111970 = Q T+ D ‘e 11 ~-e = 0,0573
F i aipj

Direct dose due to Swimming:

The dose due to immersion in water (swimming) is taken
from the HERMES computer code. The original ODCM
calculation was based on some preliminary dilution
assumptions which gave a near field prompt dilution factor
for the multiport diffuser of 8. For single unit
operation with both service water and circulating water
flow (412,000 gpm), & value on 10 is more realistic.
This surface area of the plume is restricted to a small
area over the diffuser and does not touch the shoreline
approx. 1 mile away. Since the over all impact from
swimming is small when compared to the other exposure
pathways, the original conservatism on dilution are kept
here.
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The dose from swimming is given by the following equation:

U
12 p :
1.0-10 ——E Q ‘DF mrem/yr)
F . i im
a

Where:

U = 45 hrs/yr, usage factor for
P swvimming for maximum age
group (teen) from HERMES.

11
F = 6.56- 10 liters/yr, estimated annual
2 dilution effluent flow in
multiport diffuser

Q :=1.0 Curies/yr, assumed release
i rate of nuclide i.

DF i= 4.6°10 mrem-liters per hrs-pCi, dose
im factor for Co-60 for water
immersion taken from HERMES.

12
1.0:10 constant for pCi/Ci

Therefore the swimming dose for a 1 curie release of
Co=-60 is (mrem/yT):

12 P
1.010 ‘U +=-Q -DF = 3,155.10
p F i im

As can be seen, the contribution of the swimming
dose is only about one 30000ths of the total of the
RG 1.109 pathways, and can be ignored in the case of
Co-60. Similarly, the boating dose as given in
HERMES is taken as half of the swimming dose,(and
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corrected for change in usage assumptions). The

resulting dose is found to be less than the swimming
dose and can also therefore be discounted in this
case.

Total liquid Pathway dose:

The sum of the above liquid pathwiy doses can now be
added to give the total maximum jndividual dose to

t?‘ critical organ (adult-GI~LLY; for Co-60. This
givas:

0.0103 + 0.0245 + 0.0573 = 0.0921 mrem/yr

Since the intermal doses given by the RG-1.109
methods actually are 50 yr dose commitments
resulting from one year exposure to the guantity of
activity assumed to be released into the water, and
the direct dose represents the dose received for the
period assumed to be exposed to the pathway, and
the activity release was taken as a unit quantity
(i.e. Q= 1 Ci), the above total liquid pathway dose
can be stated as site specific committed dose factor
in mrem/Ci released. For Method I in the ODCM, the
critical organ dose factor is seen to be 0.0921
mrem/Ci, as shown above. The value reported on
Table B.1~11 (9.22 E~08 mrem/uCi) was generated by a
computational routine which gives rise to the
round-off difference between it and the above
example. The whole body site specific dose factor
for the ODCM was calculated in the same wazy treating
the whole body as 2 separate organ.
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II. Gaseous Pathways - Seabrook Site Specific DCF's

The models used to assess doses resulting from gaseous
effluents in the form of iodines, tritium, and particulates
are derived from Appendix C of Reg. Guide 1.109. For Seabrook,
it is assumed that at the off site location which exhibits
minimum atmospheric dilution for plant releases the following
exposure pathways exist: inhalation, ground plane, ingestion of
goats milk, meat, stored vegetables, and leafy vegetables.

The Method I dose and dose rate factors are derived by

calculating the dose impact to all age up individuals via the
site specific pathways for a unit activity release (1 curie per
nuclide). For each pathway, doses by nuclide are calculated for
each of 7 organs ( including the whole body) for each of the 4 age.
groups. The Method I dose factor for each nuclide is then
selected by taking the highest factor for any organ in any of the
age groups for all exposure pathways combined. The list of dose
factors in the ODCM then represents a combination of different
limiting organs and age groups which, when used to calculate the
dose impact from a mix of radionuclides released into the
atmosphere, gives a conservative dose since it combines the
exposure to different organs ana age groups as if they were for all
the same critical organ-age group.

As an example of how the gaseous iculate dose factois are
developed, the following calculation for Mn-54 is shown. The
critical organ/age group for Mn-54 was selected gased on a full
assessment of all organ and age group combinations. For elevated
releases from the plant vent stack to the maximum site boundary
(max. dose point due to meteorology), the critical organ and age
group for Mn-54 was determined to be the GI-LLI for the adult.

PART A: Inhalation Dose Contibution:

The general equations for inhalation doses in RG 1.109
are eq. C-3, and C-4 which together give:

: .
3.17:10 ‘R ‘]=]" E Q - DFA = D
a » i ija ja

Where for the case of Mn-54 releases, the variables above
are defined as:

“
3.17-10 is the number of pCi/Ci divided by

the number of second per year
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R := 8000 the breathing rate for age group a

a (adults) in m"3 /yr.

X -7

- = 7.5.10 the long term average depleted

Q atmospheric dispersion factor, in

sec/m 3, at the maximum exposure
point off site (S.B.)

Q i ] the release rate of nuclide i to the
i atmosphere in Ci/yr
-6
DFA 1= §,.67-10 the inhalation dose factor for
ija nuclide i (Mn-54), organ j (GI-LLI),

and age group a (adult) taken from
RG 1.109, table E~7, in mrem/pCi
inhaled.

Therefore, the inhalation dose to the maximum potential off site
individual is given as:

PART B:

“
3.17-30 ‘R - E]-Qi - DFA = 0.00184 mrem/yr per Ci
a

Ground Plane Direct Dose Contribution:

The general equations for ground plane externmal
direct dose in RG 1.109 are equations C-1 ari C-2
which together give the dose DG as:

12 [:] 1-e
8760:-1.0-10 ‘8§ - |=|- E Q - - DFG
F i A i3

i i

Where for the case of Mn-54 releases, the variables in the above
equation are defined as:
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1.0-10

12

S = 0.7

8760

is the number of pCi per Ci

the shielding factor provided by
residential structures (dimensionless)
for use in calculation accumulated doses
over time. Note that for determination
of dose rate factors (i.e. instantaneous
dose rates) the shielding factor is set
equal to 1.0, or in affect no credit for
dose reduction is taken for determination
of dose rates at points in time.

the lonz term average relative
deposition factor at the maximum site
boundary location, in 1/m"2

is the radiological decay constant for
Mn-54 (nuclide i in this case) in 1/yr.

is the time in years over which
accumulation is evaluated ( approx.
midpoint of plant cperating life)

-9

= 5,80-1C external dose factor to the whole

= 1.0

body, or any intermal organ j, for
standing on contamirated ground
from Mn-54 (RG 1.109 Table E-6) in

mrem/hr per pCi/m"2

is the unit release tity assured
for each nuclide i, ci/yr.

is the number of hours in a year

Therefore, the contribution to the total dose made by exposure to
the maximum off site exposure location for

the ground plane at

Mn-54 is given

-A -t
i b

12 D l~-e
8760-1.0-10 ‘8§ ~-|=-|'Q - - DFG = 0,658 mrem
F i |

ij per

i yr
per

4 |

. 8
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PART C: Ingestion Dose Contribution:

As an initial step to determining the dose contribution from
ingestion of milk, meat, stored vegetables, and leafy
vegetables, we must first calculate the radionuclide
concentration in forage, produce, and leafy vegetables resulting
from atmospheric tranfers of the activity to the surface of the
vegetation and onto the soil for root uptake. For all
radioiodines and particulate nuclides (except tritium and C-14),
the concentration of nuclide i in and on the vegetation at a
point of interest can be calculated using R.G. 1.109 equations
C-5 and C~6, which combined gives:

- ‘t -\ -t
Ei e i b A -t

8 [D 1 ~-e l1~-e i h
1.14:10 ‘' |=|‘'Q ‘| + B ¢ -
i Y -\ iv P X

v Ei i

PART C.1: Concentration in Produce (stored vegetables)

For the case of Mn~54 released in air emissions to the maximum

site boundary, the concentration of Mn in produce grown in the

hypothetical garden at that location can be calculated from the
above equation where the variables are defined as:

8

1.14-10 is the number of pCi per Ci divided by
the number of hours in a year (8760).

D -8

- = 1,5-10 is the relative deposition factor, in

Q 1/m2, at the maximum exposure point off
site (S. B.)

Q t= ] the release rate of nuclide i to the

i atmosphere in Ci/yr
r := 0.2 fraction of deposited activity retained

on crops, leafy vegetables, or pasture
grass (1.0 for iodines)
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)N := 0,00219 effective removal rate constant for
Ei Mn-54 from crops due to decay and
weathering, in hr-1

Lt t= 131400. soil exposure time to depositicn, in
b (equal to 13 yrs, or mid plant life)
Y = 2.0 agricultural productivity (yeild) for
v produce, in kg/m-2
-2
B t= 2,910 concentration factor for uptake of
iv Mn-54 from soil by edible parts of
crops in pCi/kg (wet weight) per pCi/kg
dry soil
-5
X 1= 9,252:10 radicactive decay constant for Mn-54,
i in hrs-l1
P := 240. effective surface density of soil. in
kg/m2
t t= 1440, crop holdup time after harvest and
h before ingestion, in hrs
t = 1440. crop exposure time to plume, in hrs

Therefore, the concentration of Mn-54 in stored vegetables produced
at the location of maximum deposition for a unit activity release
is given as:

8 |D 1 ~-e 1 -e i h
1.14:10 - |=-1*'Q “‘|Ir + B . ‘e = 67.379
i Y X\ iv P

PART C.2: Leafy Vegetable Concentration:

For leafy vegetables, the above equation is repeated with the value

for t.h, crop holdup time after harvest is changed from 1440 hrs
to 24 hrs, i.e.:

A-12 ODCM Rev. B




th = 24 crop holdup time after harvest, in hrs.

Therefore the concentration of Mn-54 in leafy vegetables at the

maximum deposition point due to a unit activity release is given
as:

Y -\ iv P X

PART C.3.a: Animal Feed Concentration (pasture): -~
P

Next, we can repeat the above calculation to determine the
concentration of Mn-~54 in pasture grass used as animal feed. This

will allow for the determination of dose contribution from milk
and meat.

For pasture grass, all the above variables remain the same except
for :

Y t= 0,70 for agricultural productivity of pasture
v grasses, kg/m2
t = 720. for grass exposure time to plume, hrs

- i= 0.0 for holdup time after harvest

Using these variables in the above equation gives the concentration
in pasture grass as:

8 |D l~-e l~-e i h
1.14:10 *|=|‘Q ‘| + B ' ‘e = 179.227
i Y X

v Ei i pCi/kg
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PART C.3.b: Animal Feed Concentration (stored feed): c
s

For stored feed that would be given to goats, or meat animals, the
average concentration would be calculated by changing the following
variables in the above calculation to:

Y = 2.0 agricultural productivity for stored feed

t := 1440. feed crop exposure time to plume in hrs

t := 2160. feed crop holdup time after harvest, hrs

Putting these values back into the above equation gives the
concentration in stored animal feed (goat and meat animal) of Mn-54
for a unit activity release to the maximum exposure point.

-\ -t -\ -t
Ei e i b - -t

8 |D 1-e l1-~-e i h
1.14:10 ' |~1-Q ‘|Fr + B : ‘e
i Y X

v Ei i

PART C.3.c.: Concentration in Goat's Milk: s
m

The Mn-54 concentration in milk is dependent on the amount and
contamination level of the feed consumed by the animal. The
radionuclide concentration in milk is estimated from RG 1.109
general equation C-10 as:

F ‘C ‘Q ‘e = conc. in milk, pCi/liter
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where the variables are defined as:

-4
F = 2.5-10

m
Q = 6.0
F
t = 2.0
f

-3
N = 22,2210

average fraction of animal's daily
intake of Mn-54 which appears in
each liter of milk, in days/liter

amount of feed consumed by a goat

per day, in kg/day (50 kg/d for
neat)

average transport time of activity
from feed into milk and to receptor,.
in days. ¢

decay constant of Mn-54 ,in days-1

In addition, the C.v term for the concentration of a nuclide in
the animal's feed is given from RG 1.109 general equation C-11 as:

c = ¢ ‘£ -C +1-t]-c +f ‘i-¢ 1¢C
v P 8 P P s P s s

where the following equals:

4 = 0.5

£ = 1.0

C = 179.227

C t= 63.037

fraction of the year that animals
graze on pasture

fraction of daily feed that is
pasture grass when the animal grazes
on pasture

concentration of Mn-54 in pasture
grass as calculated from above,

pCi/kg

concentration of Mn-54 in stored
feed as calculated from above, in

PCi/kg

Therefore, the concentration in the total animal's feed is

estimated to be :
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g £ g » [1 - f ]-c + f -[1 -f 1'c = 121.132
p s P P s p s s
pCi/kg

when this value of 121.132 is put back into the above general
equation for nuclide concentration in milk, we get:

[ C :=121.132 pCi/kg )

v

F ‘'C ‘Q e = 0.181 pCi/liter of
m v F Mn-54 in goats
milk

PART C.3.d4. : Concentration in Meat: -
£

Similar to milk, the concentration of the nuclide in animal
meat is calculated. RG 1.109 general eguation C~12 is given as:

Here the variables are set as:

-4
F := 8,010 fraction of animals da’ y intake of
4 Mn-54 which appears ir. each kg
of flesh, in days/kg

Q = 50.0 animal's daily feed intake, in
F kg/day
t 1= 20.0 average time from slaughter to
& consumption, in days

¢ = 121.132 concentration on Mn-54 in animal's
v feed, same as calculated above for

goat, in pCi/kg

Therefore, the concentration of Mn-34 in animal meat is
calculated to be:
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F ‘C ‘Q e = 4.635 pCi/kg in meat
f v 7 ' for Mn-54

PART D: DOSE FROM INGESTION OF FOODS PRODUCED AT MAXIMUM LOCATION

Now that we have calculated the concentration of Mn-54 in milk,
meat, leafy vegetables, and stored vegetables produced at a
location of maximum air deposition, the resulting dose to any
organ j and age group a can be calculated from the following .
general equation C-13 taken from RG 1.109: ¢

For Mn-54 set equal to i, we find that from the evaluation of
all organs for all age groups for combination of all exposure
pathways, the adults GI~LLI is the critical age up/organ.
Thcietoro, the variables in the above dose equation can be
defined as: ‘

-5
DFI t= 1.40'10 ingestion dose factor for
ija adults/GI-L1LI for Mn-54, in
prem/pCi ingested (RG 1.109,
Table E-11)

4} 1= 520.0 vegetable ingestion rates for
va adults, kg/yr

£ :=0.76 fraction of stored vegetables
9 grown in the garden

£ :=1.0 fraction of leafy vegetables
1 grown in the garden

4] := 310.0 milk ingestion rate for
ma adults, liter/yr
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U s= 110.0 meat ingestion rate for

Fa adults, kg/yr
U = 64.0 leafy vegetable ingestion

Ia rate for adults, kg/yr

c = 67.379 concentration of Mn-54 in

v stored vegetables, in pCi/kg

(from above)

c := 0,181 concentration of Mn-54 in

m milk, in pCi/liter (from

above)

C = 4.635 concentration of Mn-~54 in (
b4 meat, in pCi/kg (from above)
Cc = 76.811 concentration of Mn-54 in

L leafy vegetables, in pCi/kg

{from above)

The dose from the combination of ingestion pathwlis for this
example is calculated by substituting the above 1 sted variables
pack into the ingestion dose equation:

DFI - |0 ‘£ € + U 3 - + U 2 + U g € = 0.4405
ija va g Vv ma n Fa ¢ la 1 L
mrem-
/YT
per
Ci

By breaking the above dose equation down intoc the different
pathways which combine to give the total ingestion dose, we can see
the individual dose contribution made by each exposure pathway.

Therefore, we have:

Dose for ingestion DFI ‘g £ +C = 0.373
of stored vegetables ija wva g Vv

Dose for ingestion -4
of goat's milk DFI ‘U g ~ = 7,.855-10

ija ma m
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Dose for ingestion DFI

of meat

Dose for ingestion DFI

of leafy vegetables

PART E:

‘U o = = 0.00714

ija Fa f

‘U £ € = 0.0688

ija 1. 1 L

TOTAL DOSE FROM ALL EXPOSURE PATHWAY

The total dose from all exposure pathways assumed to be present at
the maximum receptor location can be found by simply adding the

individual pathway doses calculated above.

Since all the

calculations above assumed a unit activity release from the plant
vent stack, the combined dose can be stated as dose factor per unit
activity released. This then demonstrates the development of the
Seabrook ODCM Method I dose factors for gaseous release of

pe& calates from the vent stack.

Inhalation dose (Part A)

Ground plane dose (Part B)

Ingestion dose total (Part D)

Total dose all pathways
(critical organ is GI-LLI
of an adult for Mn-54)

A-19

0.00184 mrem/yr per Ci

0.658 mrem/yr per Ci

0.449 mrem/yr per Ci

1.11 mrem/yr per Ci
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Process Control Program

Requirement: Technical Specification 6.12.2.a requires that licensee initiated changes to the
Process Control Program be submitted to the Commission in the Annual

Radioactive Effluent Release Report for the period in which the change(s) were
made.

Response: No changes were made to the Process Control Program during the reporting
period.



Radioactive Liguid Effluent Monitoring | ;

Reguirements: Radioactive Liquid Effluent Monitoring Instrumentation channels are required to
be operable in accordance witn Technical Specification 3.3.3.9.b. With less than
the minimum nuraber of channels operable for 30 days, Technical Specification
3.3.3.9.b requires an explanation for the delay in correcting the inoperability in
the next Annual Effluent Release Report in accordance with Technical
Specification 6.8.1.4.

Response: A review of the Action Statement Status tracking system for the period from
January 1, 1995 to December 31, 1995 indicated Tech Spec 3.3.3.9 was never |
entered for more than 30 consecutive days.




agalic. a Effluent Monitoring | .

Radioactive Gaseous Effluent Monitoring Instrumentation channels are required
to be operable in accordance with Technical Specification 3.3.3.1C.b. With less
than the minimum number of channels operable for 30 days, Technical
Specification 3.3.3.10.b requires an explanation for the delay in correcting the
inoperability in the next Annual Effluent Release Report it accordance with
Technical Specification 6.8.1.4.

A review of the Action Statement Status tracking system for the period from
January 1, 1995 to December 31, 1995 indicated Tech Spec 3.3.3.10 was never
entered for more than 30 consecutive days.

Per Tech. Clarification TS-056, the condenser offgas monitor (1-RM-RM-6505)
must be tracked for out-of-service time. This monitor was out of service from
8/17/95 through 9/28/95 per work request 95W002006.



APPENDIX E

Liquid Holduo Tanks

Technical Specification 3.11.1.4 limits the quantity of radioactive material
contained in any temporary unprotected outdoor tank. With the quantity of
radioactive material in any temporary unprotected outdoor tank exceeding the
limits of Technical Specifications 3.11.1.4, a description of the events leading in
this condition is required in the next Annual Effluent Release Report pursuant to
Technical Specification 6.8.1.4.

There were no outside temporary tanks utilized for the storage of radioactive
material during the reporting period.



Radwaste Treatment Systems

Technical Specification 6.14.1.a requires that licensee initiated changes to the
Radwaste Treatment Systems (liquid, gaseous, and solid) be submitted to the
Commission in the Annual Radioactive Effluent Release Report for the period in
which the change was made.

During 1995, a vendor-supplied demineralizer skid, as previously identified in
the Updated Final Safety Analysis Report (UFSAR), was placed into permanent
operation to treat liquid radioactive waste. Prior to establishing the permanent
configuration for the demineralizer skid, waste liquid was processed by a skid
mounted demineralizer installed under a temporary plant modification. The
information required by Technical Specification 6.14.1 is included in Design
Coordination Report 91-32, which was reviewed and approved by SORC.
Further changes will be made to the UFSAR to reflect the permanent piping
connections used by the vendo:-supplied skid upon full implementation of
Design Coordination Report 91-32.



Unplanned Releases

Requirement: Technical Specification 6.8.1.4 requires that the Annual Radioactive Effluent
Release Report include a list and description of unplanned releases of
radioactive materials in gaseous and liquid effluents made during the reporting
period from the site to UNRESTRICTED AREAS.

Response: There were no unplanned releases of radioactive materials from the site to
UNRESTRICTED AREAS during the reporting period.






SEABROOK JAN9S-DEC9S MET DATA JOINT FREQUENCY DISTRIBUTION (210-FOOT TOWER)

43.0 FT WIND DATA STABILITY CLASS A CLASS FREQUENCY (PERCENT) = 1.47
WIND DIRZCTION FROM

SPRED (MPH) N NNE NE ENE E ESE SE SSE 8 S5W W WEW W WNW

CALM 0 0 0 0 0 0 0 o 0 0 0 0 0

(1) .00 .00 .00 .00 L .00 .00 .00 .00 .00 .00 oo .00 .00

(2) .00 .00 .00 .00 0L .00 .00 .00 .00 .00 .00 .00 .00 .00

c-3 0 0 0 0 0 0 0 0 0 0 0 0 0 0

(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

4-7 0 0 0 0 0 0 0 0 [ 0 o 3 0 0

(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 2.38 .00 .00

(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .04 .00 .00

8-12 0 0 0 s 1 3 36 10 0 9 13 14 € 2

(1) .00 .00 .00 3.97 .79 2.38 28.57 7.94 .00 7.34 10.32 11.11 4.76 1.59

{2) .00 06 .00 .06 .01 .04 A2 .12 .00 A1 .48 .16 .07 .02

13-18 1 0 ¢ 3 3 b 1 i o 2 3 1 1 3

(1} 79 .00 .00 2.38 2.78 .79 .79 .79 .00 1.59 2.38 .79 .79 2.38

(2) .01 .00 .00 .04 .04 .01 .01 .01 .00 .02 .04 .01 .01 .04

19-24 0 0 0 0 0 0 0 o 0 0 0 0 0 0

(1) 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

(2 .00 .¢0 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

GT 24 0 0 0 0 o 0 0 0 0 0 0 0 0 c

(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00

(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

ALL SPEEDS 1 0 0 8 4 4 37 11 0 11 16 1@ 7 5

(1) .79 .00 .00 €.25 3.17 3.17 29.37 8.M .00 8.73 12.70 14.25 §5.5¢ 3.97

(2) .01 00 .00 .09 .08 .08 43 .13 .00 .13 .19 .21 .08 06

(1) »PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PAGE
(2) «PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PERIOD
C« CALM (WIND SPEED LESS THAN OR EQUAL TO 95 MPH)

.00

.00
.00

.79
.01

1.59
.02

0
.00
.00

.00
.00

2.38
.04

00
00

.00
.00

126
100.00
1.47



SEABROOK JANSS-DECSS MET DATA JOINT FREQUENCY DISTPIBUTION (210-FOOT TOWER)
43.0 PT WIND DATA STABILITY CLASS B CLASS FREQUENCY (PERCENT) » 3.35
WIND DIRECTION FROM

SPEED (MPH) N NNE NE  ENE E  ESE SE  SSE 5 ssw W WEW W WNW
ChALM o 0 o Y o 0 0 19 0 0 0 0 0 0
(1) .00 .00 .00 .ro .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 00 .00 .00
c-3 0 0 0 0 0 0 0 o 0 o 0 0 0 e
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 J00
-7 0 4 ] o i 1 2 3 0 1 2 11 4 4
1) .00 .00 .00 .00 .35 .38 .70 1.08 .00 .35 .70 3.83 1.39% 1.3
(2) .00 .00 .00 .00 .01 .01 .02 .04 .00 .01 .02 .13 .05 .08
§-12 1 . 2 11 & 14 47 12 1 6 14 23 9 16
(1) .38 .70 .70 3.83 2.79 4.88 16.38 4.18 .35 2.09 4.88 B.01 3.14 5.57
(2) .01 .02 .02 .13 .08 16 88 14 .01 .07 16 .27 -11 18
13-18 1 0 3 ] 3 i 4 2 i o 10 3 € 12
(1) .38 .00 1.085 2.79 1.08 35 1.3 .70 .38 00 3.48 1.05 2,09 4.18
(2) .01 .00 .04 09 .04 03 .08 .02 .01 .00 .12 .04 .07 .14
19-24 0 4 0 0 0 o 0 ¢ 0 0 o 4 0 2
1) .00 .00 .00 .00 .00 .c0 .00 .00 .00 00 .00 .00 .00 .70
(2) .00 .00 .00 .00 .00 .00 .00 .06 .00 .00 .00 .00 .00 .02
GT 24 0 4 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 0o .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 00 .00 .00 .ou .00 .00 .00 .oe .00 .00 A0 .00
ALL SPEEDS 2 2 ] 19 12 16 53 17 2 7 26 37 19 34
(1) .70 70 1.74 6.62 4.18 5.57 18.47 5.92 L7970 2.44 9.06 12.89 6.62 11.85
(2) .02 .02 06 22 14 .18 62 .20 .02 .08 .30 .43 .22 .40

(1) «»PERCENT OF ALL GOOD OBSERVATIONS FOR THIE PAGE
(2) «PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PERIOD
C= CALM (WIND SPEED LESS THAN OR EQUAL TO .95 MPH)

10.

.00
.00

177
61.67
2.07

23.69
.79

.11

.00

287
100.00
3.3%



SEABROOK JANSS-DECSS MET DATA JOINT FREQUENCY DISTRIBUTION (210-FOOT TOWER)

43.0 PT WIND DATA STABILITY CLASS € CLASS FREQUENCY (PERCENT) 5.Nn
WIND DIRECTION FROM

SPEED (MPH) N NNE NE  ENE E ESE SE  SSE s ssw SW  WSW W WNW

CALM 0 o 0 0 0 0 o 0 o 0 0 0 0 0

11) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

c-3 0 0 1 0 0 0 0 o 0 0 1 0 0 o

(1) .00 .00 .20 .00 .00 .00 .00 .90 .00 .00 .20 .00 .00 .00

2) .00 .00 .0 .00 .00 .00 .00 .00 .00 .00 .01 .00 .00 .00

-7 2 i K i 9 4 2 3 3 1 6 6 7 14

(1) 4l .20 .41 .20 1.84 .82 41 .61 .61 ,20 1.23 1.23 1.43 2.86

(2) .02 .01 .02 .01 .11 .05 .02 .04 .04 .01 07 .07 .08 .16

8-12 13 1 1 24 31 E b 27 21 1) e 2% 31 36 36

(1) 1.02 .20 .20 4.91 6.3¢ 6.34 $5.52 4.29 1.C02 1.64 5.11 6.34 7.36 7.36

(2) .08 .03 .01 .28 36 36 .32 % 1] .06 .09 .29 .36 42 .42

13-18 i 0 2 B 3 i 0 1 0 1 7 6 13 30

(1) .40 .00 .41 .42 .61 .20 .00 .20 .00 .20 1.43 1.2) 2.66 6.13

(2) .01 .00 .02 .02 .04 .01 .00 .01 .00 .01 .08 .07 .15 3%

19-14¢ 0 0 o 0 0 0 0 4 0 0 0 i 3 2

(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .20 .61 .41

(2 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .01 .04 .02

GT 24 0 0 0 < 4 0 0 0 0 0 0 o 0 0

(1) .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00

(2) .00 .00 .00 .00 .00 0 00 .00 .00 .00 .00 .00 .00 .00

ALL SPEEDS L] 2 L] 27 43 36 29 25 L} 10 39 4 59 82

) 1.64 41 1.23 §.52 £.79 7.36 5.%3 S5.11 1.64 2.04 7.98 9.00 12.07 16.77

(2) .08 .02 07 .32 .50 4z L34 2% .08 12 .46 .51 .68 .96

(1) «PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PAGE
(2} «PRRCENT OF ALL GOOD OBSERVATIONS FOR THIS PERIOD
Ce CALM (WIND SPEED LESS THAN OR EQUAL TC .95 MPH)

24
4.91
.28

1.02
.06

.00
.00

65
13.29%
.76

.00
.00

.00
.00

.00
.00

TOTAL

.00
.00

.41
.02

72
14.72
.84

312
€3.60
3.64

§2
16.81
1.07

i1
2.2%
.13

.00
.00

488
100.00
§. 7



SEABROOK JANSE-DEC9S MET DATA JOINT FREQUENCY DISTRIBUTION (210-POOT TOWER)

43.0 FT WIND DATA STABILITY CLASS D CLASS FREQUENCY (PERCENT) « 44.72
WIND DIRECTION FROM

SPERD (MPH) N NNE NE  ENE E  ESE SE BSE 5 BswW BW  WSW W WNW

CALM ° 0 o 0 0 o 0 0 0 4 b 1 0 0

(1; o0 .00 .00 .00 .90 .00 .00 .00 .00 .00 .03 .03 .00 .00

(2) .00 00 .00 .00 .00 .00 .00 .00 .00 .00 .01 .01 .00 .00

c-3 28 21 14 18 10 7 i1 11 29 14 16 16 13 12

(1) .73 .85 .37 47 .26 Y .29 .29 .76 3 47 .42 .34 3

(2) .33 .28 a6 .21 a2 .08 13 13 .34 36 .21 18 .15 .14

-7 134 65 79 76 89 7 99 113 82 68 62 78 (1] 122

(1) 3.80 1.70 2.06 1.98 2.5 1.85 2.%8 2.9% 2.14 1.77 1.62 2,04 2.32 3,18
(2) 1.56 .76 .92 .8% 1.16 .83 1.36 1.32 .96 .79 .72 .91 1.04 1.42
8-12 50 25 s (13 103 130 68 52 44 56 124 21 147 i%1
1) 1.3 .65 2.22 2.24 2.69% 3.39 1.77 1.36 1.15 1.46 3.24 3.16 3.84 4.9
(2) .58 .29 .99 1,00 1.20 1.52 .79 LY .51 .65 1.45% 1.41 1.72 2.23
13-18 b 7 LEd 27 4 i2 L) 15 e 11 34 20 48 104
1) .03 18 1.38 .70 .10 .31 .43 .39 .21 .29 .89 .58 1.28 a.m
2) 01 .08 .87 .32 .08 14 .06 .18 .09 .13 40 .23 .56 1.21
19-24 0 0 10 11 1 i 4 1 0 0 2 1 s i2
1) .00 .00 .26 .25 .03 .03 .10 .03 .00 .00 .08 .03 13 i b
(2) .00 LU0 .12 A3 .01 .01 .08 .01 .00 .00 .02 .01 .06 A4
aT 24 0 0 4 ? L 0 0 4 0 0 0 i 0 1
1) .00 .00 .10 .18 .13 .00 .00 .00 .00 .00 .00 .03 .00 .03
(2) .00 .00 .08 .oe .06 .00 .00 .00 .00 .00 .00 .01 .00 .01

ALL SPEEDS 213 1ie 241 225 222 21 87 192 163 149 241 238 302 eaz
1) 5.6 3.08 €.2¢ 5.87 5.79 5.77 4.8 5.01 4.25 3.B9 6.29% €6.21 7.8€ 11.54
(2 2.49 2 38 2.P1 2,63 2.59 2.58 2.1 .24 1.90 1.74 2.81 2.7¢ 3.53 5.1¢

(1) =PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PAGE
(2) »PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PERIOD
Ce CALM (WIND SPEED LESS THAN OR EQUAL TO .95 MPH)

MW
.00
.00

21
25
126

3.29
1.47
180
.22
94

10
.12
.00
.00

441

11.81
5§.185

NNW VRBL  TOTAL

4
.00
.00

147
3.84
1.72

56

.68

.21
.09

.00
.00

.00
.00

236
6.16
2.7%

o 2
.bo .05
.00 02

0 268
.00 7.00
.00 3.13

0 1510
.00 39 42
.00 17.63

0 1528
.00 39.89
.00 17.84

0 447
.00 11.67
.00 §.22

0 58
00 1.81
.00 €8

0 is
.00 47
.00 .21

0 3821
.00 100.00
00 €472



SEABROOK JAN9S-DEC9SS MET DATA JOINT FREQUENCY DISTRIBUTION (210-FOOT TOWER)

43.0 FT WIND DATA STABILITY CLASS E CLASE PREQUENCY (PERCENT) =
WIND DIRECTION FROM

SPEED (MPH) N NNE NE  ENE E ESE SE  SSE 8 88w BW  WSW W
CALM 0 0 i 0 0 0 2 o 0 0 0 i i
(1) .00 .00 o4 .00 .00 .00 .08 .00 .00 .00 .00 .04 .Ow
(2) .00 .00 .01 .00 .00 .00 .02 .00 .00 .00 .00 0 01
c-3 a7 17 1% 21 22 L} 9 14 26 26 39 33 37
(1) 1.10 .69 .17 .86 .90 .33 .37 .57 1.06 1.06 1.59 1.34 1.5
(2) .32 .29 .23 .25 .26 .09 A1 16 .30 .30 46 .39 43
-7 73 30 27 8 33 27 27 56 63 66 103 163 181
(1) 2.97 1.22 1.10 1.14 1.34 1.10 1.10 2.28 2.57 2.69 4.20 &.64 7.37
(2) 85 .35 .32 .33 .39 .32 .32 .65 .74 <77 1,20 1.90 2.13
8-12 54 4 § 5 1% 13 6 18 16 20 86 121 73
(1) 2.20 16 .20 1 .61 53 .24 .61 .65 .81 2.24 4.93 2.97
(2) .63 .08 .06 .06 .18 ¥ .07 Y «19 .23 .64 1.41 .88
i3-18 2 0 0 0 3 4 1 3 2 L) 2 i 4
1) o8 .00 .00 .00 .12 16 04 .12 .08 .33 .08 .04 .16
(2) .02 .00 .00 .00 .04 05 01 .04 .02 09 .02 .01 .08
19-24 0 o 1 1 2 1 0 1 1 0 0 1 0
(1) .00 .00 .04 .04 .08 .04 .00 .04 04 .00 .00 .04 .00
2) .00 .00 .01 .01 .02 .01 .00 .01 .01 .00 .00 0 .00
GT 24 0 0 e 2 2 0 0 0 0 0 0 0 0
1) 00 .00 .00 .08 .08 .00 .00 .00 .00 .00 .00 .00 .00
2} .00 .00 .00 02 .02 .00 .00 .00 0 .00 .00 .00 .00

ALL SPEEDS 156 51 53 57 7 53 s 89 108 120 199 320 296
1) 6.35 2.08 2.16 2.32 3.14 2.16 1.83 3.63 4.40 4.08% B8.11 13.03 12.06
(2) 1.82 €0 .62 67 .90 .62 .53 1.0¢ 1.26 1.40 2.32 3.74 3.46

(1) «PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PAGE
(2) «PERCENT OF ALL GOGD OBSERVATIONS FOR THIS PERIOD
C= CALM (WIND SPEED LESS THAN OR EQUAL TO .95 MPH)

40

( ]

.00
.00

3
15,36
4 40

-

TOTAL
10
a2
a28
17.43
5.00
1323
53.88
15,44

579

90
3.67
1.08
21
.25
16
.05

100.00



SEABROOK JANSS-DEC9S MET DATA JOINT FREQUENCY DISTRIBUTION (210-FOOT TOWER)

43.0 PT WIND DATA

SPEED (MFH)

CALM
(1}
(2)

c-3
(1)
(21

-7
1)
(2)

8-12
(1)
(2)

13-18
(1)
(2)

19-24
(1)
(2)

GT 24
(1)
(2)

ALL SPEEDS
{1)
(2)

(1) »PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PAGE

N
1

14
.01

4

0

.00
.00

.00
.00

.00

0

.0U
.00

13

.76
.18

0
.00
.00

3
41
.04

0
.00
.00

0
00
.00

0
.00
.00

o
.00
.00

L]
.08
09

NE
9

.00
.00

13

76
A8

2

.27
.02

.00
.00

.00
.00

0

.00
.00

.00
.00

is

.04
A8

STABILITY CLASS F

3
.41
.04

13
1.76
.18

2
.27
.02

1
.14
.01

0
.00
.00

0
.00
.00

0
.20
.00

19

2.58
.22

.00
.00

10

36
A2

7

1

L
.01

.00
.00

0
.00
.00

.00
.00

18

L)
.41

4
.00
.00

3
41
04

1
14
.01

0
.00
.00

0
.00
.00

0
.00
.00

0
.00
.00

4
.54
.05

SE
1

i
.01

68
.06

.68
.06

2

27
.02

.00
.00

0

.00
.00

i3

76
18

(2) «PERCENT OF ALL GOOD OBSERVATIONS POR THIS PERIOD
.95 MPH)

C« CALM (WIND SPEED LESS THAN OR EQUAL TO

WIND DIRECTION FROM

0
.00
.00

3
.41
.04

4
.54
.08

0
.00
.00

0
.00
.00

0
.00
.00

0
.00
«00

5
.95
.08

CLASS FREQUENCY (PERCENT) «

0
.00
.00

10
1.36
.12

8
1.08
.09

0
.00
.00

0
.00
.00

0
.00
.00

0
00
.00

18
.44
.21

0
.00
.00

27
66
.32

e
.09
.09

0
N 2
00

0
.00
.00

0
.00
.00

0
.00
.00

s
.78
41

10.
.89

.00
.00

35

.75
41

41

.56
48

.00
.00

.00
.00

.00
.00

.00
.00

76
3

L14
.01

e
5.1¢6
44

62
.41
72

.41
.04

.00
00

.00
.00

104
14.12
1.21

w

1
L4
.0l
61
g3
[ 13

™ 2

13
7.1
1.83

6.60

WNW
.14
.01
60
70
63

8.55
.74

.00
.00

.00
.00

.00
00

.00
.00

124
16.82
1.48

NW NNW VRBL  TOTAL

2
)
.02

i3
4 .48
.39

74
10.04
.86

-4
.01

.00
.00

.00
.00

.00
.00

110
14.93
1.28

.27

1

Jie
.01

17

.20

23

.14
.02

.00
.00

.00
.00

.00
.00

42

.70
49

0
.00
.00

.00
.00

.00
.00

.oo
.00

.00
.00

.00
.00

.00
.00

11
1.49
.33

241
46.27
3.98

373
$0.61
4.3%

737
100.00
6.60



SEABROOK JANSS-DEC9S MET DATA JOINT FREQUENCY DISTRIBUTION (210-FOOT TOWER)

43.0 PT WIND DATA STABILITY CLASS G CLASS FREQUENCY (PERCENT) « 7.49

WIND DIRECTION FROM

SPEED (MPE) N NNE NE ENE E ESE SE SSE § Ssw SN WEW W WNW
CALM 2 0 0 b 0 0 0 1 0 0 0 1 s i
(1) .31 .00 .00 16 .00 .00 .00 16 .00 .00 .00 .16 .62 .16
(2) .02 .00 .00 .01 .00 .00 .00 .01 .00 .00 .00 .01 .05 .01
c-3 a i1 4 - S 4 s 2 . 7 24 70 108 130
1) 62 1.Mn 62 .62 .78 .62 .78 .3 .62 1,09 3,74 10.90 16.36 20.25
2) .08 13 .08 0% .06 .08 .06 .02 .08 .08 .28 .82 1.23 1.52
4-7 - 2 0 0 4 2 0 0 L 3 16 23 3 $7
(1) .62 .31 .00 .00 .62 b .00 .00 .31 47 2.49 3.56 6.07 @8.68
(2) .05 .02 .00 .00 .05 .02 .00 .00 .02 .04 .19 .27 A6 .67
6-12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .0C .00
(2} .00 00 .00 .00 00 .00 .00 .00 .00 .00 .on .00 .00 .00
13-18 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00
) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
19-24 0 9 0 0 0 0 0 0 0 0 o 0 0 0
) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2} .00 00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00
GT 24 o o 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
2) .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .e0 .00
ALL SPEEDS 10 13 4 5 9 6 5 3 € 10 40 94 148 188
(1) 1.5 2.02 .62 .78 1.40 .9 .78 47 .93 1,56 €.23 14.64 23.05 29.28
(2) .12 .15 .08 .06 .11 .07 .06 .04 .07 .12 .47 1.10 1.73 2.19

(1) =PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PAGE
(2) »PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PERIOD
Ce CALM (WIND SPEED LESS THAN OR EQUAL TO .95 MPH)

12.
.91

01

.00

49

.57

27

.32

.16
.01

.00
.00

.00
.00

78

NNW VREL  TOTAL

O
.00
.00
.00

.00
.00

.00
.00

14
2.18
16

442
68.85
5.16

188
28.82
2.1¢

.16
.01

.00
.00

B
.00

642
100.00
7.49



SEABROOK JAN9S-DEC9SS MET DATA JOINT FREQUENCY DISTRIBUTION (210-FOOT TOWER)
43.0 FT WIND DATA STABILITY CLASS ALL CLASS FREQUENCY (PERCENT) = 100.00
WIND DIRECTION FROM

BPRED (MPH) N NNE NE ENE E ESE SE SSE ] B5W EW LEL W WNW NW NNW VRBL TOTAL
CALM 3 0 1 4 o 0 3 1 o o 1 “ 6 3 6 1] U] 37

(1) .04 .00 .01 .08 .00 .00 ) .01 .00 .00 .01 .08 .07 .04 .07 .06 .00 .43

(2) .04 .00 .01 .08 60 .00 .04 .01 .00 .00 .01 .08 .07 .04 .07 .06 .00 43

Cc-3 67 54 1 56 47 22 30 30 69 74 117 157 216 261 142 (1] o 1483

(1) .78 63 .60 65 .55 .46 38 .38 .81 .86 1.37 1.83 2.2 3,05 1.66 1.03 .00 17.29

(2) .8 .63 .60 (65 .58 .26 .35 .35 .81 .86 1,37 1.83 2.%2 3.05 1.66 1.03 .00 17.29

-7 217 101 110 107 183 106 135 179 158 147 230 346 366 453 401 270 (] 3499

(1) 2.3 1,18 1.20 1.25 1.79 1.24 1.58 2.09 1 B4 1.72 2.68 4.04 4.51 5.29 4.68 3.15 .00 40.84
(2) 2.5 1.1¢ 1.28 1.25 1.7% 1.24 1.58 2.09 1.84 1.72 2.68 4.04 4.51 5.29 4.68 13.15 .00 40.84

€12 110 32 93 132 189 191 186 110 66 8 21 313 274 32s 29% 90 0 2709

(1) 1.28 .37 1.09 1.54 1.86 2.23 2.17 1.28 ,77 1.16 2.70 3.65 3.20 3.83 3.44 1.05 .00 31.62
2) 1.28 .37 1.09 1.%4 1.86 2.2 2.17 1.28 .77 1.16 2.70 3.65 3.20 3.83 3.44 1.0% .00 31.82
13-18 € 7 54 40 16 19 i1 22 11 22 56 3 72 183 159 i1 0 720
(1) .07 .08 .63 .47 A8 .22 .13 .26 .13 .26 .65 .36 B4 2.14 1.86 .13 .00 &.40
(2) .07 .08 .63 47 19 .22 .13 .26 .13 .26 .65 .36 B4 2.14 1.86 .13 .00 6.40
19-24 0 0 i1 12 3 2 4 2 1 0 2 3 6 23 27 1 0 99
1) .00 .00 .13 L4 .04 .02 .08 .02 .01 .00 .02 .04 .08 .27 .32 .0 .00 1.16
(2) .00 .00 <43 L34 .04 02 085 .02 .01 .00 .02 .04 .09 .27 .32 .01 .00 1.16
GT 24 0 0 4 9 7 0 0 0 0 0 ] i 0 1 0 0 0 22
(1) .00 .00 .08 11 .08 .00 00 .00 .00 .00 .00 .03 .00 .01 .00 .00 .00 26
(2) .00 .00 .08 11 .08 .00 .00 .00 .00 .00 .00 .01 .00 .01 .00 00 .00 .26
ALL SPEEDS 403 194 324 360 388 340 369 244 305 342 637 855 962 1252 1030 468 0 8567

(1) 4.70 2.26 3.78 4.20 4.49 3.97 4.31 4.02 3.5 3.99 7.44 9.98 11.23 14.61 12.02 5.43 .00 100.00
2) 4.70 2.26 3.78 4.20 4.49 3.97 4.31 4.02 3.56 3.99 7.44 9.99 11.23 14.62 12.02 S5.43 .00 100.00

(1) «PERCENT OF ALL GOOD OBSERVATIONS FOR TH1S PAGE
(2) =PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PERIOD
C= CALM (WIND SPEED LESS THAN OR EQUAL TC .95 MPH)




SEABROOK JANYS-DECSS MET DATA JOINT FREQUENCY DISTRIBUTION (210-FOOT TOWER)

209.0 PT WIND DATA STABILITY CLASS A CLASS FREQUENCY (PERCENT) » 1.47
WIND DIRECTION F"

SPEED (MPH) N NNE NE ENE E ESE BE  SSE 5§ 8sw SW  WSW W WNW
CALM 0 o 0 0 0 0 0 0 0 0 0 0 4 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
c-3 0 0 0 0 0 0 0 0 0 ¢ 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00
7 0 0 0 0 0 0 0 0 0 4 1 1 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .79 .79 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .01 .01 .00 .00
8-12 0 0 1 2 1 3 19 3 0 4 4 9 1 1
1) .00 .00 79 1.5% .79 2.38 15.08 2.38 .00 3.17 3.17 7.14 .79 .79
(2) .00 .00 .0l .02 .01 .04 ] .04 .00 .08 .08 <11 .01 .01
13-18 0 0 3 3 4 1 il 12 0 6 9 ] 4 4
(1) .00 .00 2.38 2.38 3.17 .79 8.73 9.852 .00 4.76 7.14 6.35 3.17 3.7
(2) .00 .00 .04 .04 .08 .01 .33 L4 .00 .07 .11 .09 .05 .08
19-24 2 0 0 0 0 ° 1 0 0 4 2 i 0 2
(1) 1.59 .00 .00 .00 .00 .00 .79 .00 .00 .00 1.89 .79 .00 1,59
(2) .02 00 .00 .00 .00 .00 .01 .00 .00 .00 .02 .01 .00 .02
GT 24 0 c 0 0 0 0 0 4 0 0 o 0 0 o
() .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
{2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .Lo .00
ALL SPEEDS 2 0 4 $ $ 4 3 15 0 10 16 19 ] 7
(1) 1.89 00 3.17 3.97 3.97 3.17 24.60 11.90 .00 7.94 12.70 15.08 3.97 5.56
(2) .02 .00 .08 .06 .06 .08 .36 18 .00 A2 A 22 .06 .08

(1) »PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PAGE
(2) «PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PERIOD
C= CALM (WIND SPEED LESS TRAN OR EQUAL TO .95 MPH)

2
1.59
02

.00
.00

2.38
.04

0
.00
00
.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

0 0
00 .00
00 .00

0 0
00 .00
.00 .00

0 2
00 1.59
00 .02

0 L1
.00 38.10
00 .56

0 66

.00 §2.38
00 - )]

0 10
00 7.94
oo .12

0 0
oo .00
00 .00

0 126
.00 100.00
.00 1.47



SEABROOK JANSE-DEC9S MET DATA JOINT FREQUENCY DISTRIBUTION (210-FPOOT TOWER)
209.0 PT WIND DATA STABILITY CLASS B CLASS FREQUENCY (PERCENT) « 3.36
WIND DIRECTION FROM

SPEED (MPH) N NNE NE  ENE E8 ESE SE  SSE § 88w W WEW W WNW NW NNW VRBL  TOTAL
CALM 0 0 0 0 0 0 ° o 0 0 4 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 00 .00 .00 .00 wd
(2) .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .0y .00
c-3 0 0 0 ¢ 0 0 0 0 ] 0 0 4 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00
(2) .00 .09 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .90 .00 .00
4-7 1 4 0 1 1 0 1 i 0 0 2 6 1 1 2 0 0 i7
1 .35 .00 .00 28 .35 .00 38 .35 .00 .00 .70 2.09 .38 38 .70 .00 .00 5.92
(2) .01 .00 .00 .01 .01 .00 .01 01 .00 .00 .02 .07 .01 .01 .02 .00 .00 .20
6-12 i 2 i 9 L] L] 32 e 1 5 5 14 9 12 6 1 0 119
(1) .38 .70 .35 3.14 1.7¢ 2.79 11.18 2.79 .35 1.74 1.74 4 .08 3.14 4.18 2.09 .35 .00  41.46
(2) .0 .02 .01 33 .06 .09 37 .09 .01 .06 .06 L1686 11 .14 .07 .01 .00 1.39
13-18 1 i 4 10 3 2 16 14 0 3 14 10 10 17 & 1 0 114
(1) .38 .35 1.39 3.48 1.05 .70 $.57 4.88 .00 1.05 4.88 3.48 3.48 5.92 2.79 .35 .00 39.72
(2) .01 .01 .08 .12 .04 .02 19 A6 .00 .04 .16 .12 .12 .20 .09 .01 .00 1.33
19-24 0 0 3 4 0 0 4 2 1 0 5 3 2 € 5 0 0 29
1) .00 .00 1.085 .00 .00 .00 .00 .70 +38 .00 1.74 1.08 .70 2.79 1.74 .00 .00 10.10
(2) .00 .00 04 .00 .00 .00 .00 .02 .01 .00 .06 .04 .02 .09 .06 .00 .00 .34
GT 24 0 0 o 0 0 0 0 0 0 0 0 0 i 2 4 1 0 &
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .38 .70 1.39 .35 .00 2.79
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .01 .02 .08 .01 .00 .09
ALL SPEEDS 3 3 E 20 9 10 45 25 2 & 26 33 23 40 25 3 0 287
(1) 1.086 1.08 2.79 6.97 3.14 3.48 17.07 8.7 ,70 2,79 9.06 11.50 6.01 13.94 $6.71 1.08 .00 100.00
(2) .04 .04 .09 .23 .11 .12 57 .29 .02 09 .30 .39 .27 .47 .29 .04 .00 3.36

(1) =PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PAGE
{2)=PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PERIOD
Ce CALM (WIND SPEED LESS THAN OR EQUAL TO .95 MPH)



SEABROOK JANYS-DECSS MET DATA JOINT FREQUENCY DISTRIBUTION (210-POOT TOWER)
STABILITY CLASS C

209.0 FT WIND DATA CLASS FREQUENCY (PERCENT) = 5.72

WIND DIRECTION FROM

SPERD (MPH) N NNE NE  ENE E ESE sE  SSE s S5w SW  WSW W WNW
CALM 0 0 0 0 0 (] 0 0 ¢ 0 ] 0 o 4
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
C-3 0 0 1 0 0 0 0 0 0 o b 0 0 0
(1) .00 .00 .20 .00 .00 .00 €9 .00 .00 .00 a0 .00 .00 .00
(2} .00 .00 .01 .00 .00 .00 .00 .00 .00 .00 .01 .00 .00 .00
-7 - 2 0 2 € 3 3 1 9 2 5 3 5 [}
(1) .82 .41 .00 .41 1.23 .61 .61 .20 .00 .41 1.02 .61 1.02 1.64
(2) .05 .02 .00 .02 .07 .04 .04 .01 .00 .02 .06 .04 .06 .08
e-12 3 i L] 25 30 17 28 16 s 4 12 iz 19 23
(1) .61 .20 1.64 S5.11 6.13 3.48 5.73 3.27 1.02 .82 2.45 A4.50 3.89 4.70
(2) .04 .01 .09 .29 .38 .20 .33 .19 .06 .08 .14 .26 .22 27
13-18 2 0 2 4 3 2 7 s 3 6 14 13 30 45
(1) .41 00 .41 .82 .61 .41 1.43 1.02 .61 1,23 2.86 2.66 6.13 9.20
(2) .02 .00 .02 .08 .04 .02 .08 .06 .04 .07 .16 18 .35 .83
19-24 i o 0 0 0 0 o 1 [ 3 2 2 10 18
(1) .20 .00 .00 .00 .00 .00 .00 .20 .00 .61 .41 .41 2.04 3.07
2) .01 .00 .00 .00 .00 .00 .00 .01 .00 ) .02 .02 A2 .18
GT 24 0 0 0 0 0 o 0 0 0 0 ¢ 2 2 3
(1) .00 .00 <00 .00 .00 .00 .00 .00 -00 .00 .00 .41 41 .61
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .02 .02 .04
ALL SPEEDS 10 3 11 31 39 2 e 23 L} is 34 42 66 54
(1) 2.04 .61 2.25 6,34 7.98 4.50 7.77 4.70 1.64 3.07 6.95 0.59 13.50 19.22
(2) A2 04 .13 .36 A6 .26 44 .27 .09 .18 .40 49 77 1.10

(1) «PERCENT OF ALL GOOD ODSERVATIONS FOR THIS PAGE
(2) «PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PERIOD
C= CALM (WIND SPEED LESS THAN OR EQUAL TO .95 MPH)

10.

0 0
.00 .00
.00 .00

0 0
.00 .00
.00 .00

1 0
.20 .00
.01 .00

2 0
.41 .00
.02 .00

0 0
.0 .00
.00 .00

0 0
.00 .00
.00 .00

1 0
20 .00
.01 .00

4 v
.82 .00
.08 .00

489
100.00
5.72



SEABROOK JANSS-DEC95 MET DATA JOINT FREQUENCY DISTRIBUTION (210-FOOT TONWER)
209 .0 FT WIND DATA STABILITY CLASS D CLASS FREQUENCY (PERCENT) = 44.77
WIND DIRECTION FROM

SPEED (MFH) N NNE NE ENE E ESE S8E  SSE s SSW W WSW W WNW NW NNW VRBL TOTAL
CALM 0 0 0 e o 0 0 0 0 0 0 0 c 0 0 0 0 0

1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

c-3 12 15 9 17 ] 4 3 “ ? 13 ] 9 i0 ] 10 17 0 159

(1) .3 .39 L4 .44 .24 30 .16 .30 18 .34 .24 .24 .26 .21 .26 .44 .00 4.15

(2) 14 18 A1 .20 Al .08 .07 .08 .08 18 S -11 A2 .09 .12 .20 .00 1.86

49 90 56 38 54 70 54 81 63 54 3e 39 27 38 43 58 70 0 871

(1) 2.3% 1.48 .99 1.41 1.83 1.41 2.22 1.65 1.4 .94 1.02 M .99 1.12 1.51 1.83 .00 22.7%
(2) 1.08 .65 44 .63 .82 63 .95 .74 .63 42 46 .32 .44 .50 .68 .82 .00 10.18

£-12 136 75 67 77 70 110 L 96 65 65 96 99 91 130 129 111 0 1518
(1) 385 1.96 1.75% 2.01 1.83 2.87 2.5 2.51 1.70 1.70 2.51 2.59 2.38 3.40 3.37 2.%0 .00 39.57
(2) 1.59 .88 .78 .90 82 129 1.18 1.12 .76 W76 1,12 1.16 31.06 1.52 1.51 1.3 .00 17.Nn

13-18 a2 s 67 29 3 19 i% 38 34 43 91 64 117 195 148 19 0 946

() .87 91 1.7% .76 .16 .80 .50 .95 .89 1.12 2.38 1.67 3.06 S5.09 3.87 .50 .00 24.71

(2) .26 .41 .78 34 .07 .22 .22 44 .40 .50 1.06 .75 1.37 2.28 1.73 .22 .00 11.0€

19-24 4 8 23 8 i s 3 11 7 E 23 7 a2 59 38 2 0 239

(1) .10 .21 .60 .21 .03 .13 .08 .29 .18 .21 .60 18 .84 1.54 .99 .08 .00 6.24

2) .08 .09 .27 .09 .01 .06 .04 .13 -oe .09 .27 .08 37 .69 44 .02 .00 2.79

GT 24 0 1 18 10 6 5 7 3 0 0 2 2 13 18 12 2 0 99

1) .00 .03 A7 .26 16 A3 .18 .08 .00 .00 .08 .08 L34 .47 .3 .08 .00 2.59

(2) .00 .01 (21 .12 .07 .06 .08 .04 .00 .00 .02 .02 .15 .21 14 .02 .00 1.16

ALL SPEEDS i64 190 222 195 162 197 21s 218 167 165 «80 208 301 453 395 221 0 3gas

(1) 6.89 4.9 S5.80 S5.09 4.23 5,14 5.59 5,62 4.26 4.31 6.79 5.43 7,66 11.83 10.32 §5.77 .00 100.00
(2) 3.09 2.22 2.60 2.28 1.89 2.30 2.50 2.51 1.95 i.°7 3.04 2.43 3.52 5.30 4.62 2.58 .00 44.77

(1) =PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PAGE
(2) =PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PERIOD
Ce« CALM (WIND SPEED LESS THAN OR EQUAL TO .95 MPH)



SEABROOK JAN9S-DECSS MET DATA JOINT FREQUENCY DISTRIBUTION (210-FOOT TOWER)

209.0 PT WIND DATA

SPEED (MPH)

CALM
()
2)

c-3
(1)
(2)

&7
(1)
(2)

8-12
(1)
(2)

13-18
(1)
(2)

19-34
(1)
(2}

GT 24
(1)
(2)

ALL SPEEDS
(8]
(2)

0
.00
.00

i
.25
.08

43
1.7%
.50

122
4 98
1.43

27
1.10
.32

€
.24
07

208
8.36
2.40

0
.00
00

s
.20
.06

22
.90
.26

22
.90
.26

9
.37
-11

2
.08
.02

0
.00
o0

60
A5
.70

NE
o

.00
.00

.20
.08

22

.90
(26

18
L34

.24
07

1

.04
.01

.00
.00

63

.57
.74

0
.00
.00

2
.08
.02

23
.94
.27

16
65
.19

1
.04
.01

0
.00
.00

3
.12
.04

45
.84
.53

.00
.60

L34
.07

i

1
.22

11

A5
A3

4

16
.05

2

.20
.06

47

.92
.85

(1) »PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PAGE

STABILITY CLASS B

0
00
.00

9
.37
33

24
.98
.28

10
41
A2

3
A2
.04

3
.12
.04

1
.04
.0l

50
.04
.58

WIND DIRECTION FROM

SE
(4

.00
.00

.20
.06

37

.51
43

15

.61
Y

.20
.06

1

.04
.01

1

.04
.01

€4

(Bl
75

(2) «PERCENT OF ALL GOOD OBSERVATIONE FOR THIS PERIOD
.95 MPH)

Ce CALM (WIND SPEED LESS THAN OR EQUAL TO

0
.00
.00

14
.87
16

28
1.14
.33

45
1.84
.53

15
.61
18

1
L4
0

1
.04
.01

i04
4.24
1.22

CLASS FREQUENCY (PERCENT) =

0
.00
.00

124
.06
1.45

0
.00
.00

9
a7
A1

26
1.06
.30

74
3.02
.87

27
1.10
.32

?
.39
.08

b
.04
0

144
5.87
1.68

.00
.00

.33
.09

23
.27

122
4.98
1.43

65
2.65
.76

221
9.01
2.58

WEW
.00
.00

i1
.13
23
.27
100
4.08
1.17
143

5.83
1.67

12
.04

.04
.01

281
11.46
3.29

9
.00
.00

.20
.06

26
.30

115
4.69
1.4

111
4.53
1.30

.33
.09

.00
.00

265
10.81
3.0

20.67

o
.00
.00

29
.08

29
1.18
.34

169
6.89
1.98

117
4.7
3.3

34
1.39
.40

37
A1

368
14.89
4.27

119
4.85
1.3

7
.83
12

49
-14

.16
.05

261
10.64
3.08

NNW VREL
0 0
.00 .00
.00 .00
2 0
.08 .00
.02 .00
27 4
1.10 00
.32 .00
118 0
4.69 .00
1.34 .00
4 0
.29 .00
.08 .00
2 0
.08 .00
.02 .00
0 0
.00 .00
.00 .00
183 0
6.24 .00
1.79 .00

TOTAL

.00

106
4.32
1.24

456
18.60
§.33

11459
46 .86
13.43

86
.51
.01

-

27
.32
2452

100.00
28.67



SEABROOK JANSS-DEC9S MET DATA JOINT PREQUENCY DISTRIBUTION (210-FOOT TOWER)

209.0 PT WIND DATA STABILITY CLASS F CLASS FREQUENCY (PERCENT) =« 8.€1
WIND DIRECTION FROM

SPEED (MPH) N NNE NE ENE E ESE SE SSE s S8W SW  Wsw W WNW

CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 9

(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

c-3 0 4 “ 6 1 1 . i 2 3 2 2 3 0

(1) .00 .54 .54 .82 L14 -14 .27 .14 .27 A1 .27 .27 .41 .00

(2) .00 .05 .08 .07 .0 .01 .02 .01 .02 .04 .02 .02 .04 .00

47 é $ € 5 3 3 8 13 14 21 12 11 14 15

(1) .82 1.22 .82 .68 .41 .82 1.09 1.77 1.90 2.85 1.63 1.49 1.90 2.04

(2) 07 -11 .07 .06 .04 .07 .09 .15 .16 .25 L1464 .13 16 .18

6-12 3o ? 3 3 5 0 3 13 21 46 4 34 33 55

(1) 4.08 .95 .41 41 .68 .00 .41 1.77 2.85 6.25 5.98 4.62 4.48 7.47

(2) 3% .08 .04 .04 .06 .00 04 .18 .25 .54 .81 .40 .39 .64

13-18 10 1 1 [ 1 o 0 3 3 3 16 36 3 22

(1) 1.36 L4 14 .00 14 .00 .00 41 41 41 2,17 4.8% 4.21 2.99

(2) .12 01 .01 .00 .01 .00 .00 .04 .04 .04 .19 42 .36 .26

19-24 0 o c o 0 c 0 1 0 0 0 0 0 0

(1) .00 .00 .00 .00 .00 .00 .00 L14 .00 .00 .00 .00 .00 .00

{2) .00 .00 .00 .00 .00 .00 .00 .01 .00 .00 .00 .00 .00 .00

GT 24 0 0 0 4 0 0 0 0 0 0 0 0 0 0

1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

(2) 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 Y

ALL SPEEDS a6 a1 is 14 10 7 13 3l 40 73 74 g3 81 92

(1) 6.25 2.5 1.90 1.%0 1.36 .95 1.77 4.21 5.43 9,92 10,05 11.28 11.01 12.50

(2) .54 .25 .16 .16 .12 .08 18 .36 .47 .85 .87 9 .95 1.08

(1) =PERCENT OF ALL GOOD OBSERVATIONS FOR THIS FAGE
(2) =PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PERIOD
Ce CALM (WIND SPEED LESS THAN OR EQUAL TO .95 MPH)

NW  NNW VRBL

0
.00
.00

.82
07

.82
07

51
6.93
.60

12
1.63
.14

.00
.00

7
10.19
.88

.00
.00

.00
.00

.00
.00

.00
.00

TOTAL

.00
.00

39
$.30
46

157
21.23
1.84

3e4
$2.17
4.49

155
21.06
1.1

.14
.01

.00
.00

736
100.00
8.61



SEABROOK JAN9S-DECSS MET DATA JOINT FREQUENCY DISTRIBUTION (210-FOOT TOWER)
209.0 FT WIND DATA STABILITY CLASS G CLASS FREQUENCY (PERCENT) » 7.41

WIND DIRECTION FROM

SPEED (MPH) N NNE NE ENE E ESE SE SSE s SSW Sw WEW w WNW
CALM ° 0 0 [ 0 0 4 c 0 o 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00
Cc-3 0 0 2 b 2 4 4 2 3 4 7 $ 4 2
(1) .00 .00 .32 .16 .32 .63 .63 .32 47 .63 1.10 .79 .63 .32
(2) .00 .00 .02 .01 .02 .05 .08 .02 .04 .08 .08 .06 .08 .02
4-7 17 4 11 3 3 5 7 9 12 20 26 4 i8 23
(1) 2.68 63 1.74 .47 .47 .79 1.10 1.42 1.89 3.15 4.10 3.79 2.84 3.63
2) .20 .08 .13 .04 .04 .06 .08 .11 14 .23 .30 .28 .21 27
B-12 22 4 2 3 4 0 z 11 17 ie 33 9 31 41
(1) .47 .63 .32 .47 .63 00 <32 1.7¢ 2.68 2.84 5.21 4.57 4.89% 6.47
(2) .26 . 0% .02 .04 .05 .00 .02 .13 .20 .21 .39 .34 .36 .48
13-18 5 3 0 C 0 0 0 1 3 4 & 16 13 11
(1) .79 .47 .00 .00 .00 .00 .00 L16 .47 .63 1.26 2.37 2.08 1.74
(2) .06 .04 .00 .00 .00 .00 .00 .01 .04 .08 .09 .18 .18 .13
i9-24 0 0 0 0 0 0 0 0 0 4 0 o 0 o
1) .60 .co .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
GT 24 [4 o [ 0 0 0 0 0 0 0 0 0 0 0
(1} .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(21 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
ALL SPEEDS 44 il 15 7 9 i3 23 35 46 74 73 (13 77
1) $§.94 1.74 2.37 1.10 1.42 1.42 2.05 3,63 5.52 7,26 11.67 11.51 10.41 12.15
(2) .81 .13 ) .08 a1 .11 .15 .27 .41 .54 .87 .85 .77 .90

(1) «PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PAGE
(2) «PERCENT OF ALL GOOD OBSERVATIONS POR THIS PERIOD
C= CALM (WIND SPEED LESS THAN OR EQUAL TO .95 MPH)

10.
.80

.00
.00

.32
.02

0

.13
L35

30

.73
385

.95
.07

00
.00

.00
.00

68
73

10.

NNW  VRBL
o 0
.00 .00
.00 .00
4 0
.63 .00
.08 .00
ie 0
.84 .00
.21 .00
37 0
.64 .00
43 .00
] 0
.79 .00
.06 00
0 0
.00 .00
.00 .00
0 0
.09 .00
.00 .00
€4 0
09 .00
.75 .00

TOTAL

.00
.00

46
7.26
.54

230
36.28
2.69

284
44.79
3.32

74
11.67
.87

.00
.00

.00
.00

634
100.00
7.41



SEABROOK JAN9S-DECSS MET DATA JOINT FREQUENCY DISTRIBUTION (210-FOOT TOWER)
209.0 FT WIND DATA

STABILITY CLASS ALL CLASS FREQUENCY (PERCENT) = 100.00

WIND DIRECTION FROM

BPEED (MPH) N NNE NE ENE E ESE SE 8SE 8 S5 W WSW w WNW
CALM 0 0 0 0 0 0 0 o 0 4 0 0 0 0

(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

c-3 19 24 21 26 18 ie 17 21 19 29 27 27 22 17

1) 22 .28 .25 .30 (41 (21 .20 2% .22 .34 .32 .32 .26 .20

2) 22 .28 .25 .30 .21 .21 .20 25 .22 L34 .32 32 .26 .20

47 161 93 ” L 1] 102 92 137 115 113 108 108 95 102 119
1) 1.88 1.09 .90 1,03 1.1% 1.08 1.60 1.34 1.32 1.23 21.26 1.11 1.19 1.3%
(2) 1.88 1.09 .90 1.03 1.19 1.08 1.60 1.34 1.32 1.23 1.26 1.11 1.19 1.39

#-12 1.4 111 111 138 126 148 197 i82 174 216 316 307 299 431
(9] 3.67 1.30 1.30 1.58 1,47 1.73 2.30 2.24 2.03 2.3 3.69% 3.9 3.50 5.04
(2) 3.67 1.30 1.30 1.58 1.47 1.73 2.3¢ 2.24 2.93 2.53 3.69 1.59 3.50 5.04

13-18 67 49 83 47 a1 27 58 ee 60 92 217 289 316 411
(1) .78 .57 .97 .55 .25 .32 .68 1.03 .70 1,08 2.54 3.38 3.69 a4.081
(2) .78 .87 .97 .85 .28 .32 .68 1.03 .70 1.08 2.54 3.38 3.8% 4.81

1924 13 10 27 & 3 8 L} 16 9 18 s 16 52 118
(1) A8 .12 .32 .09 .04 .09 .06 i A1 .21 .41 .19 .61 1.38
(2) .18 .12 .32 .09 .04 .08 .06 .19 .11 .21 41 .19 .61 1.38

GT 24 0 1 18 13 11 6 L) 4 1 1 2 ) 16 32
(1) .00 .01 .21 .18 .13 .07 .09 .08 .01 .01 .02 .06 .19 .37
2) .00 .01 .21 .18 .13 07 .09 .08 .03 .01 .02 .06 19 .37

ALL SPEEDS 574 208 37 n7 281 299 422 436 37 461 708 739 807 1128

0
.00
.00

22
.26
.26

150
1.78
1.7%

347
4.06
4.08

272
3.18
3.18

63
.74
.74

22
.26
6

876

1) €.71 3.37 3.9 3,71 3.29 3.50 4.93 5.10 4.40 S5.39 B8.24 0.64 9.44 13.19 10.24
(2 6€.71 3.37 3.9 3.71 3.29 3.50 4.93 5.10 4.40 S5.39 6.24 B.64 9.44 13.19 10.24

(1) «PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PAGE
(2) «PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PERIOD
Ce CALM (WIND SPEED LESS THAN OR BQUAL TO .95 MPH)

NNW  VRBL
0 0
.00 .00
.00 .00
25 0
.29 .00
.29 .00
124 4
1.45 .00
1.45 .00
302 0
3.83 .00
3.5 .00
48 0
.56 .00
.56 .00
4 0
.05 .00
.08 .00
4 0
.05 .00
.05 .00
$07 4
$.93 .00
§.93 .00

TOTAL

.00
.00

sz
4.12
4.12

1781
20.82
20.82

3726
43 .56
43,56

2145
25.08
25.08

405
4.74
4.74

144
1.66
1.68

8553
100.00
100.00
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Seabrook Station
Supplemental Effluent Release Report
Radiological Impact Assessment For 1995

l. Summary

Doses resulting from liquid and gaseous effluents from Seabrook Station

during 1995 were calculated in accordance with Method Il as defined in the

Station Offsite Dose Calculation Manual (COCM). The calculational methods

used follow the models in Regulatory Guide 1.109. The calculations included |
maximum whole body doses and organ doses from all liquid releases, maximum |
offsite organ doses resulting from airborne iodines, tritium and particulate |
radionuclides, and maximum offsite beta air and gamma air doses from airborne
noble gases. Doses were also calculated for the special receptor locations
inside the site boundary: the Science and Nature Center and the "Rocks". In
addition, the direct dose from plant operation was calculated. These doses
from effluent releases and direct shine during 1995 are summarized in Table A. |

The calculated maximum annual total body dose and the maximum organ dose
from 1iquid effluents each represent 0.02% of the annual dose limits
established by Technical Specification 3.11.1.2 (3 mrem total body and 10 mrem
organ). The calculated annual maximum dose from airborne iodine, tritium and
particulate radionuclides for offsite receptor locations represents 0.02% of
the dose limit established by Technical Specification 3.11.2.3 (15 mrem
organ), whereas the calculated maximum annual beta air and gamma air doses
from airborne noble gases for offsite receptor locations represent,
respectively, 0.001% and 0.005% of the dose limits established by Technical
Specification 3.11.2.2 (20 mrad beta air and 10 mrad gamma air). The
calculated annual bete air and gamma air doses from airborne noble gases for
the Science and Nature Center were 0.0000004% and 0.000001% of the limits in
Technical Specification 3.11.2.2. Whereas for the "Rocks" the annual doses
were 0.0001% and 0.0002% of the limits in Technical Specification 3.11.2.2.

The calculated annual doses from airborne iodines, tritium and particulate
radionuclides at the Science & Nature Center and the "Rocks" were,
respectively, 0.002% and 0.05% of the 1imits in Technical

Specification 3.11.2.3.

The sum of the maximum whole body doses from all exposure pathways for
the liquid and gaseous effluents, plus the direct whole body dose from station
operation, was 3.2E-3 mrem to a hypothetical individual. This whole body dose
represents 0.01% of the annual whole body dose limit (25 mrem) for a member of
the public as set forth in 40CFR190, and demonstrates compliance with that
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code. The maximum organ dose from all exposure pathways including direct dose
was 5.1E-3 mrem. This represents 0.02% of the annual organ dose limit of
25 mrem, as set forth in 40CFR190.
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1T. Method for Calculating the Total Body and Maximum Organ Doses Re esulting
from Liguid Releases

The computer code IDLE, which is consistent with the models in
Regulatory Guide 1.109 (Reference 1), was used to calculate the total body and
organ doses resulting from liquid effluents from Seabrook Station. The
general equations A-3, A-4, A-5, A-6 and A-7 from Regulatory Guide 1.109 are
applied in IDLE. The total body doses and the organ doses are evaluated for
each of the four age groups (i.e., infant, child, teen and adult) to determine
the maximum total body dose and maximum organ dose via all existing exposure
pathways (i.e., fish and aquatic invertebrate ingestion, and shoreline
exposure) to an age-dependent individual. The values for the various factors
considered in equations A-3 through A-7 have been taken from Regulatory Guide
1.109 and the Station Offsite Dose Calculation Manual (ODCM) (Reference 2).
The specific values used for the usage factor (U p). mixing ratio (M),
bioaccumulation factor (Bip’ dose factors (D 1pj)- transit time (t.),
transfer constant from water to sediment (K ). exposure time for sediment or
soil (tb). and shore width factor (W) are provided by the reference sources as
summarized in Tahle B. The flow rate of the 1iquid effluent (F) and the
radionuclide activities (0 ) are measured specifically prior to each liquid
release. The values for half lives for radionuclides (T;) and their
radioactive decay constants (A;) have been taken from Kocher (Reference 3).

The exposure pathways considered in the calculations of total body and
maximum organ doses resulting from 1iquid discharges from Seabrook Station
have been limited to ingestion of aquatic foods and exposure to shoreline
deposits. The dose calculations do not include the ingestion of potable water
and irrigated vegetation as potential exposure pathways because the liquid
effluents from the plant are discharged into salt water.

Table A presents the calculated liquid pathway doses for each calendar
quarter and also the total for the year.



I11. Method for Calculating the Gamma and Beta Air Doses from Noble Gases

The computer codes AIRAD and AEOLUS 2 (Mod 06) were used for the
calculation of both the gamma and beta air doses resulting from noble gases
present in gaseous effluents released from Seabrook Station. The features and
use of AEOLUS 2 for the calculation of atmospheric dispersion factors (i.e.,
Chi/Q factors) from recorded meteorological data (i.e., meteorological data
measurements taken during the time of the release) are described in section
B.7.3.2 of Seabrook’'s ODCM. Meteorological dispersion factors concurrent with
periods of batch gas releases are calculated along with the values for
quarterly average dispersion factors. The atmospheric dispersion factors
calculated using AEOLUS 2 were, in turn, used in the gamma and beta air dose
calculations by AIRAD. AIRAD is consistent with the models presented in
Regulatory Guide 1.109, general equations B-4 and B-5. The values for the

dose factors, DF} and DF?. have been taken from Table B-1 in Regulatory
Guide 1.109.

Table A lists the calc.lated air doses for each calendar quarter, and
the total for the year.
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IV. Method for Calculating the Critical Organ Pose Resulting from lodines,

Tritium and Particulates with Tl,z r r than D in
Releases

The computer codes AEOLUS 2 (Mod 06) and ATMODOS were used for the
calculation of the organ doses resulting from iodines, tritium and
particulates with half-l1ives greater than 8 days present in gaseous effluents
released from Seabrook Station. The features and use of AEQLUS 2 for the
calculation of atmospreric dispersion factors (i.e., Chi/Q factors) from
recorded meteorological data (i.e., meteorological data measurements taken
during the time of the release) are described in section B.7.3.2 of Seabrook's
0DCM. Meteorological dispersion factors concurrent with periods of batch gas
releases were calculated along with the values for quarterly average
dispersion factors. The atmospheric dispersion factors calculated using
AEOLUS 2 were, in turn, used in the dose calculations by ATMODOS. ATMODOS
calculates the organ doses ( i.e., dose to bone, liver, kidney, lung, lower
large intestine, total body, and skin) due to the presence of radionuclides
other than noble gases in gaseous effluents, and is consistent with the models
presented in Appendix C of Regulatory Guide 1.109. The pathways considered in
the dose calculations are the ground plane, inhalation, and ingestion of
stored vegetables, fresh garden vegetables, milk and meat. The critical organ
dose is determined for the offsite location (e.g., site boundary, nearest
resident or farm) of receptor pathways as identified in the most recent annual
land use census. The total body dose contribucions via the ground plane and
inhalation pathways as calculated by ATMODOS have also been included in the
total body dose estimates for the special receptor locations inside the site
boundary. Equations C-1 through C-13 are applied in the ATMODOS calculation
of the critical organ doses. The input data and assumptions are those
provided in Appendix C of Regulatory Guide 1.109, except where site-specific
data and assumptions have bee. identified in Tables B.7-2 and B.7-3 of
Seabrook’'s ODCM. These two ODCM tables provide the options for special
conditions, depending on the type of receptor being evaluated at a specific
location, that are to be applied in Method Il calculations. The receptor type
controls the exposure pathways for calculational purposes. The receptor types
used in the dose calculations were a resident receptor (which considered the
ground plane, inhalation and vegetable ingestion exposure pathways), a8 milk
receptor (which considered the ground plane, inhalation, vegetable and milk
ingestion exposure pathways) and & boundary and radius receptor (both of which
considered the ground plane and inhalation exposure pathways). The resident
and milk receptor locations for the various sector were based on the 1995 land
use census data for Seabrook Station (Table D). The radius receptor locations
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were applied at several distances in each sector to insure that the location
of .Licsmaximum doses were not overlooked.

Depletion of the plume during transport is considered by AEOLUS 2 in the
calculations of atmospheric dispersion factors (e.g., calculation of (/01%).
A c.ielding factor (Sg) of 0.7 is applied for residential structures. The ;
source for the values of the various factors used in equations C-1 through 5
C-13 are summarized in Table C.
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TABLE A
Seabrook Station
ffluent an i ] miannual Repor
Maximum'8) 0ff-site n Commi tmen Mem

9

r f the Publi

Dose (mrem)(b)

1st 2nd 3rd

4th

Quarter Quarter Quarter Quarter Year(C)
Liquid Effluents:
Total Body Dose 9.4E-05 B8.1E-05 1.06-04 4.0E-04 6.8F-04
(1) (2) (1) (2)
Organ Dose 4 .26-04 3.26-04 4.1€E-04 1.2E-03 2.4E-03
(3) (3) (3) (3)
Airborne Effluents:
Organ Dose from lodines, 2.4E-04 1.1E-04 1.8E-05 2.0E-03 2.4£-03
Tritium, and Particulates (4) (5) (6) (7)
Noble Gases Beta Air 1.9E-05 2.2E-05 9.6E-05 9.2€-05 2.3E-04
(mrad) (8) (9) (10) (11)
Gamma 3.3t-05 4.3E-05 2.3E-04 1.7E-04 4.BE-04
Air (8) (12) (10) (11)
{mrad)
Doses (mrem) at Receptor Locations Inside Site Boundary!9).
Science and Nature Center (SW,
488m) :
Beta Air Dose (mrad) 7.0E-08 .- 7.8E-09 - 7.8E-08
Gamma Air Dose (mrad) 9.6E-08 - 4 .8E-08 .o 1.4E-07
Organ Dose (mrem) 4 .5E-06 -e 1.0E-06 2.4E-04 2.4€-04
(13) (14) (15)
The "Rocks"™ (NE/ENE, 244m)
Beta Air Dose (mrad) 1.9E-06 7.7E-06 2.9E-06 1.5E-05 2.8E-05
Gamma Air Dose (mrad) 1.6E-06 4.0E-06 2.5E-06 9.3E-06 1.7E-05
Organ Dose (mrem) 5.BE-05 9.26-04 4.0E-05 6.1E-03 7.1E-03
(13) (13) (13) (15)
0

Direct Do§e From Plant
Operation'®)
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(a)

(b)

(c)

(d)

(e)

Rizv?

“Maximum means the largest fraction of corresponding 10CFRSO0,
Appendix 1, dose design objective.

The numbered footnotes indicate the age group, organ, and location
(compass sector and distance from stack in meters) of the dose receptor,
where appropriate,

(1) Child

(2) Adult

(3) Bone of a Child

(4) Liver, Kidney, Lung, GI-LLI, Thyroid, and Whole Body of a
Child, N-1000

(5) GI-LLI of a Teen, NW-1000

(6) Liver, Kidney, Lung, GI-LLI, Thyroid, and Whole B3ody of a
Child, NW-1000

(7) GI-LLI of a Child, S-1000

(8) SW-1000

(9) ENE-2276

(10) SE-2276

(11) ESE-2276

(12) NNW-775

(13) Liver, Kidney, Lung, GI-LLI, Thyroid, and Whole Body of a
Teen

(14) Liver, Kidney, Lung, GI-LLI, Thyroid, and Whole Body of an
Adult and Teen

(15) Lung of a Teen

"Maximum" dose for the year is the sum of the maximum doses for each
quarter. This results in a conservative yearly dose estimate, but still
well within the 1imits of 10CFR50.

For each special receptor location, the whole body and organ doses
calculated for the airborne effluent releases were adjusted by the
occupancy factor provided in Seabrook’'s ODCM (i.e., 0.0014 for the
Science and Nature Center and 0.0076 for the "Rocks").

Only station sources are considered since there are no other facilities
within five miles of Seabrook Station. 1995 data for the closest
off-site environmental TLD locations in each sector (as listed in

Table B.4-1 of Seabrook’s ODCM) were compared to preoperation data from
1986-1988 for the same locations. No statistical difference which could
be attributed to station sources was identified.



TABLE B

Sources of the Values of Factors Used in Liquid Dose Equations

Source
—a———— ——————— |

Table B.7-1, Station ODCM

M, Section B.7.1, Station ODCM (value=0.1 for
aquatic foods and 0.025 for shoreline)
Bip Table A-1, Reg. Guide 1.109
Daip; Tables E-11 through E-14, R.G. 1,109 %
tp Section B.7.1, Station OOCM
K Reg. Guide 1.109
ty Reg. Guide 1.109
W Table A-2, Reg. Guide 1.109 (value=0.5)

S E e e ——————— ]
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TABLE C

Sources of Values for the Factors Used in Dose Equations for Gaseous Releases

nractor Source
===

ty Reg. Guide 1.109

Kocher (Reference 3)

Table E-6, Reg. Guide 1.109
Calculated by AEOLUS 2 (Mod 5)
Table B.7-3, Station ODCM

Tables E-7 through E-10, R.G.1.109
Reg. Guide 1.109

Table B.7-2, Station 0DCM
Table E-15, Reg. Guide 1.109
Table E-1, Reg. Guide 1.109
Reg. Guide 1.109

H Table B.7-2, Station ODCM

P Tables E-1 and E-2, R.G. 1.109
Qr Table E-3, Reg. Guide 1.109
ts Reg. Guide 1.109

f Tahle B.7-2, Station ODCM

s Table B.7-2, Station ODCM

Fe Table E-1, Reg. Guide 1.109
t, Table E-15, Reg. Guide 1.109

DFIU.a Tables E-11 through E-14,
R.G.1.109

Table B.7-3, Station ODCM

¥ L | Table B.7-3, Station ODCM

s, Reg. Guide 1.109

o, Calculated by AEOLUS 2 (Mod 5)
Table £-15, Reg. Guide 1.109
Q¢ Table E-3, Reg. Guide 1.109
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TABLE D

Receptor Locations' for Seabrook Station

o X LY
Milk Animal
Nearest Nearest within § Mi
Resident Garden Radius
mile (km) | mile (km) mile (km)
N 0.6 (1.0) 2.6 a2y ---
NNE | 2.0 (3.2) | 2.0 (3.2)
[ v [15@0[20aG2
| e |15 2 . :
E | 1.6 (2.6) -
ESE | 1.5 (2.4)
SE | 1.5 (2.4) :
SSE | 0.6 (1.0) i
s [0.6 (1.0) | 0.7 (1.1)
| ssv [o0.6 100|083 ot
| s« [o6a.0foean]| 3262
u WSK | 0.7 (1.1)
Woo|0.6 (1.0) ] 0.7 (1.1)
WNK [ 0.6 (1.0) | 1.0 (1.6) | 3.8 (6.1)
4.8 (7.7)
NW | 0.6 (1.0) | 0.7 (1.1) | 4.4 (7.1)
NN | 0.7 (1.1 | 0.7 (1.1) | 3.4 (5.5
|

* Locations

based

on 1995 Land Use Census.
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