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ABSTRACT

The Station 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 estimates of doses and
radionuclide concentrations occurring beyond the boundaries of Seabrook Station
resulting from normal Station operation (Part B).

The sampling and analysis programs in Part A provide the inputs for the
models of Part B in order to calculate coffsite 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 con-
centrations of radioactive materials released as a result of the operation of
Seabrook Station are not significantly higher than expected.
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PART A

RADTOLOGICAL ZFFLUENT MONITGRING PROCRAMS

1.0 INTROQUCTION

The purpose of Part A of the ODCM (Off-Site Dose Calculation Manual) i3
to descripe the sampling and analysis programs conducted by the Station which
srovides input to the models in Part 8 for calculating 1iquid and gaseous
effluent concentrations, monitor setpoints, and off-site doses. The results
of Part B calculations are used to determine compliance with the concentration
an” dose requirements of Technical Specification 3/4.11.

The Radiological Environmental Monitoring Program required as a minimum
to be conducted (per Technical Specification 3/4.12) is described in Part A,
with the identification 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
tre 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 developed in the
surveillance and monitering programs described in Part A to the ODCM provide a
means to confirm that measurable concentrations of radioactive materials
released as a result of Seabrook Station operations are not significantly
nigher than expected based on the dose models in Part 8.

O

4626R COCM Rev. 10




2.0 QESACNSIITLITIES FOR PART A
A1l zhanges to Part A of the O0CM shall be reviewed and agpreived 24 %t@

Seatisn Czerations Review Committee (ICRC) anc the Nuclear Regulatary
Commissicn pricr to implementation.

1+ ¢hall be the responsidility of the Station Manager 0 ensure that

- .

the OCCM is used in the performance of the survetlllance requirements and
administrative contrals of the appropriate portions of the Technical

Specifications.

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

Radioactive 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 shall be used as appropriate with the methodology of
part B of the OOCM to assure that the concentrations of 1iquid effluents at
the point of release from the multiport diffuser of the circulating water
system are maintained Jithin the limite of Technical specification 3.11.1.1
for Unit 1.

Radicactive effluent information for liquids 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 3/4.11.1.2, 3/4.11.1.3,
and 3/4.11.4.

A.3-1
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TABLE A.3-1

Radioactive Liguid Waste Sampling and Aralysis Program

- Lower Limit
Liguid Minimum Type of of Detection
Release Samp ling Analysis Activity (Lep) (V)

Type frequency fFrequency Analysis (uci/ml)
A. tLiquid P P Principal Ganma
Radwaste fach Batch fach Batch fmitters(3) 5x10°7
Test Tanks o
1131 1x10°®
(Batch -
Release)(?) p - Dissolved and 1x10°3
One Batch/M Entrained Gases
{(Gamma Emitters)
P uid) H-3 11072
tach Batch Composite
Gross Alpha 1107
= ST
P o(4) Sr-89, Sr-90 5x10 8
Each Batch Composite
Fe-55 1x10°®
8. Turbine Bulldin - W Principal Gamma
sump Effluent(8)| Grab Sample imitters(3) 5x10-7
1-131 10
—— TN - EN .
{ Cont inuous
Releasel - M Dissolved and
Grab Sample Entrained Gases 1x10°5
(Gamma fmitters)
| PP B UL T e ke T
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TABLE A.3-1

Radioactive tiquid Waste Sampling and Analysis Program

(cont inued)
Lower Limit
Liquid Hinimum Type of of Detection
Release Sampling Analysis Activity (Lepy (1)
| Type frequency frequency Analysis (uci/ml)
w ~ H-3 ix10°5
Grab Sample
Gross Alpha ix1o-!
W Q Sr-89, Sr-90 5x10 8
Grab Sample jrmeeans e
Fe-55 1x10°6
€. Steam Generator w “ Principal Gamma
Blowdown Flash | Grab Sample tmitters(3) 5x10 7
Tank(6)(8)
-1 1xi0°®
(Cont inuous
Release)(3) W B pissolved and 1x10°3
Grab Sample tntrained Gases
{ Gamma [-itters)*
W - H-3 11073
Grab Sample T L S o e
Gross Alpha ix10 !
W Q Sr-89, Sr-90 { 5x10 B
Grab Sample e T e el I AR
fe 55 l x10 b
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TABLE A.3-1

Radicactive Liguid Waste Sampling and Analysis Program

{continued)

Lower Limit
1t iquid Minimum Type of of Detection
Release Sampling Analysis Activity {(LLd) (1)

Type fFrequency ] frequency Analysis (uci/ml} |
0. Service water(?) = w Principal Gamma
Grab Sample fmitters(3) 5x10°7
1-131 1x10°6
w H Dissolved and
Grab Sample Entrained Gases Ix10°3
(Gamma [mitters)
W - H-3 1x1073
Grab Sample = e
Gross Alpha 1x10°7
W Q Sr-89, Sr-90 5x10° 8
Grab Sample e
Fe-55 1x10°®
P - Prior to Discharge
W - Weekly
M - Monthly
- Quarterly



TASLE A 3-1

Notations

(1)The LLD 15 defined, for purposes of these specifications, as the smallest
concentration of radicactive material in a sample that will yiela a net
count, above system background, that will be detected with 95 percent
probability 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 Sy
LLD = 5
ExVx 2.22 x 10

x Y x exp (=hat)
Where:

LLD = the "a priori® lower limit 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°% « the number of disintegrations per minute per
microcurie,

Y = the fractional radiochemical yield, when applicable,

N\ = the]rad1oact1ve 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 €, Vv, Y, and at should be used in the calculation.
It should be recognized that the LLD 1s defined as an 3 priori (before the
fact) 1imit representing the capability of a measurement system and not as
an a posteriori (after the fact) 1imit for a particular measurement.
(2)A batch release is the discharge of 1iquid wastes of a discrete volume.

Prior to sampling for analyses, each batch shall be isolated, and then
thoroughly mixed to assure representative sampling.

A.3-5
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TABLE A .3-1

Notations
(Continueaq)

(3)The principal gamma emitters for which the LLD specification applies
include the following radionuclides: Mn-34, Fe-59, Co-58, Co-60, In-65,
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 Technical Specification 6.8.1.4. [Isotopes which are not
detected should he reported as "“not detected." Values determined to be
below detectable levels are not used in dose calculations.

(4)A composite sample is one in which the quantity of 1iquid 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 liquids released.

(5)A continuous release is the discharge of 1iquid wastes of a nondiscrete
volume, e.g., from a volume of a system that has an input flow during the
continuous release.

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

(7' 2pincipal 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
1x10°3 uC/cc.

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

4.  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 1iquid rate-of-change alarm will be
set to ensure that its sensitivity to detect a PCCW/SWS leak is equal
to or greater than that of an SWS raciation monitor, located in the
unit's combined SWS discharge, with an LLD of 1x10‘é uCscc. 1f this
sensitivity cannot be achieved, the SWS will be sampled once every 12
hours.

(8)1¢ the Turbine Building Sump (Steam Generator Blowdown Flash Tank)
jsolate due to high concentration of radicactivity, that liquid stream ~il]
be sampled and analyzed for lodine-131 and principal gamma emitters prior
to release.
A.3-6
ODCM Rev. &



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 radiocactive
materials released in gaseous effluents from the site to areas at and beyond
the site boundary are within the limits of Technical Specification 3.11.2.10
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, 3/8.11.,2.3,
3/4.11.2.4, and 3/4.1).4.

A.d4-)
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TABLE A.4-1

Radioactive Gaseous Waste Sampling
and Analysis Program

Gaseous Minimum Type of Lower Limit
Release Sampling Analysis Activity of Detection(!)
~ lype fFrequency frequency Analysis 1) (u€i/cc)
1. Plant Vent u(3)(4) “ Principal Gamma Emitters(?) 1x10°4
Grab Sample
H-3 ix10°®
Cont inuous(®) w(®) 1-131 ix10 12
Charcoal
Sample
Cont inuous(3) w(6) Principal Gamma Emitters (2) x4
Particulate
Sample
cont inuous (%) ~ Gross Alpha xio-1!
Composite
Particulate
Samp le
cont inuous(3) Q Sr-89, Sr-90 xig 1
Composite
Particulate
Samp le
2 Condenser Air ui ) ui 1) Principal Gamma Emitters ix1g 4
kRemoval txhaust Grab Sample T e e IR R s b T
W3 1x10 &
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TABLE A.4-]

Radioactive Gaseous Waste Sampling

and Analysis Program

{cont inued)
Gaseous Minimum Type of lower Limit
Release sampling Analysis Actlvity of Detection(}
~_Type Frequency frequency Analysis (LID) (uwCi/cc)
3.  Gland Steam Cont inuous W Principal Gamma Emitters(?) -1
Packing Exhauster Particulate
Samp le
Cont inuous “ 1-131 1x10°12
Charcoal
Sample
Cont inuous - Gross Alpha 1x10-11
Compesite
Particulate
Samp le
Cont inuous 0 Sr-89, Sr-90 1x10°1!
Composite
Particulate
Samp le
4. Contaimment p(3) P Principal Gamma Emitters (2) Ix104
Purge fach Purge Grab tach Purge et —
Sample H-3 (oxide) 1xig b
feri e D ——— | SRS i orae SRS




TABLE A.4-]

Notatigns

(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
probability with only 5 percent probability of falsely concluding that a
blank observation represents a “real” signal.

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

4.566 Sy

Ex¥x 2.8 3 106 x Y x exp (=-Aat)

LLD =

where:

LLD = the "a priori® lower limit 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),

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

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

Y = the fractional radiochemica) yield, when apniicable,

A -1the radioactive decay constant for the particular radionuciide
(s~'), and

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

Typical values of E, Vv, Y, and &t should be used in the calculation.
It should be recognized that the LLD 1s defined as an 3 priori (before the

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

A.4-4
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TABLE A.4-|

Radicactive Gaseous Waste Sampling and Analysis Program
(continued)

Notations

/"

“‘The 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-141, 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
Specification 6.8.1.4. Isotopes which are not detected should be reported
as "not detected." Values determined to be below detectable levels are not
used in dose calculations.

(3)Sampling and analysis shall also be performed following shutdown, startup,

or a THERMAL POWER chauge exceeding 15 percent of RATED THERMAL POWER

within a one hour period unless; 1) analysis shows that the DOSE EQUIVALENT

I-13] 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 flooded.

(SJTha ratio of the sample flow rate to the sampled stream flow rate shall be

known for the time period covered by each dose or dose rate calculation

made in accordance with Technical Specifications 3.11.2.1, 3.11.2.2, and

2kl 9.3

(G)Samples 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 pericd
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 apply if (!l)
analysis shows that the DOSE EQUIVALENT I-131 concentration in the reactor
coolant has not increased more than a factor of 3; and (2) the noble gas
monitor shows that effluent activity has not increased more than a factor

of 3.

(7)
}Samplcs shall be taken prior to start-up of condenser air removal system
when there have been indications of a primary to secondary leak.

A.4-5 ODCM  Rev. &



§.0 RADIOLOGICAL ENVIRONMENTAL MONITORING

§.1 Sampling and Analysis Program

The Radiological Environmental Monitoring Program (REMP) provides
representative measurements of radiation and radioactive materials in those
exposure pathways and fer those radionuclides that lead to the highest
potential radiation exposure of members of the public resulting from station
operation. This monitoring program is required by Technical
Specification 3.12.1. The monitoring program implements Section 1V.B8.2 of
Appendix 1 to 10CFR, Part SO, and thereby supplements the radiological
effluent monitoring 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 QJ0CM.

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 (1f available) shall be added to the REMP within 30 days,
and the specific locations, from which the samples are unavailable may then be
deleted from the monitoring program. In this context, the term ynavailable
means that samples are no longer available to be collected now or in the
future for reasons such as the permission from the owner 1o collect the
samples has been withdrawn or he has gone out of business, thus causing the
permanent lose of the sample location.

ODCM Rev. &



§.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 locatien in
each of the 16 meteorological sectors of the nearest milk animal, the nearest
residence, and the nearest garden of greater than 50 m2 producing broad leaf
vegetation.

The land use census ensures that changes in the use of area bteyond the
site boundary are identified, and appropriate modifications to the monitoring
program 2nd 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 survey method, or combination of
methods, which may include, but are not limited to, door-to-door surveys
(1.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 bDe
added within 30 days to the REMP., These new locations required to be addec %0
the sampling program shal) only be those from which permission from the owner
to collect samples can be obtained and sufficient sample volume is availab'e

A.5-2
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TABLE A.5-1

Radiological fnvironmental! Monitoring Program

‘AR%¥  ROQO

»
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Exposure Pathway

~_and/or Sample

Number of

Representative
Samples and a

Sample tocations

Sampiing and
Collection Frequency

Type and Frequency
of Analysis

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 meteorclogical sector,
generally in the 6 to 8 km range
from the site;

The balance of the stations to

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

Quarterly.

Gamma dose quarterly.

2.

AIRBORNE

Radtolodine and
Particulates

Samples from five \ocationsd:

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

One sample from the vicinity of
a community having the highest
calculated long term average
ground level n/4

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

Radiciodine Cannister:

[-13 analysis weekly.

Part.culate Sampier:

Gress beta radioactivity
analysis following filter
change®;

Gamma isctopic analysis®
of composite (by location)
guarierly.
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Exposure Pathway
and/or Sample

TABLE A.5-1
(Continued)

Number of
Representative

Samples and
Sample Locations

Sampling and
Collection freguency

Type and Frequency
of Analysis

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

ST

ot s
3. WATERBORNE

a. Surface

b. Sediment from

from
shoreline

One sample in the discharge area.
One sample from a control location.

One sampie from area with existing
or potential recreational value.

Monthly grab sample.

Semiannually.

Gamma isotopic analy-is®
monthly. Composite for
tritium analysis quarterly.

Gamma isotopic analy:is®
semiannually.

4. INGESVION

a. Milk

samples from milking animals in
three locations within 5 km
distance having the highest dose
potential. If their are none,
then, one sample from milking
animals in each of three areas
between 5 to 8 km distant where
doses are calculated te be
greater than 1| mrem per yr.f

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

Semimonthly when
milking animails are on
pasture, monthly at
other times.

Gamma isotopic® and 1-131
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 thro. commer-
cially and recreationally important
species in vicinity of plant
discharge area.

One sample of similar species in
areas not influenced by plant
discharge.

Samples of three (if practicail)
different kinds of broad leaf
vegetation® grown nearest each of
two different off-site locations
of highest predicted long-term
average ground-level B/Q if milk
sampling is not performed.

One sample of each of the similar
broad leaf vegetation~ grown at

a control location, as for example
15-30 km distant in the least
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 isotopic ana!ysnse
on edible portions.

Gamma 1solop[ce and I-131

analysis.

Gamma isotopice and I-131

analysis.
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a)

b)

)

d)

e)

f)

9)

TABLE A.5-1
(Continued)

Table Notation

specific parameters of distance and direction sector from the centeriine of the Unit | reactor, and
additiona) description where pertinent, shall be provided for each and every sample location in

Table B.4-1 in the ODCH, Part B. peviations are permitted from the required sampling schedule if
spec imens are unobtainable due to circumstances such as hazardous conditions, seasonal unavailability

and malfunction of automatic sampling equipment. | f—specimens are unobtatnable dwe Lo sampling

equ15iEHrﬂlr+funeQ+uu1-effort-sua44—bo4la4su&o—co-alnln_Ln;nns&4vo»cet4ooqp¢4.o—to—&he—en‘~o£~&he—no&&

sampHtrepertodT A . _Annual
Radiclegical bavi C rating Report- ™=t is recognized that, at times, it may not be possible or
practicable to continue to obtain samplies of the media of choice at the most desired location or time.
In these instances suitable alternative media and locations m:y be ch~.en for the particular pathway in
question and appropriate substitutions made within 30 days in the recfioisgical environmental monitoring
program. Identify the cause of the unavallability of samples fcr the® pathway and identify the new
location(s), if avallable, for obtaining replacement samples in toe nexi Semiannual Radioactive Effluent
Release Report and also include in the report a revised figure(s) and toile for the ODCM reflecting the

new location(s}.

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

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

performed on the fndividual samples.

Optimal alr sampling locations are based not only on B/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 tdentification and quantification of gamma-emitting radionuclides that
may be attributable to the effluents from the facility.

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

if broad leaf vegetation is unavailable, other vegetation will be sampied.
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JABLE A.5-2

petection Capabilities for Environmental Sample Analysisd.f.d

Lower Limit of Detection (LLD)P

Water Airborne Partlcﬂlate lntzztc;::tes Milk Food Products Sediment
Analysis (pCi/kgq) or Gas (pCi/m )  (pCi/kg, wet) (pCi/kg) (pCi/kg, wet) (pCi/kq, dry)
Gross Beta 4 0.01
H-3 3,000
Mn-54 15 130
fFe-59 30 260
Co 58, 60 15 130
In-65 30 260
Ir-Nb-95 15¢
i-13) 5 0.07 1 60€
Cs-134 15 0.05 130 15 60 150
Cs-137 18 0.06 150 18 80 180
Ba-1a-140 15¢.d 15¢.4



a)

b)

TABLE A.5-2
(Continued)

Table Notation

This 14st 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 Repert.

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 conciuding that & blank
observatiocn represents a “real"” signal.

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

4.66 3
V ' 2.22 T Y T exp(-Aat)

LLD = P

where:

LLD 1s the *a priori* lower limit of detection as defined above, as
picocuries per unit mass or volume;

4.66 is a constant derived from the Kyipha 3nd 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;

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

2.22 is the number of disintegrations per minute per picocurie;

Y {s the fractional radiochemical yield, when applicable;

A is the radioactive decay constant for the particular radicnuclide
as per second; and

At for environmental samples is the elapsed time 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 LLDs unachievable. In such cases, the contributing factors shall be
identified and described in the Annua’ Radiological Environmental
Operating Report.

Parent only.

The Ba-140 LLD and concentration can be determined by the analysis of its
short-lived daughter product La-140 subsequent to an eight-day period
following collection. The calculation shal) 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 1ts original value). The

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

B-oad leaf vegetation only.

1f the measured concentration minus the three standard deviation
uyncertainty 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.

ODCM Rewv.
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Reporting Levels for Radioactivity Concentrations in Environmental Sampies

LE A.5-3

Fish and

Water Airborne Part\cﬂlate Invertebrates Milk food Products
Analysis (pCi/kqg) or Gas (pCi/m’) {pCi/kg, wet) {pCi/kg) _(pCi/kq, wet)
H-3 30,000
Mn-54 1,000 30,000
Fe-59 400 10,000
€o-58 1,000 30,000
Co-60 300 10,000
In-b5 300 206,000
Ir ND-95 400*
1-13} 100 0.9 3 100**
Cs-134 30 10 1,000 60 1,000
Cs-1317 50 20 2,000 10 2,000
Ba-1a-140 200* 300+

*~ parent only.
»* Broad leaf vegetation only.




SEABROOK STATION QOCM
PART B

RADIOLOGICAL CALCULATIONAL METHODS AND PARAMETERS



1.0 INTRODUCTICN

Part 8 of the ODCM (Off-Site Dose Calculation Manual) provides forma!
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
kRadiological Effluent Technical Specifications (RETS), Sections 3/¢.3.3.9,
3/4,3.3.10, and 3/4.11, as well as the REMP detailed in Part A of :he manual.
The OOCM forms the basis for station procedures which document the off-site
doses due to station operation wnich are used to snow compliance with tne
numerical guides for design objectives of Section II of Apperdix | to
10CFR Part 50. The methods contained herein follow accepted NRC guidance,
unless otherwise noted in the text.

1.1 R nsipilities for Part 8

All changes to Part B8 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 Semiannual
Radioactive Effluent Release Report for the period in which the change(s) was
made effective.

[t shall be the responsibility of the Station Manager to ensure that the
OOCM is used in the performance of in-plant surveillance requirements and
administrative controls of the appropriate portions of the Technical
Specifications, and Effluent Control Program detailed in Part A of the manual,
The Production Services Manager shall be responsible to ensure that the
Radiological Environmental Monftoring Program described in Section 4 of Part B
is implemented in accordance with Technical Specification 3/4.12 and Part A of
this manual.

00CM Rev. 8
g.1-1
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TABLE B.1-1

summary of Radiological Effiuent Technical Specifications and Implementing Equations

Technical Specification

3.12.1.4

3.33.2.2

3.83-3:3

2.4L1.2.3

Liquid Effluent
Concentration

tiquid Effluent
Dose

tiquid Radwaste
Treatment
Cperability

Gasegus Effluents
Dose Rate

Category

Total Fraction of
MPC Excluding Noble
Gases

Total Noble Gas
Concentration

Total Body Dose

Organ Dose

Total Body Dose
Organ Dose

Total Body Dose Rate
from Noble Gases

Skin Dose Rate
from Noble Gases

Organ Dose Rate
from 1-131, 1-133,
Tritium and
Particulates with
Tl/Z > 8 Days

Method |

£q.

Eq.

Eq.

Eq.

£q.
Eq.

£q.

£Eq.

£Eq.

(1)

2-1

-2

3-1

3-¢

=1
3-2

33

3-4

3-5

Limit

1.0

|~

2 x 1074 pcism

A

€ 1.5 mrem in a qtr.
£ 3.0 mrem in @ yr.
£ 5 mrem in a gtr.
£ 10 mrem in 3 yr.
£ 0.06 mrem in a mo.
£ 0.2 mrem in a mo.

£ 500 mrem/yr.

3000 mrem/yr.

I~

1500 mrem/yr.

|~
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TABLE B.1-1
(Continued)

summary of Radiological Effluent Technical Specifications and Implementing Equations

Technical Specification

3-1.2.2

3.11.2.3

3.13.2.4

3.11.4

3.3.3.9

Gaseous Effluents
Dose from Noble
Gases

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

Ventilation
Exhaust Treatment

Total Dose (from
A1l Sources)

Ligquid Effluent
Monitor Setpoint

Ligquid Waste Test
Tank Monitor

Categqory

Gamma Air Dose from
Noble Gases

Beta Air Dose from
Noble Gases

Organ Dose from
lodines, Tritium and
Particulates with
71/2 > 8 Days

Organ Dose

Total Body Dose

~ Organ Dose

Thyroid Dose

Alarm Setpoint

(1)

Method 1

£Eq. 3-6

£Eq. 3-7

Eqg. 3-8

Eq. 3-8

Footnote (2).

£q. 5-1

Limit

£ 5 mrad in a qtr.

A

10 mrad in a yr.

IA

10 mrad in a qtr.

20 mrad in a yr.

I~

In

7.5 mrem in a qtr.

15 mrem in a yr.

A

I~

0.3 mrem in a mo.

£ 25 mrem in & yr.

I~

25 mrem in & yr.

Y

75 mrem in & yr.

1.5. 3:.1}1.1.1



o TABLE B.1-1
"3 (Continued)
N
™~

Summary of Radiological Effluent Technical Specifications and Implementing Equations

(1)

Technical Specification Category Method | Limit
3.3:3.39 Gaseous Effluent
Monitor Setpoint
Plant Vent Alarm/Trip Setpoint Eq. 5-9 7.5 3. 18.2.%
Wide Range Gas for Total Body Dose (Total Body)
Monitors Rate
Alarm/Trip Setpoint Eg. 5-10 ¥.5.-3:11.2.1
for Skin Dose Rate {Skin)
vt
Lln

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

(2) Technical Specification 3.11.4.3 requires this evaluation only if twice the 1imit of equations 3-1, 3-2,
3-12, 3-15 or 3-18 is reached. 1f 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.

"A9Y WIG0

4



Summary of Method | Ecuaticns t0 Calculate

ynrestricted Ares Liguid Concentrations

Equation
Number Category Equation
2-1 Total Fracition of MPC in ENG z 2
Liquids, Except Noble Gases
mlti
23 Total Activity of Dissolved NG
anc Entrained Noble Gases NG (uCi ) rg
from all Station Sources G [—nﬂ-) 1
s 2E-04

ODCM Rev. 8
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Equation

Numper Category Equation_
3<1 Total Body
Dose Dyp(mrem) = k‘z Qi DFLiep
32 Maximum
Organ Dose Dmo(mrem) = k T Q4 DFLipg

R121\42
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TAB‘§ B.1-4

summary of Method | fauations to Calculate

e

Doce Rates

Equation
Number Category Equation

3-3 Total Body Dose Rate mrem

from Noble Gases Oty (—y-;.—]" 0.85 « EL(R) « 30 0 DFB;
1

3-4 Skin Dose Rate from (mrem . 4
Noble Gases Uskin t—;jr-]' EL(R) %: G OF,

249 Critical Organ Dose Rate mrem ’
from lodines, Tritium, Deo ( )‘ EL(R) %: Qi OFG; .,
and Particulates with T

1/2 Greater than Eight
Days

ODCM Rev. 7




A AYAR.

6-1'8

"A9Y¥ W00

21

TABLE B.1-5

Summary of Method | Equations to Calculate Doses to Air From Noble Gases

Equation Receqtoa Releasg
Category _Number ‘ocation Height
. e . :
3.6b 0S G
3.6¢ EC £
3.6d £C G
3.6e R E
3.6f R G

305 = 0ff-Site, EC = Education Center, R = The “Rocks”

D¢ = flevated, G = Ground

Equation

- 3.26-07 « t 0

«1.66-06 + t 0

- 4.96-16 o £t 0-¢

-4.4£-09 o t 03

-5.16-09 « t 9

-4.16-08 « t 0

275

o
~No
e

155

204

. z:(ﬂi
i

« 3 (04
i

* 2:(0i

1

- z:(Oi

1

« 3 (G
i

« ¥ (0
i

¥
DF )
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TABLE B.1-5

Summary of Method | Equations to Calculate Doses to Air From Noble Gases

{Continued)
Equation Receptoa Releasg
Categury Number Location Height

Pes mate Gones 3.n s .
3.7b 0s G
3.7¢ EC 13
3.7d EC G
3.7e R £
3.7¢f R G

895 = Off-Site,
E = Elevated, G = Ground

EC = Education Center,

R = The "Rocks”

Equation

of, =4 150742703, TR of?)
of, - 6.06-06 . t70-319, ;- o)
of, = 1.86-09 4 035, X - orf)
of, . = 2.46-08.4¢70-397, T or?)
of . = 39608070209, U orf)

08, = 4.66-07 « t 0267 . 3 (q; 4 0P
1
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TABLE B.1-6

Summary of Method | Eguations to Calculate

Dose to an Individual from Tritium, lodine and Particulates

Receptor Releas
location®  Height

Equation
Category _Number
Dose to Critical
Organ From lodines,
Tritium, and s
Particulates
1 8b
3.8c
3.8d
3.8e
3.8f

30s = off-Site, EC = Education Center,

E = Elevated, G = Ground

0S

0s

EC

EC

R = The “"Rocks"

Eguation

Deo = 14.8 « t70-297 L ¥ (q; « 0FG; )
i

Dep = 17.7 « £70.316 Z‘jm, o DFGj o)

Deo = 3.36-02 « £70-349 zi:mi o DFGjcg)
Deo = 3.36-2 « £0-347 $(u‘ s DFGicq)
Deo = 7.36-02 » t 70248 | 2ij(o, o DFGy )

Deo = 8.66-02 « £70-267 | 3~ (g, « brg; )
i




TABLE B.1-7

Summary of Methods for
Setpoint Determinations

gEquation
Number Category Equation
51 Liguid Effluents:
Liguid Waste Test OF
T‘-:M't Ret‘t("}'g‘l')"flol’ Zcm
ank Monitor setpoin A
(RM-6509) m oL
433 BRSH.M Rt RCset(gpn) = 1x108 . SWF - plv
ffluen
Plant Vent Wide Range Gas
Monitors (RM-§528-1, 2, 3)
5-5 Total Body o
Reb (uCi/sec) = 588 U'}!;
5-6 Skin

Rskin (uCi/sec) = 3000 U*z

0DCM Rev.
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NG
14

NG
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TABLE B.1-8

Summary of variables

Definition

Concentration at point of discharge of
dissolved and entrained noble gas "i" in
1iquid pathways from all station sources

Total activity of all 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 *i*

Concentration, exclusive of noble gases, of
radionuclide "i" from tank ®p" at point of
discharge

Concentration of radionuclide *i" in mixture
at the monitor

Beta dose to air

Beta dose to air at Education Center

Beta dose to air at "Rocks”

Gamma dose to air

Gamma dose to air at Education Center

B.1-13

Units

uCi/ml

uli/ml

Bel

ml

uCi/ml

mrad

mrad

mrad

mrad

mrad

ODCM Rev.

12



finite

0
mo

S
0

0
tb

OF

OF
min

DF’

DFB

DFB

OFL
ith

DFL

imo

R12\42

IABLEB.18

(Continued)

Summary of variables

Befinition

Gamma dose to air at °"Rocks”

Dose to the critical organ

Direct dose

Gamma dose to air, corrected for finite cloud

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

Total body gamma dose factor for nuclide *1*
(Table 8.1-10)

Composite total body dose factor

Site-specific, total body dose factor for 2
liquid release of nuclide *i* (Table B.1-11)

Site-specific, maximum organ dose factor for 2
liquid release of nuclide *i* (Table B.1-11)

B.1-14

0DCM Rev.

Units

mrad

mrem

mrem

mrad

mrem

12



variable

0FG
ico

OFG’
ico

DFS

DF*

Y
DF

OF

co

skin

tb

0/Q

R12\42

TABLE B.1-8

(Continued)

Summary of Variables

Definition

- Site-specific, critical organ dose factor for 2
gaseous release of nuclide "i® (Table B8.1-12)

= Site-specific, critical organ dose rate factor

for a gaseous release of nuclide "i*
(Table B.1-12)

= Beta skin dose factor for nuclide *i*
(Table 8.1-10)

= Combined skin dose factor for nuclide *i°®
(Table B.1-10)

= Gamma air dose factor for nuclide *i”®
{Table B.1-10)

= Beta air dose factor for nuclide "i*
(Table 8.1-10)

= Critical organ dose rate due to iodines

and particulates

= Skin dose rate due to noble gases

= Total body dose rate due to noble gases

= Deposition factor for dry deposition of
elemental radioiodines and other particulates

B.1-15¢

Hnﬁtg

mrem

uCi

MPQM'isg
puCi-yr

mrem-m

pCi-yr

mrem-sec
pli-yr

mrag-m

pCi-yr

mrag-m

pCi-yr

mrem

yr

00CM Rev, 12




setpoint

skin

X/Q

R12\42

TABLE B.1-8

(Continued)

Summaryv of Variables

Definition

Elevation release point (R) correction factor
Flow rate out of discharge tunnel

Flow rate past liquid waste test tank monitor

Flow rate past plant vent monitor
Fraction of total MPC associated with
Paths 1, 2, 3, and 4

Total fraction of MPC in Tiquid pathways
(excluding noble gases)

Maximum ggrmissible concentration for
radionuclide *i* (10CFR20, Appendix B,
Table 2, Column 2)

Release to the environment for
radionuclide *i*"

Release rate to the environment for
radionuclide *i*

Liguid monitor resgonse for the limiting
concentration at the point of discharge

Response of the noble gas monitor at the
limiting skin dose rate

Response of the noble gas monitor to
Timiting total body dose rate

Shielding factor

Datector counting efficiency from the
gas monitor calibration

Detector counting efficiency for noble
gas l.||

Detector counting efficiency from the
1iquid monitor calibration

Detector counting efficiency for
radionuclide *i®

Average undepleted atmospheric
dispersion factor (Tables B.7-4 and B.7-5)

B.1-16 ¢

Units
Dimensioniess

gpm or
#t3/sec

gpm

L£e
sec
Dimensionless

Dimensionless

%%l

curies, or
ucuries

uCi/sec
uCi/ml
cpm, or

uCi/sec

cpm, or
uCi/sec

Dimensionless
ﬁf??tc or ng?gc
REHmT
mars

a
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Variable

[x/Q1Y

SWF
PCC

R1z\42

TA 1"
(Continued)

Summary of Varjables

Definition

Effective average gamma atmospheric
dispersion factor (Tables 8.7-4 and B.7-5)

Service Water System flow rate

Primary component cooling water measured
(decay corrected) gross radioactivity
concentration

Unitless factor which adjusts the value of
atmospheric dispersion factors for elevated
or ground-level releases with a total release
duration of t hours

8.1-17

Units
b o

gph
uCi/mi

Dimensionless

00CM Rev. 12



TABLE B.1-9

Definition of Terms

ritical Receptor - A hypothetical or real individual whose location and
behavior cause him or her to receive 3 dose greater than any other possible
‘eal individual.

Dose - As used in Regulatory 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
or mrad to air,

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

Ligquid Radwaste Treatment System - The components or subsystems which comprise

the available treatment system as shown in Figure B.6-1.

R12\42 B.1-18¢ O0DCM Rev. 12



JABLE B8.1-10
Dose Factors Soec*fi; for Seabrook Station
or
Noble (3% Releases

Gamma Total Body Beta Skin Dose  connined Skin B€t2 Air Dose Gamma Air Dose

Cose Factcr3 Factor Qose Factor Factor ) Factor A
Ar-41 8.84E-03* 2.89€-03 1.09€-02 3.28E-03 9.30€-03
Kr-83m 7.56E-08 20000 ce--- 1.81E-05 2.88E-04 1.93E-05
Kr-85m 1.17€-03 1.46E-03 2.35€-03 1.97€-03 1.23E-03
Kr-85 1.61€-05 1.34€-03 1.11€-03 1,95€-03 1.72€-05
Kr-87 5.92E-03 9.73€-03 1.38E-02 1.03€-02 6.176-03
Kr-88 1.47€-02 2.37€-03 1.62€-02 2.93E-03 1.52€-02
Kr-89 1.66E-02 1.01E-C2 2.45€-02 1.06E-02 1.73€-02
Kr-90 1.56€-02 7.29E-03 2.13€-02 7.83E-03 1.63€-02
Xe-131lm 9.15E-05 4.76E-04 5.37€-04 1.11€-03 1.56E-04
Xe-133m 2.51€-04 9.94E-04 1.126-03 1.48E-03 3.27€-04
Xe-133 2.94E-04 3.06E-04 5.83E-04 1.05E-03 3.53€-04
Xe-135m 3.12€-C3 7.11E-04 3.74E-03 7.39€-04 3.36E-03
Xe-135 1.81€-03 1.86E-03 3.33€-03 2.46E-03 1.92€-03
Xe-137 1.42€-03 1.22€E-02 1.14€-02 1.27€-02 1.51E-03
Xe-138 8.83E-03 4.13€-03 1.20E-02 4.75£-03 9.21£-03

*8.B4E-03 = 8.84 x 103
R12\42 B.1-19e 0DCM Rev. 12




TAB! .11

Dose Factors Specific for Ssabrook Station

for
Liguid Releases
Total Body Maximum Organ
Dose Factor Dose Factor
r
PR OFLipp (HEF) OFLipmo (OCFT)
H-3 3.02E-13 3.02€-13
Na-24 1.38€-10 1.42€6-10
Cr-51 1.83€-11 1.48E-09
Mn-54 5.15€-09 2.68E-08
Fe-55 1.26E-08 7.67E-08
Fe-59 8.74E-08 6.66E-07
Co-58 2.46E-09 1.40€-08
Co-60 6.15€-08 9.22E-08
In-65 2.73€-07 £.49€-07
Br-83 1.30E-14 1.89€-14
Rb-86 4.18E-10 6.96€-10
Sr-89 2.17€-10 7.59E-09
Sr-90 3.22e-08 1.31C-07
Nb-95 5.25€-10 1.58E-06
Mo-99 3.72E-11 2.67€E-10
Tc-99m 5.22E-13 1.95€-12
Ag-110m 1.01E-08 6.40€E-07
Sb-124 1.71E-09 §.89€-09
Sb-125 6.28E-09 8.31€-09
Te-127m 7.07€-08 1.81E-06
Te-127 3.53E-10 9.54E-08
Te-129m 1.54€-07 3.46E-06
Te-129 7.02E-14 1.05€-13
Te-131m 3.16€-08 2.94E-06
Te-132 9.06E-08 3.80E-06
1-130 2.75€-11 3.17€-09
1~333 2.30E-10 1.00E-07
1-132 6.28E-11 6.36E-11
1-133 3.85¢€-11 1.15€-08
1-134 1.19€-12 1.41€-12
1-135 5.33E-11 4.69€-10
Cs-134 3.24€-08 3.56E-08
Cs-136 2.47€-09 3.27€-09
Cs-137 3.58E-08 4.03€-08
Ba-140 1.70E-10 3.49€-09
La-140 1.07€-10 4.14€-08
Ce-141 3.85€-11 9.31€-09
Ce-144 1.96E-10 6.46E-08
Other* 3.12E-08 1.58E-06

* Dose factors to be used in Method 1 calculation for any "other® detected
gamma emitting radionuclide which is not included in the above TR

R12\42 B.1-20 Q0CM Rev. 12



TABLE B.1-12

Dose and Dose Rate Factors Specific for Seabrook Station

for
lodines, Tritium and Particulate Releases

Critical Organ Critical Organ
Dose Factor Dose Rate Factor
r i »
Mk ahante OFG; o (THFD) DFG; ., (ATRAASC)

H-3 3.08E-10 9.71€-03
Cr-51 8.28E-09 2.91£-01
Mn-54 1.11E-06 4.38E+01
Fe-59 1.06E-06 3.83E+01
Co-58 5.56€-07 Z¢.00E+01
Co-60 1.21€-05 5.42E+02
In-65 2.33E-06 7.82E+01
Sr-89 1.98E-05 6.24E+02
Sr-90 7.21E-04 2.27€+04
Ir-95 1.10€E-06 3.63E+01
ND-95 2.01E-06 6.40€E+01
Mo-99 1.63E-08 5.39€-01
Ru-103 3.03E-06 9.62E+01
Ag-110m 5.02E-06 1.80€+02
Sb-124 1.83E-06 6.15e+01
1-131 1.47€-04 4.64E+03
1-133 1.45€-06 4.57E+01
(s-134 5.62E-05 1.81E+03
Cs-137 5.47€-05 1.79€+03
Ba-140 1.55€-07 5.01E+00
Ce-141 2.65€-07 8.45€+00
Ce-144 6.09E-06 1.93E+02
Other® 4.09€-06 1.29€+02

* Dose factors to be used in Method I calculations for any “other® detected
gamma emitting radionuclide which is not included in the above list.

R12\42 B.1-21» 0OCM Rev. 12



Radionuclide

(1)

TABLE 8.1-13

Compined Skin Dose Factors Specific for Seabrook Station

Ar-41
Kr-83m
Kr-85m
Kr-85
Kr-87
Kr-88
Kr-89
Kr-90
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138

See Seabrook Station Technical Specification Figure 5.1-1.

R12\42

Special Receptors'®’ for
Noble Gas Relea.:

Education Center

Combined Skin
Dose Factor

DF}E

mrem-
(BoE-LeC)

PO N WUN WO WD LW NN N WD RS

A7E-02
.35E-05
.B4E-03
.16E-03
.31€-02

.$3E-02

.73E+00
.15€-02
.S2E-04
.99€-03
.20E-04
.24E-03
.32€-03
.14E-02
.78E-02

B.1-22

The "Rocks"
Combined Skin
Dose Factor

DFq ¢

TSET;

)

Lot 2 I S PR e & < oS N S oS oS TS Y s ]

.73€-02
.07€-04
.16E-02
.29€-02
.00€-01
.25€-01
.68E-01
.14E-01
.96E-03
.87E-02
.16€-03
.07€-02
.23E-02
.16£-01
.21€-01

0DCM Rev.
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TABLE B.1-14

ific for Seabrook ion
ne
r%% ses
. _Education Center The "Rocks*®
Critical Organ Critical Organ Critical Organ Critical Organ
Dose Factor Dose Rate Factor Dose Factor Dose Rate Factor

Radionuclide DFGicog(%'E) DFGiCOE(-m—;E;‘-};-:_C) oreicon(n:em) orﬁs'con(m;em:;:c

H-3 6.45E-11 2.03€-03 6.85€-10 2 16€-02
Cr-51 4.9BE-09 2.12€-01 2.6BE-08 " .07E+00
Mn-54 1.39E-06 6.24E+01 5.84E-06 2.55E+02
Fe-59 3.09€-07 1.29E+01 1.74€-06 6.78E+01
Co-58 3.89€-07 1.72€+01 2.01E-06 8.11E+01
Co-60 2.17€-05 9.78E+02 8.83E-05 3.97E+03
in-65 7.34E-07 3.31E+01 3.23E-06 1.37€+02
Sr-89 1.18€-07 3.63E+00 1.23E-06 3.88E+01
Sr-90 5.14€-06 1.62E+02 5.48E-05 1.73E+03
ir-95 3.38€-07 1.35e+01 2.22E-06 8.14E+01
ND-95 1.53€-07 6.43E+00 8.59€E-07 3.37E+01
Mo-99 1.62E-08 5.58E-01 1.50€-07 4.92E+00
Ru-103 1,30€-07 5.33E+00 7.74€-07 2.95€+01
Ag-110m 3.43E-06 1.55E+02 1.54E-05 6.47E+02
Sb-124 6.96E-07 2.89E+01 4.04E-06 1.56E+02
1-131 7.79E-07 2.47E+01 8.27€-06 2.61E+02
[-133 1.84E-07 5.83E+00 1.95€-06 6.18E+01
Cs-134 6.83E-06 3.08E+02 2.78E-05 1.22E+03
Cs-137 1.03€-08 4.64E+02 4.19€-05 1.89E+03
Ba-140 1.14€-07 3.85E+00 1.10E-06 3.56E+01
Ce-141 4.09e-08 1.45E+00 3.59€-07 1,.20E+01
Ce-144 6.95E-07 2.27€+01 7.02E-06 2.25E+02
Other~ 2.26E-06 1.02e+02 9.56E-06 4.16E+02

* Dose factors to be used in Method I calculations for any "other" detected gamma
emitting radionuclide which is not included in the above list.

(1 See Seabrook Station Technical Specification Figure 5.1-1.
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Vent Stack Elevation to Ground ;%¥;1
Release Point Ccrrection Factor

Receptor Point (R)

£8.1-18

Reiease Type

Noble Gases
lodine, Tritium,
and Particulates
Noble Gases

lodine, Tritium,
and Particulates

Noble Gases

lodine, Tritium,
and Particulates

Correction Factor(Z)

EL(GRD)

12.1

12.5

9.4
9.4

14.3

14.3

The sum of doses from both plant vent stack (EL(R) = 1.0) and ground
level releases (EL(R) = ®"values from Table B.1-15") must be considered
for determination of Technical Specification compliance.

See Section 7.2.6 for a description of hcs the EL(GRD) were derived.

3 Maximum Off-Site
Receptor

A The “Rocks®

- |8 The "Education
Center”

Notes:

(1)

(2)

R12\42

B.1-24¢
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2.0 METHOD TO CA ATE OFF-SIT CONCENTRAT

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 1iquid pathways, other than noble gases (denoted here as
F]E"G) at the point of discharge from the station to the environment (see
Figure B.6-1). FTENG is limited to less than or equal to one, i.e.,

P3N ¢ g

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]“G. is limited to 2E-04 uCi/ml, i.e.,

¢,NC ¢ 2€-04 uCi/m.

ENG

2.1 Method to Determine F1 and CQG

First, determine the total fraction of MPC (excluding noble gases), at
the point of discharge from the station from all significant 1iquid sources
denoted F1E“G; and then separately determine the total concentration at the
point of discharge of all dissolved and entrained noble gases from all station
sources, denoted ClNG. as follows:

C
ENG pi
FR, = Z X wec. &1 (2-1)
p 1 i
i/m)
(M)
and:
NG NG
¢ - ?: Gi £ 2E-04 (2-2)
(uCi/m) (uCi/m1)  (uCi/ml)
where:

FENG = Tota) fraction of MPC in 11quids. excluding noble
gases, at the point of discharge from the multiport diffuser.

Cpi = (oncentration at point of discharge from the multiport
diffuser of radionuclide *i*, except for dissolved and
entrained noble gases, from 2l tanks and other significant
sources, p, from which a discharge may be made (including the

R12\42 B.2-1e ODCM Rev. 12



waste test tanks and any other significant source from which a
discharge can be made). C.;. 1s 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 tota)
available dilution water flow rate of circulating and service
witer at the time of release (uCi/mi).

MPC. = Maximum permissible concentration of radionuclide *i1* except
for dissolved and entrained noble gases from 10CFR20, Appendix
B, Table II, Column 2 (uCi/ml).

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

C?? = Concentration at eoin; of discharge of dissolved and entrained
?08}? ?§s *{* in liquids from all station sources
uCi/m

2.2 Meth rmine Radionucli ncen ion for iqui

2.2.1 Maste Test Tanks

Cpi is determined for each radionuclide detected from the activity in &
representative grab sample of any of the waste test “anks 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 liguid waste evaporator
distillate. The waste test tanks can also contain other waste such as liquid
taken directly from the floor drain tanks when that 1iquid 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 Generator Blowdown System evaporators and flash steam
condensers when that system must discharge 1iquid off-site.

[f testing indicates that purification of the waste test tank contents
is required prior to release, the l1iquid can be circulated through the waste
demineralizer and filter.

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

Prior to discharge, each waste test tank is analyzed for principal gamma

emitters in accordance with the liquid sample and analysis program outlined in
Part A to the ODCM,

R12\42 B.2-2¢ 0DCM Rev. 12



2.2.2 Iurbine Building Sump

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 environment (see Table A.3-1).

2.2.3 m Gener r B1 n Flash Tank

The steam generator blowdown 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 ligquid fis processed through the steam generator blowdown
demineralizers and returned to the secondary sice.

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) Jystem

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 determine if any release to the environment nhas occurred.

R12\42 8.2:3» 0DCM Rev. 12



3.0 QFF-SITE DCSE CALCULATION METHOOS

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) i5 listed in
Tables B.1-2 to 8.1-7 for each of the requirements of the RETS. Each of the
Method 1 equaticns is presented in Sections 3.2 through 3.9. In addition,
those sections include more sophisticated methods (called Method II) for use
when more rafined results are needed. This chapter provides the methods.
data, and reference material with which the operater can calculate tnhe needed
doses, dose rates and setpoints. For the requirements to demonstrate
compliance with Technical Specification off-site dose limits, the contribution
from al) 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 (i.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
radioactivity 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 iodine and particulates released in
the batch exceeds five percent of the total quarterly radioactivity 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 00CM will include a statement indicating that the appropriate portions of
Regulatory Guide 1.109 (as identified in the individual subsections of the
ODCM for each class of effluent exposure) have been used to determine dose
impact from station releases. Any deviation from the methodology,
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3.1 lntroductory Concepts

In part, the Radiciogical Effluent Tecnnical Specifications (RETS) lTimit
dose or dose rate. The term *dose” for ingested or inhaled radioactivity
means the dose commitment, measured in mrem, which results from the exposure
to radicactive 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 radioactivity 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 30-yedr douse commitment resulting from exposurs to
one year's worth of releases. "Dose in a quarter® similarly meaus 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 exposure to
the radioactivity released from the plant. Once the source of the
radiocactivity 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. For example, an individual who is exposed via the ingestion of milk
for one year to radioactivity from plant gaseous effluents and receives &
50-year dose commitment of 10 mrem is said to have been exposed to a dose rate
of 10 mrem/year, even though the actual dose received in the year of exposure
may be less than 10 mrem,

In additien to 1imits on dose commitment, gaseous effluents from the
station are also controlled so that the maximum or peak dose rates at 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 1imits 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
limits specified in Appendix 8, Table I1 of 10CFR, Part 20 (10CFR20.106(a)).

The quantities AD and 0 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 | dose equations., [t represents the conservative increment in dose.
The AD calculated by Method | equations is not necessarily the actual dose
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received by a rea) individual, but usually provides an upper bound for 2 given
ralease because of the Zonservative marg in built into the dose facters ang the
selection and definition of critical receptors. The ragionuciide specific
dose factors in each Method | dose equation represent the greatest dose to any
organ of any age group. (Organ dose 1s a function of age because organ mass
and intake are functions of age.) The critical receptor assumed by "Method [*
squations is then generally a hypothetical individual whose behavior - in
terms of location and intake - results in a dose which is higher than any real
individual is likely to receive. Method Il allows for a more exact dose
ralculation tor each indiviaual if necessery.

D dot. denoted D, is the quantity calculated in the Chapter 3 dose rate
equations. It is calculated using the station’s effluent monitoring system
reading and an annual or long-term average atmospheric dispersion factor. o}

predicts the maximum off-site annua)l dose if the peak observed radioactivity
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 limits will be met.

fach 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 | is the simplest and contains many conservative
factors. Method Il is a more 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 parameters to the dose models that are
applied in each Method 11 calculation, if 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.
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3.2 Method to Calculate the Total Body Dose from Liguid Releases

Technical Specification 3.11.1.2 1imits the total body dose commitment
to a member of the public from radioactive material in liquid effluents to
1.5 mrem per quarter and 3 mrem pu year per unit, Technical
Specification 3.11.1.3 requires liquid radwaste treatment when the total body
dose estimate exceeds 0.06 mrem in any 31-day period. Technical
Specification 3.11.4 Timits the total body dose commitment to any real member
of the public from all station sources (including liquids) to 25 mrem in 2
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 in Method II.

Use Method 11 if a more refined calculation of total body dose is
needed, i.e., Method | indicates the dose might be greater than the Technical
Specification limits.

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 tota)l body dose from a liquid release is:

Dep =k X Q4 OFLitp
i

(3-1)
(mrem)

() (uCi) [EE{"I)

where:

°FLitb 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.

o
L}

Total activity (2Ci) released for radionuclide "i". (For
strontiums, use the most recent measuremenu available.)
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3.3 Method to Calculate Maximum Organ Dose from Liquid Releases

Technical Specification 3.11.1.2 Timits the maximum organ dose
commitment to a Member of the Public from radicactive 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 in any 31 days (see Subsection 3.11 for
dose projections). Technical Specification 3.11.4 1imits the maximum organ
dose commitment to any real member of the public from all station sources
(including liquids) to 25 mrem in a year except for the thyroid, which is
limited to 75 mrem in a year.

Use Method | first to calculate the maxisum organ dose from 2 liquid
release to unrestricted areas (see Figure B.£-1) as it is simpler to execute
and more conservative than Method II.

Use Method II if a more refined calculation of organ dose is needed,
i.e., Method 1 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 |

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

1

(3-2)

(mrem)

() (uei) (l“%".']

where:
DFL - Site-specific maximum organ dose factor (mrem/uCi) for a liquid
release. It is the nighest of the four age groups. See
Table B8.1-11.

imo

o
¥

Tota) activity (uCi) released for radionuclide *i". (For
strontiums, use the most recent measurement available.)
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- 918/Fd; where Fd 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
pperations with a cooling water flow of 918 ft3/sec. K is equal
to 1.

Equation 3-2 can be applied under the following conditions (otherwise, justify
Method I or consider Method [1):

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

5. Any continuous or batch release over any time period,

3.3.2 Method 11

Method 11 consists of the modeis, 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 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 c¢f the simplified Method I 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 all existing exposure pathways. Table B.7-1
1ists the usage factors for Method II 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 2one dilution to the same value assumed in Method I
(Hp = 0.10).
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3.4 Method to Calculate the Total Body Dose Rate From Noble Gases

- 319 " 3

Technical Specification 3.11.2.1 Yimits 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 indirectly limits peak release
rates by 1imiting the dose rate that is predicted from continued release at

the peak rate. B8y limiting O¢p to 2 rate equivalent to no more than

500 mrem/year, we assure that the total body dose accrued in any one year Dy
any member of the general public is less than SCO mrem.

Use Method | first to calculate the Total Body Dose Rate from the peak
release rate via the station vents(l). Method [ applies at all release
rates.

Use Method I if a more refined calculation of Oyp 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 than the Technical Specification limit to determine if it had
actually been exceeded during a short time interval. See Section ¥.2.1 for
basis.

Compliance with the dose rate 1imits for noble gases are continuously
gemonstrated 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.

(1) The primary vent stack mix mode release X/Qs are assumed in the 0DCM
Method | equations when the correction factor for release point
elevation, EL(R), is set at 1.0.

R12\40 B.3:9e 00CM Rev. 12



able B.1
tack and

consid g T¢ ermnati

compliance

ion vents

shown




3.4.2 Method 1!

Method 1! 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 gencral equation
(8+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. No credit for a snielding factor (Sg)
associated with residential structures is assumed. Concurrent meteorology
with the release period may be utilized for the gamma atmospheric dispersion
factor identified in ODCM Equation 7-3 (Section 7.2 1), 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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3.5.1 Meth

The Skin Dose Rate due to noble gases is:

Ogkin = EL(R) « ¥ 05 OF,
1
(3-4)

mrem (uC1] (mrem-sec

yr SQC) “ ' £

where:

EL(R) = Elevation Release Point (R) correction factor (dimensionless).
For primary vent stack releases, EL(STACK) equals 1.0. For
ground level releases, EL(GRD) equals 12.1 for the maximum
off-site receptor, as shown on Table B.1-15. The sum of the
dose rates from both plant vent stack and ground level releases
must be considered for determination of Technical Specification
compliance.

G; = The release rate at the station vents (uCi/sec) for each noble
gas radionuclide, "i*", shown in Table B.1-10.
DF

i = Combined tkin dose factor (see Table 8.1-10).

Equation 3-4 can be applied under the following conditions (otherwise,
justify Method | or consider Method [1).

1. Normal operations (nonemergency csvent), and
2. Noble gas releases via any station vent to the atmosphere.
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3.5.2 Msthod 1!

Method Il 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 | approach as described in the Bases section, is also
applied to a Method 11 assessment, no credit for a shielding factor (Sg)
associated with residential structures is assumed. Concurrent meteorology
with the release period may be utilized for the gamma atmospheric dispersicn
factor and undepleted atmospheric dispersion factor identified in ODCM
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 Ty/p Greater Than 8 Days

Technical Specification 3.11.2.1 limits the dose rate at any time to any
organ from 131:‘ : s 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

ec
33

that is predicted from continued release at the peak rate. By limiting bco

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

Use Method 1 first to calculate the Critical Organ Dose Rate from the
peak release rate via the station vents(l). Method [ applies at all
release rates.

Use Method I if a more refined calculation of Deo 15 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 than the Technical Specification 1imit to determine if it had
| actually been exceeded during a short time interval. See Section 7.2.3 for
basis.

3.6.1 Method 1
The Critical Organ Dose Rate can be determined as follows:

’

Do = ELR)«Y Q  DOFG

1 ico
(3-5)
( mrem) ”{ ) (!5al) (mrem-sec)
yr sec pCi=yr

where:
EL(R) = Elevation Release Point (R) correction factor (dimensionless).
For primary vent stack releases, EL(STACK) equals 1.0. For

(1) The primary vent stack mix mode release X/Qs are assumed in the 00CM
Method | equations when the correction factor for release point
elevation, EL(R), is set equal to 1.0.
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ground level releases, EL(GRD) equals 12.5 for the maximum
off-site receptor, as shown on Table B.1.15., The sum of the
dose rates from both plant vent stack and ground leve!
releases must be considered for determination of Technical
Specification compliance.

DFG: .= Site-specific critical organ dose rate factor ,mrem-
ico (ﬂ-foiig)
for a gaseous release. See Table B.1-12. PR1 P

Q = The activity release rate at the station vents of
radionuclide *i" in uCi/sec (i.e., total activity measured of
radionuclide "i* averaged over the time period for which
the filter/charcoal sample collector was in the effluent
stream). For i = S$r89 or Sr90, use the best estimates
(such as most recent measurements).

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

1. Normal operations (not emergency event), and
2. Tritium, 1-131 and particulate releases via monitored station vents
to the atmosphere.

3.6.2 Method 1

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 rate will be determined based
on the location (site boundary, nearest resident, or farm) of receptor pathways
as identified in the most .ecent annual land use census, or by conservatively
assuming the existence of all pathways (ground plane, inhalation, ingestion of
stored and leafy vegetables, miik, and meat) at an off-site location of maximum
potential dose. Concurrent meteorclogy with the release period may be 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 (Sg) associated with residential structures.
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3.7 Method to Calculate the Gamma Air Dgse from Noble Gases

Technica! Specification 3.11.2.2 Vlimits the gamma dose to 3air 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. Dose evaluation is required at least once
per 31 days.

Use Method I first to calculate the gamma air dose from the station
gaseous effluent releases during the period.

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

3.7.1 Method I

The general form of the gamma air dose equation is:
Ofi, = 3.176-02 « [X/Q)Y« t™® ;(01 « 0D

(3-6)
) 3
. pCi=yr sec 2 mrad-m
(mrad) [“ 1-sec)' [_‘F.]-( )« 3 (uCi) [W)

where:

DYair is the gamma air dose.

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

[(x/Q)Y is the average 1-hour gamma atmospheric dispersion factor,

t"% i5 a unitless factor which adjusts the average l-hour [X/0]Y value
for a release with a total duration of t hours,

Q; is the total activity in uCi of each radionuclide *1° released to the
atmosphere 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 radionuclide *i* (see
Table B.1-10).

Incorporating receptor location-specific atmospheric dispersion factors
([x701Y), adjustment factors (t"%) for elevated and ground-level effluent
release conditions, and occupancy factors when applicable (see Section 7.2.7),
yields a series of eguations by which the gamma air dose can be determined.

a. Maximum off-site receptor location, elevated release conditions:

0. = 3.28-07 6 t70:275, ;(01 « 0fD
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