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Unit 2 Offsite Dose Calculation Manual
Revision 8 1o the Offsite Dose Calculation Manual

Elizabeth D. Thomas

Revision 8 to the Unit 2 ODCM was completed to comply
with 7 milk location change in the environmental
program. In addition, a typographical error was corrected
in Fart |, liquid dose factors were corrected in Part Il for
typographical and/or data input errors identified from an
independent verification, and a source document for an
environmental parameter was corrected.

The Unit 2 ODCM contains two parts:

Part | - Procedural details of the Radiological Effluent
Technical Specifications.

Part Il - Contains the methodology and parameters 1o
determine gaseous and liquid setpoints for
effluent streams. In addition, the Unit 2 ODCM
contains dose and dose rate equations and
parameters for determining compliance with
10CFR20, 10CFR50 and 40CFR190, in
accordance with the requirements of the Unit 2
Technical Specifications and Part | of the Unit 2
ODCM.

The revision is to both Part | and Part Il.

(1) Partl-p 13/4 12-10 - Corrected for a typographical
error on Table 3.12.1-2, "Reporting Levels for

Radioactivity Concentrations in Environmental
Samples”.
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DESCRIPTION
CHANGE/KEY
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(2) Partil -pp. 28, 29 & 31 - Tables 2-2, 2-3. & 2-5 -

(3)

(4)

The revised pages of the Unit 2 ODCM - Part | - p. | 3/4 12-10,

The Np-239, Sr-92, 1-133, Ba-140, Tc-99m and
W-187 values contained various typographical
and/or data input errors as identified from an
independent verification. As these nuclides were
not identified and quantified during the period from
the last ODCM revision, there is no impact on the
compliance calculations for liquid effluents.

Partll - p. 55 - A correction to the source document
for the shoreline usage factor on Table 3-24 was
completed.

Part Il - pp. 58, 104a.c - The milk location number

46 was deleted. The farmer sold his herd of cows.
In addition, pp. 104a and 104c¢ were deleted as no
sample locations were on those map sections of
Figure 5.1-2. The pages were re-numbered.

Part Il - pp. 28, 29, 31, 55, 58, 104, 104a.



M. J. McCormick ’4531ﬂ

Plant Manager Unit 2

C. D. Terry
V.P. Nuclear Engineering
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INTRODUCTION

The OFFSITE DOSE CALCULATION MANUAL (ODCM) is a supporting document of the
Technical Specifications. The previous Limiting Conditions for Operation that
were contained in the Radiological Effluent Technical Specifications are now
transferred to the ODCM as Radiclogical Effluent Controle. The ODCM contains
two parts: Radiclogical Effluent Controls, Part I; and Calculational
Methodologies, Part II. Radiclogical Effluent Controls, Part 1, includes the
fellowing: (1) The Radicactive Effluent Controls and Radiological
Environmental Monitoring Programs required by Technical Specification 6.8.4,
(2) descriptions of the information that should be included in the Annual
Radiological Environmental Operating and Semiannual Radicactive Effluent
Reiease Reports regquired by Technical Specifications 6.9.1.3 and €.9.1.4, and
(3) Controls for Metecrological Monitoring Instrumentation. Calculational
Methodologies, Part II, describes the methodology and parameters to be used in
the calculation of liquid and gasacus effluent meonitoring instrumentation
alarm/trip setpoints and the calculation of offsite doses due to radicactive
liguid and gasecus effluents. The ODCM alsc containe a list and graphical
description of the specific sample locations for the radioclogical
environmental monitoring program, and ligquid and gaseocus radwaste treatment
system configurations.

The ODCM follows the methodology and models suggested by NUREG~0133 and
Regulatory Guide 1.109, Revision 1. Simplifying assumptions have been applied
in this manual where applicable to provide a more workable document for
implementing the Radiclogical Effluent Control requiremente; this simplified
approach will result in a more conservative dose evaluation for determining
compliance with regulatory reguirements.

The ODCM will be maintained by the Corporate Chemistry and Radiological
Support Group for use as a reference and training document of accepted
methodologies and calculations. Changes to the calculation methods or
parameters will be inco.gorated into the ODCM to assure that the ODCM
represents the present methodology in all applicable areas. Any changes to
the ODCM will be implemented in accordance with Section 6.i4 of the Technical
Specifications.

Until the Unit 2 Technical Specifications are revised to delete the
Radioclogical Effluent Technical Specifications, the ODCM Part I will be used
as a reference only, and the Technical Specifications with LCO‘s and
Surveillance requirements will remain the primary contrelling document.
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PART I - RADIOLOGICAL EFFLUENT CONTROLS

SECTION 1.0

DEFINITIONS
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&l DELINITIONS

The following terms are de’ined #o that the specifications may be uniformly

interpreted. The defined terms appear in capitalized type throughout the
controls.

ACTION

1.1 ACTION shall be that part of a control which prescribes remedial measures
required under designated conditions.

CHANNEL CALIBRATION

1.4 A CHANNEL CALIBRATION shall be the adjustment, as neceesary, of the
channel output so that it responds with the necessary range and accuracy to
known values of the parameter which the channel monitors. The CHANNEL
CALIBRATION shall encompass the entire channel including the sensor and alarm
and/or trip functions, and shall include the CHANNEL FUNCTIONAL TES1. The
CHANNEL CALIBRATION may be performed by any series of segquential, overlapping
or total channel stepe such that the entire channel is calibrated.

CHANNEL CHECK

1.5 A CHANNEL CHECK shall be the gualitative assessment ¢of channel behavior
during operation by cbservation. This determination shall include, where
possible, compariscon of the channel indication and/or status with other
indica*ione and/or status derived from independent instrument channels
measuring the same parameter.

CHANNEL FUNCTIONAL TEST
1.6 A CHANNEL FUNCTIONAL TEST shall be:

a. Analog channele - the injection of a simulated signal into the channel as
close to the senscr as practicable to verify OPERABILITY including alarm
and/or trip functions and chauvnel failure trips.

b. Bistable channels - the injection of a simulated eignal into the sensor to
verify OPERABILITY including alarm and/or trip functions.

The CHANNEL FUNCTIONAL TEST may be performed by any series of segquential
overlapping or total channel steps 8o that the entire channel is tested.

CONTROL

The present Limiting Conditions for Operation or LCO‘s that are contained in
the Radiological Effluent Technical Specifications are being transferred to
the Offsite Dose Calculation Manual and being renamed to Controls. This is to
distinguish between those LCO’'s which are being retained in the Technical

Specifications and those LCO‘s or Controle that are being transferred to the
Offsite Dose Calculation Manual.

002916LL 1 131-1



DOSE EQUIVALENT I-131

1.10 DOSE EQUIVALENT I-131 ghall be that concentration of I-131, expresesed in
microcuries per gram, which alone would produce the same thyroid dose as the
guantity and isotopic mixture of I-131, I-132, I-133, I-134, and 1-13%5
actually present. The thyroid dose conversion factors used for thie
calculation shall be those listed in Table III of TID-14844, "Calculation of
Distance Factors for Power and Test Reactor Sites.”

FREQUENCY NOTATION

1.16 The FREQUENCY NOTATION specified for the performance of Surveillance
Reguirements shall correspend to the intervals defined in Table 1.1.

GASEOUS RADWASTE TREATMENT SYSTEM

1.17 A GASEOUS RADWASTE TREATMENT SYSTEM shall be any eystem designed and
installed to reduce radicactive gaseous effluents by collecting offgases from
the main condenser evacuation system and providing for delay or holdup for the
purpcse of recducing the total radicactivity prior to release to the
environment.

MEMBER(S) OF THE PUBLIC

1.23 MEMBER(S) OF THE PUBLIC shall include all persons who are not
occupatiornally associated with the Nine Mile Point Nuclear Station and James
A. FitzPatrick Nuclear Power Plaut. This category does not inciude employees
cf Niagars Mchawk Power Corporation, the Nine Mile Peint Unit 2 co-tenants,
the New York State Fower Authority, their contractors or vendors. Also
eycluded from this category are persons who enter the site to service
egiipment or to make deliveries. Thir category doee include persons who use
portions of the site for recreational, occupational, or other purposes not
astociated wit)l Nine Mile Point Nuclear Station and James A. FitzPatrick
Kuclear Power Plant.

MIK SERMPLING LOCATION

1.24 A MILK SAMPLING LOCATION is a location where 10 or more head of milk
anmils are available for collection of milk samples.

QFFSITE DOSE CALCULATION MANUVAL

1.26 The OFFSITE DOSE CALCULATION MANUAL (CDCM) shall contain the current
methodology and parameters ured in the calculation of offsite doses that
result from radicactive gasecus and liquid effluents, in the calculation of
gassous and liquid effluent rionitoring Alarm/Trip Setpoints, and in the
conduct of the environmental radiological monitoring program. The ODCM siall
aleo contain: (1) the radiouctive effluent controlar and Radiological
Envi.ronmental Monitoring Program required by Section 6.8.4 and, (2)
descriptions of the information that should be included in the Annual
Radiclogical Environmental Operating and Semiannual Radicactive Effluent
Relesnse Repo~ts required by CONTROLS 6.9.1.7 and 6.9.1.8.
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QPERABLE - OPERABILITY

1.27 A system, subsystem, tra.n, component, or device shall be OPERABLE or
have OPERABILITY when it is capab’e of performing its specified function(s)
and when all necessary attendant jnstrumentation, controles, electrical power,
cooling or seal water, lubricatior, or other auxiliary equipment that are
required for the system, subsysten K train, component, or device to perform ite
function(e) are also capable of performing their related support function(se).

QPERATIONAL CONDITION - CONDITION
1.28 An OPERATIONAL CONDITION, i.e., CO* TION, shall be any one inclusive

combination of mode switch position ar .fage reactor coolant temperature as
specified in Table 1.2.
EURGE - PURGING

1.33 PURGE and PURGING shall be the controlled process of discharging air or
gas from a confinement to maintain temperature, pressure, concentrstion, or
other operating cond.tion, in such & manner that replacement air or gas is
required to purify the confinement.

BATED THERMAL POWER

1.34 RATED THERMAL POWER shall be a total reactor core heat transfer rate to
the reactor coolant of 3323 Mwt.

REPORTABLE EVENT

1.36 A REPORTABLE EVENT shall Le any cf those conditions specified in 10U CFR
50.73.

SITE BOUNDARY
1.40 THE SITE BCUNDARY shall be that line round the Nine ¥ile Point Nuclear

Station beyond which the land is not owned, leased or otherwise controlled by
the Niagara Mohavk Power Corporation or the New York State Power Authority.

REPRESENTATIVE CCMPOSITE SAMPLE (NOT FROM THE RETS)
A REV'RESENTATIVE COMPOSITE SAMPLE is that part of more than one liguid or
gasecus streams or volumes that containe the same radicactive nuclides or

ma..vials in the same ratioe as the whole streame or volumee, that is obtained
over short-time intervals.

SOURCE CHECK

1.42 A SOURCE CHECK shall be the gualitative assessment cf channel response
when the channel sensor is exposed to a source of increased radiocactivity.
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THERMAL POWER

1.44 THERMAL POWER shall be the total reactor core hect transfer rate to the
reactor coolant.

UNRESTRICTED AREA

1.47 An UNRESTRICTED AREA shall be any area at or beyond the SITE BOUNDARY,
access to which is not contrelled by the Niagara Mohawk Power Corporation or
the New York State Power Authority for purposes of protection of individuals
from exposure to radistion and radicactive materials, or any area within the
SITE BOUNDARY used for residential guarters or for industrial, commercial,
institutional, and/or recreational purpcses.

VENTILATION EXHAUST TREATMINT SYSTEM

1.48 A VENTILATION EXHAUST TREATMENT SYSTEM shall be any system designed and
installed to reduce gasecus radiciodine or radiocactive material in particulate
form in effluents by paneing ventilation or vent exhaust gases through
charcoal adsorbers and/or HEPA filters for the purpose of removing iodines or
particulates from the gaseous exhaust stream prior to the release to the
environment (such a system is not considered to have any effect on noble gae
effluente). Engineered safety features (ESF) atmospheric cleanup systeme are
not considered to be VENTILATION EXHAUST TREATMENT SYSTEM components.

VENTING

1.4% VENTING shall be the controlled process of diecharging air or gas from a
confinement to maintain temperature, pressure, concentration, or other
operating condition, in such a manner that replacement air or gae is not
provided or reguired during VENTING. Vent, used in system names, does not
imply a VENTING process.
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TABLE 1.3
SURVEILIANCE FREQUENCY NOTATIONS

NOTATION

FREQUENCY

At least once per 12 hours

At least once per 24 hours

least once per 7 days

least once per

least once per

least once per

At least once per

At least once per 18 months (550 day«)

Prior to eacn reactor etartup

Prior to each radicactive release

ero: applicable




TABLE 1.3

OPERATIONAL CONDITIONS
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3/4 CONTROLS AND SURVEILLANCE REQUIREMENTS
2/4.0 APPLICABILITY
SONJROLS

3.0.1 Compliance with the CONTROLS is required during the OPERATIONAL
CONDITIONS or other conditions specified therein; except that upon failure to
meet the CONTROL, the associated ACTION requirements shall be met.

3.0.2 Noncompliance with a CONTROL shall exist when the requirements of the
CONTROL and associated ACTION reguirements are not met within the specified
time intervals. If the CONTROL ie restcred prior to expiration of the
specified time intervals, completion of the ACTION requirements ie not
required.

3.0.3 vWhen a CONTROL is not met, except ae provided in the associsted ACTION
requirements, within 1 hour action shall be initiated to place the unit in an
OPERATIONAL CONDITION in which the CONTROL does not apply by placing it, as
applicable, in:

1. At least STARTUP within the next & hours,
2. At least HOT SHUTDOWN within the following 6 hours, and
3. At least COLD SHUTDOWN within the subseguent 24 hours.

Where corrective measures are completed that permit cperation under the ACTION
requirements, the ACTION may be taken in accordance with the specified time
limits as measured from the time of failure to meet the CONTROL. Exceptions
to these reguirements are stated in the individual CONTROLS.

This CONTROL is not applicable in OPERATIONAL CONDITIONS 4 or S.

3.0.4 Entry into an OPERATIONAL CONDITION or other specified condition shall
not be made unless the conditions for the CONTROL are met without reliance on
provisions contained in the ACTION requirements. This provision shall not
prevent passage through or to OPERATIONAL CONDITIONS as required to comply
with ACTION reguirements. Exceptions to these reguiremente are stated in the
individual CONTROLS.
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APPLICABILITY

SURVEILIANCE REQUIREMENIS

4.0.1 SURVEILLANCE REQUIREMENTS shall be met during the OPERATIONAL
CONDITIONS or other conditions specified for individual Controls unless
otherwise stated in an individual Surveillance Requirement.

4.0.2 Each SURVEILLANCE REQUIREMENT shall be performed within the specified
time interval with a maximum allowable extension not to exceed 25% of the
surveillance interval.

4.0.3 Failure to perform a SURVEILLANCE REQUIREMENT within the allowed
surveillance interval, defined by Specification 4.0.2, shall constitute
noncompliance with the OPERABILITY requirements for a CONTRCL. The time
limits of the ACTION reguirements are applicable at the time it is identified
that & SURVEILLANCE REQUIREMENT has not been performed. The ACTION
regquirements may be delayed for up to 24 hours to permit the completion of the
surveillance when the allowable outage time limits of the ACTION requirements
are less than 24 hours. SURVEILLANCE REQUIREMENTS do not have to be performed
on inoperable eguipment.

4.0.4 Entry into an OPERATIONAL CONDITION or other specified applicable
condition shall not be made unless the Surveillance Reguirement(s) associated
with the CONTROL have been performed within the applicable surveillance
interval or as otherwise specified. This provieion shall not prevent passage

through or to OPERATIONAL CONDITIONS as required to comply with ACTION
regquirements.
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MONITORING INSTRUMENTATION
METEOROLOGICAL MONITORING INSTRUMENTATION
ARIMITING CONDITIONS FOR OPERAIION

3.3.7.3 The Metecrological Monitoring Instrumentation channels shown in Table
3.3.7.3-1 shall be OPERABLE.

APPLICABILITY (at all times)
ACTION:

a. With one or more meteorclogical monitoring instrumentation channels
inoperable for more than 7 days, in lieu of any other report regquired by
Controls 6.9.1, prepare and submit a Special Report to the Commiesion
pursuant to Controls 6.9.2 within the next 10 days outlining the cause of
the malfunction and the plans for restoring the instrumentation to
OPERABLE status.

b. The provisions of Controls 3.C.3 and 3.0.4 are not applicable.

SSRVELILLANCE REQUIREMENIS

4.3.7.3 Each of the above required Meteorclogical Monitoring Instrumentation
channels shall be demonstrated OPERABLE by the performance of the CHAKNNEL
CHECK and CHANNEL CALIBRATION operations at the freguencies shown in Table
4.3.7.3-1.
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wind Speed 30/200 ft.
30/200 ft.
30/200 ft.
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| 1. Wind Speed 30/200 ft.
| 2. wind Direction 30/200 ft.
3. Air Temperature Difference 30/200 f¢.
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BADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
SQNTROLS

3.3.7.9 The radicactive liquid effluent monitoring instrumentation channels
shown in Table 3.3.7.%-1 shall be OPERABLE with their Alarm/Trip Setpoints set
to ensure that the limite of CONTROL 3.11.1.1 are not exceeded. The
Alarm/Trip Setpoints of these chennels shall be determined and adjusted in
accordance with the methodology and parameters in the CFFSITE DOSE CALCULATION
MANUAL (ODCM)

APPLICH; LITY:During releases via this pathway.
ACTION:

a. With a radicactive liquid effluent monitc-ing instrumentation channel
Alarm/Trip Setpoint less conservative than required by the above control,
imn pdiately suspend the release of radicactive liguid effluents monitored
by the affected channel, or declare the channel inoperable, or change the
setpoint o0 it is acceptably conservative.

b. With the number of channels OPERABLE less than the Minimum Channels
OPERABLE reguirement, take the ACTION shown in Table 3.3.7.9~1. Restore
the instruments to OPERABLE status within 30 daye and, if unsuccessful,
explain in the next Semiannual Radicactive Effluent Release Report why the
inoperability was not corrected in & timely manner.

€. The provisicna of CONTROLS 3.0.3 and 3.0.4 are not applicable.
SUEVEILLANCE REQUIREMENIS

4.3.7.9 Each radicactive liquid effluent monitoring instrumentation channel
shall be demonstrated OPERABLE by performance of the CHANNEL CHECK, SOURCE
CHECK, CHANNEL CRLIBRATION AND CHANNEL FUNCTIONAL TEST at the freguencies
shown in Table 4.3.7.9-1.
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Radiocactivity Monitors Providing
Alarm and Automatic Termination of
Release

Liguid Radwaste Effluent Line

128

Radioactivity Monitors Providing

Alarm but not Providing Automatic
Termination of Release

a. Service Water Effluent Line A
b. Service Water Effluent Line B

c. Cooling Tower Blowdown Line

130
130
130

Flow Rate Measurement Devices

a. Liguid Radwaste Effluent Line
b. Service Water Effluent Line A
€. Service Water Effluent Line B

d. Cocling Tower Blowdown Line

131
131
131
131

Tank Level Indicating Devices*

002916LL

Tanks included in thies control are those outdoor tanks that are not

surrounded by liners, dikes, or walls capable of holding the tank

contents and do not have tank overflows and surrounding area draine
connected to the liquid radwaste treatment system, such as temporary

tankse.
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ACTION 128

ACTION 129

ACTION 130

ACTION 131

ACTION 132

002%16LL

With the number of channels OPERABLE lese than reguired by the
Minimum Channels OPERABLE requirement, effluent releases may
continue provided that before initiating a release:

a. At least two independent samples are analyzed in accordance
with Surveillance 4.11.1.1.1, and

b. At least two technically qualified members of the facility
staff independently verify the release rate calculations and
discharge line valving;

Otherwise, suspend release of radiocactive effluente via this
pathway.

Not used.

With the number of channels OPERABLE less than required by the
Minimum Channele OPERABLE requirement, effluent releases via
this pathway may continue provided that, at least once per 12
hours, grab samples are collected and analxzod for radiocactivity
at a limit of detection of at least 5 x 10" microcuries/ml.

With the number of channels OPERABLE less than reguired by the
Minimum Channels OPERABLE requirement, effluent releases via
this pathway may continue, provided the flow rate is estimated
at least once per 4 hours during actual releases. Pump
performance curves generated in place may be used to estimate
flow.

With the number of channels OPERAELE less than reguired by the
Minimum Channels OPERABLE requirement, liguid additione to this
tank may continue provided the tank ligquid level is estimated
during all ligquid additions to the tank.
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CHANNEL SOURCE CHANNEL CHANNEL
INSTRUMENT CHECK CHECK CALIBRATION FUNCTIONAL TEST
1. Radioactivity Monitors Providing Alarm
and Automatic Termination of Release
Ligquid Radwaste Effluent Line D P R(c) M{a)(b)
2. Radioactivity Monitors Providing Alarm
but not Providing Automatic Termination
of Release
D M R(c) SA(b)
a. Service Water Effluent Line A
D M R{(c) SA(b)
b. Service Water Effluent Line B
D M R(c) SA(Db)
c. Cooling Tower Blowdown Line
3. Flow Rate Measurement Devices
a. Liguid Radwaste Effluent Line D(d) NA R Q
b. Service Water Effluent Line A D(d) NA R Q
c. Service Water Effiuent Line B D(d) NA » Q
d. Cooling Tower Blowdown Line D(d) NA R Q
4. Tank Level Indicating Devicea* D#* NA R Q

* Tanks included in thies control are those outdoor tanke that are not surrounded by liners, dikes, or walle
capable of holding the tank contente and do not have tank overflows and surrounding area draines connected
to the liguid radwaste treatment system, such as temporary tanks.

L Puring liquid additions to the tank.
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(a)

The CHANNEL FUNCTIONAL TEST shall also demonstrate that automatic isolation of this pathway and control
room alarm annunciation occure if the instrument indicates measured levels above the Alarm/Trip

Setpoint.

The CHANNEL FUNCTIONAL TEST shall alec demonstrate that control room alarm annunciation occure if any
of the following conditione exists:

(1.) Instrument indicates measured levels above the Alarm Setpoint, or

{(3.) Instrument indicates a downscale failure, or
{4.) Instrument controls not set in operate mode.

The initial CHANNEL CALIBRATION shall be performed using one or more of the reference standards
certified by the National Bureau of Standarde* (NBS), standards that are traceable to the NBS
standards, or using actual samples of liquid effluents that have been analyzed on a syetem that has
been calibrated with National Institute of Standards and Testing traceabie sources. These standarda
shall permit calibrating the system over ite intended range of energy and measurement. For subsequent
CHANNEL CALIBRATION, sources that have been related to the initial calibration may be used.

CHANNEL CHECK shall consist of verifying indication of flow during periods of release. CHANNEL CHECK
shall be made at least once per 24 hours on days on which continuocus, periodic, or batch releases are

(b)
(2.) Circuit failure, or
(<)
(d)
made.
E

When the technical specification change is complete to delete the procedural detaile that are being
traneferred to the ODCM, then the NBS will be changed to the correct NIST.
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MONITORING INSTRUMENTATION
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

SOIIROLS

3.3.7.10 The radicactive gasecus effluent monitoring instrumentation channels
shown in Table 3.3.7.10-1 shall be OPERABLE with their Alarm/Trip Setpoints
set to ensure that the limits of CONTROL 3.11.2.1 are not exceeded. The
Alarm/Trip Setpoints of these channels shall be determined and adjusted in
accordance with the methodology and parametere in the ODCM.

APPLICABILITY: Ae shown in Table 3.3.7.10-1.
ACTION:

a. With a radicactive gaseous effluent monitoring instrumentation channel
Alarm/Trip Setpoint less conservative than required by the above control,
immediately suspend the release of radicactive gaseoue effluents monitored
by the affected channel, or declare the channel inoperable, or change the
setpoint so it is acceptably conservative.

b. With the number of channels OPERRBLE less than the Minimum Channels
OPERABLE reguirement, take the ACTION shown in Table 3.3.7.10-1. Restore
the instrumente to OPERABLE statue within 30 days and, if unsuccessful,
explain in the next Semiannual Radiocactive Effluent Release Report why the
inoperability was not corrected in a timely manner.

¢. The provisions of CONTROLS 3.0.3 and 3.0.4 are nct applicable.

SURVEILLANCE REQUIREMENTIS

4.3.7.1C Each radicactive gasecus effluent monitoring inetrumentation channel
shall be demcnstrated OPERABLE by performance of the CHANNEL CHECK, SOURCE
CHECK, CHANNEL CALIBRATION and CHANNEL FUNCTIONAL TEST operations at the
freguencies shown in Table 4.3.7.10-1.
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APPLICABILITY

Offga’ System

a. Noole Gas Activity
Monitor - Providing Alarm
and Automatic Termination
of Release 2 - 138

b. System Flow-Rate
Measuring Device 1 . 136

c. Sampler Flow-Rate
Measuring Device 2 . 136

2. Offgas System Explosive Gas
Monitoring System - Retained
in the RETS

3. Radwaste/Reactor Building
Vent Effluent System

a. Noble Gas Activity 1 tt 139
Monitor+t

1 Tt i3s
b. Iodine Sampler

| Tt 138
c. Particulate Sampler

1 tt 136
d. Flow-Rate Monitor

b Tt 136

it €. Sample Flow-Rate Monitor
4. Main Stack Effluent
a. Noble Gas Activity 1 tt 13%
Monitort

1 tt 138
b. JIodine Sampler

1 tt 138
c. Particulate Sampler

1 1t 136
d. Flow-Rate Monitor

1 tt

Sample Flow~Rate Monitor
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TABLE 3.3.7.10-1 (Comtinued)

. During offgas system operation.

t Includes high range noble gas monitoring capability.

tt At all times.

ACTION 135 -

ACTION 136

ACTION 137

ACTION 138

ACTION 139

002916LL

With the number of OPERABLE channels one less than required
by the Minimum Channels OPERABLE requirement, effluent
releases via this pathway may continue provided the
inoperable channel is placed in the tripped condition within
12 hours.

With the number of OPERABLE channels two less than required
by the Minimum Channels OPERABLE requirement, effluent
releases via this pathway may continue provided grab samples
are taken at least once per 12 hours and these samples are
analyzed for groes activity within 24 hours.

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via
this pathway may continue provided the flow rate for the
inoperable channel(s} is estimated at least once per 4 hours.

Retained in the RETS.

With the number of channele OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via
this pathway may continue provided samples are continuously
collected starting within 8 hours of discovery, ueing auxiliary
sampling egquipment as required in Table 4.11.2~-1.

With the number of channels OPERABLE less than required by
the Minimum Channels OPERABLE reguirement, effluent releases
via this pathway may contl ue provided grab samplee are
taken at least once per 12 hours and these samples are
analyzed for gross activity within 24 houre for a
radiocactivity limit of detection of at least 1 x 10“
microcurie/ml.

Restore the incperable channel(s) to OPERABLE status within
72 hours or in lieu of another report required by Technical
Specification €.9.1, prepare and submit a Special Report to
the Commission pursuant to Technical Specification 6.9.2
within 14 days following the event outlining the action
taken, the cause of the inoperability and the schedule for
restoring the system to OPERABLE status.
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INSTRUMENT
Offgas System

Noble Gas Activity
Monitor - Providing
Alarm and Automatic
Termination of Release

System Flow-Rate
Measuring Device

Sample Flow-Rate
Measuring Device

CALIBRATION

MODEE IN WHICH
SURVEILLANCE

REQUIRED

Offgas System Explosive
Gas Monitoring System -
Retained in RETS

Radwaste/Reactor Building
Vent Effluent System

Noble Gas Activity
Monitort

lodine Sampler
Particulate Sampler
Flow-Rate Monitor

Sample Flow-Rate
Monitor

001916LL
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TABLS 4.3.7.10-1 (Continued)

Main Stack Effluent

Noble Gas Activity
Monitort

Iodine Sampler
Particulate Sampler

Flow-Rate Monitor

Sample Flow-Rate
Monitor
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(a)

(b)

{c)

(d)
(e)

TABLE 4.3.7.10-1 (Continued)

At all times.
During offgas system operation.
Includes high range noble gas monitoring capability.

The initial CHANNEL CALIBRATION shall be performed using cne or more of the reference standards
certified by the National Bureau of Standarde (NBS) or using standardes that have been obtained from
suppliers that participate in measurement assurance activities with NBS, or using actual eamples of
gaseous effluents that have been analyzed on a system that has been calibrated with NBS traceable
sources. These standards shall permit calibrating the system over ite intended range of energy and
measurement. For subseguent CHANNEL CALIBRATION, sources that have been related to the initial
calibration may be used.

The CHANNEL FUNCTIONAL TEST shall also demonstrate the automatic isclation capability of this pathway
and that control room alarm annunciation occurse if the instrument indicates measured levels above the
Alarm/Trip Setpoint (each channel will be tested independentl, so as to not initiate isolation during
operation).

The CHANNEI. FUNCTIONAL TEST shall aleo demonstrate that control room alarm annunciation occurs if any
of the following conditions existe:

(1.) Instrument indicates measured levels above the alarm setpoint.
(2.) Circuit failure,.

(3.) Instrument indicates a downecale failure.

{4.) Inemtrument controle not g=t in operate mode.

Retained in RETS.

The CHANNEL CALIBRATION shall also demonstrate that automatic isolation of this pathway occure when the
instrument channeles indicate measured levels above the Trip Setpoint.
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2/4.33.2 LIQUID EFFLUENTS
CONCENTRATION
SONIROLS

3.11.1.1 The concentration of radicactive material released in liguid
effluents to UNRESTRICTED AREAS (eee Figure 5.1.3-1) shall be limited to the
concentrations specified in 10 CFR 20, Appendix B, Table II, Column 2, for
radionuclides other than diseclved or entrained noble gasee. For dissolved or
entrained noble gasee, the concentration shall be limited to 2 x 10*
microcurie/ml total activity.

APPLICABILITY: At all times.
ACTION:
With the concentration of radiocactive material released .n ligquid effluents to

UNRESTRICTED AREAS exceeding the above limits, without delay restore the
concentration to within the above limits.

SUEVELLLANCE REQUIREMENIS

4.11.1.1.1 Radicactive liguid wastes shall be sampled and analyzed according
to the sampling and analysie program of Table 4.11.1-1.

4.11.1.31.2 The results of the radicactivity anslyses shall be used in
accordance with the methodology and parametere in the ODCM to assure that the
concentrations at the point of release are maintained within the limits of
CONTROL 3.11.1.1.
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TABLE §.11.1-1
RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYS1S PROGRAM

MINIMUN LOWER LIMIT OF
LIQUID RELEASE SAMPLING ANALYSIS TYPE OF ACTIVITY DETECTION (LlD)(a)
TYPE g 2
1% Batch wWaste P P Principal Gamma Sx10”
Relesse Each Batch Each Batch Emjittere(c)
Tanke(b)
a. ZLWS-TE4A 1-131 1x10*
b. 2LWS-TK4B  _
C. ZLWS-TKSA
d. 2LWS-TKSB P One Batch/M Dissolved and 1x10*
One Batch/M Entrained Gases
(Gamma Emittere)
P M H-3 1x10*
Each Batch Compceite(d)
Groes Alpha 1x107
P Q Sr~B8%, Sr-9%0 5x10%
Each Batch Composite(d)
Te~5% 1x10%
- I Cont inuous Gradb Sample Grab Sample Principal Gamma 5x107
Releases M(e) Mle) Emitters(c)
I1-131 1x10*
a. Service
water Dissolved and 1x10*
Effluent A Entrained Gases
(Gamma Emitters)
b. Service
Water H-3 1x10*
Effluent B
Groes Alpha 1x107
s Cooling
Tower Grab Sample Grab Sample Sr-89, Sr-%0 5x10*
Blowdown Q(e) Q(e)
Fe~55 1x10°
4. Auxiliary Grab Sample Grab Sample Principal Gamma Sx107
Boiler M(f) M(f) Emitters(c)
Pump Scel
and Sample
Cooling
Discharge
(Service Grab Sample Grab Sample  H-3 1x10%
wWater) Q(f) Q£
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TABLE é.11.1-1 (Comtinmued)
RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYS1S PROGRAM

(a) The LLD is defined, for purposes of these CONTROLS, as the smallest
concentration of radicactive material in a sample that will yield a net
count, above syatem background, that will be detected with $5%
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 S,

LLD -

E V 2.22x10° Y exp(-At)
Where:

LLd = the before-~the-fact lower limit of detection (microcurie per
unit mass or volume),

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

E = the counting efficiency (counts per disintegration),

v = the sample size (units of masse or volume),

2.22x10° = the number of disintegrations per minute per microcurie,
Y = the fractional radiochemical yield, when applicable,

A = the radicactive decay constant for the particular
raedionuclide (sec’'), and

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

Typical values of E, V, Y, and At should be used in the calculation.

It should be recognized that the LLD ie defined as a before-the~-fact limit
representing the capzsbility of a measurement system and not as an
after-the-fact limit for a particular measurement.

(b) A batch release is the discharge of liguid wastes of a diecrete volume.
Prior to esmpling for aralyses, each batch shall be isclated, and then
thoroughly mixed by a method described in the ODCM to assure
representative sampling.
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(c)

(d)

(e)

(f)

TABLE §.11.1-1 (Continued)
RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

The principal gamma emitters for which the LLD CONTROL applies include
the following radionuclides: Mn-54, Fe-59%, Co-58, Co-60, Zn-65, Mo-99,
Cs-134, Cs-137 and Ce-141. Ce-144 shall aleso be measured, but with an
LLD of § x 10% 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 Radiocactive Effluent Release Repcrt pursuant to CONTROL
6.9.1.8 in the format outlined in RG 1.21, Appendix B, Revision 1, June
1974.

A composite sample ie one in which the guantity of liguid sampled is
propertional to the guantity of liquid waste diecharged and in which the
method of sampling employed results in a specimen that is representative
of the liguide released.

If the alarm setpoint of the effluent monitor, as determined by the
method presented in the ODCM, is exceeded, the fregquency of sampling
ehall be increased to daily until the condition no longer exists.
Fregquency of analysie shall be increased to daily for principal gamma
emitters and an incident composite for H-3, gross alpha, Sr-8%, Sr-%0,
and Fe-55.

1f the alarm setpoint of Service Water Effluent Monitor A and/or B, as
determined by the method presented in the ODCM, is exceeded, the
fregquency of sampling shall be increased to daily until the condition no
longer exists. Fregquency of analyeis shall be increased to daily for
principal gamma emitters and an incident composite for H-3, gross alpha,
Sr-89, Sr-%0, and Fe-S55.
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LIQUID EFFLUENTS
ROSE

SONTROLS

3.11.1.2 The dcse or dose commitment to & MEMBER OF THE PUBLIC from
radicactive materials in ligquid effluents released, from each unit, to
UNRESTRICTED AREAS (see Figure 5.1.3~1) shall be limited:

a. During any calendar guarter to less than or equal to 1.5 mrem to the whole
body and to less than or equal to 5 mrem to any organ, and

b. During any calendar year to less than or equal to 3 mrem to the whole body
and to less than or equal to 10 mrem to any organ.

APPLICABILITY: At all times.
ACTION:

a. With the calculated dose from the release of radicactive materials in
ligquid effluents exceeding any of the above limits, prepare and submit to
the Commiseion within 30 days, pursuant to Technical Specification 6.9.2,
a Special Report that identifiee the cause(s) for exceeding the limit(s)
and defines the corrective actions that have been taken to reduce the
releases and the proposed corrective actions to be taken to assure that
subseguent releases will be in compliance with the above limits.

b. The provisions of CONTROLS 3.0.3 and 3.0.4 are not applicable.

SURVEILIANCE REQUIREMENIS

4.11.1.2 Cumulative dose contributions from liquid effluents for the current
calendar quarter and the current calendar year shall be determined in
accordance with the methodology and parameters in the ODCM at least once per
31 days.
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RADIOACTIVE EFFLUENTS

LIQUID EFFLUENTS
LIQUID RADWASTE TREATMENT SYSTEM
<QNIROLS

3.11.1.3 The liquid radwaste treatment system shall be OPERABLE, and
appropriate portions of the system shall be used to reduce releases of
radioactivity when the projected doses due to the ligquid effluent, from the
unit, to UNRESTRICTED AREAS (see Figure 5.1.3~1) would exceed 0.06 mrem to the
whole body or 0.2 mrem to any organ in a 3l-day period.

APPLICABILITY: At all times.
ACTION:

a. With radiocactive liquid waste being discharged without treatment and in
excess of the above limite and any portion of the liquid radwaste
treatment system not in operation, prepare and submit to the Commiseion
within 30 days, pursuant to Technical Specification 6.9.2, a Special
Report that includes the following information:

1. Explanation of why liquid radwaste was being discharged without

treatment, identificetion of any inoperable equipment or subsystems,
and the reason for the incperability,

2. Action(s) taken to restore the inoperable egquipment to OPERABLE
statue, and

3. Summary description of action(e) taken to prevent a currence.

b. The provisions of CONTROLS 3.0.3 and 3.0.4 are not applicable.

SURVELLLANCE REQUIREMENIS

4.11.1.3.1 Doses due to ligquid releases from each unit to UNRESTRICTED AREAS
shall be projected at least once per 31 days in accordance with the
methodology and parameters in the ODCM when liguid radwaste “reatment systems
are not being fully utilized.

4.11.1.3.2 The installed ligquid radwaste treatment eyetem shall be considered
OPERABLE by meeting CONTROLS 3.11.1.1 and 3.11.1.2.
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2/8.33.2 GHSEQUS EFFLUENTS
DOSE RATE

SQNIRQLS

3.11.2.1 The dose rate from radicactive macterials relessed in gaseocus
effluents from the site to areas at or beyond the SITE BOUNDARY (see Figure
$.1.3-1) shall be limited to the following:

a. For noble gases: Less than or egual to 500 mrem/yr to the whole body and
less than or egual to 3000 mrem/yr to the skin, and

b. For icdine-131, for iodine-133, for tritium, and for all radicnuclides in

perticulate form with half-lives greater than € days: Less than or egual
to 1500 mres/yr to any organ.

APPLICABILITY: At all times.
ACTION:

wWith the dose rate(s) exceeding the above limite, immediately restore the
release rate to within the above limit(s).

SURVEILIANCE REQUIREMENIS

4.11.2.1.1 The dose rate from noble gases in gasecus effluents shall be
determined to be within the above limits in accordance with the methodology
and parameters in the ODCM.

4.11.2.1.2 The dose rate from iodine-131, iodine-133, tritium, and all
radionuclides in particulate form with half-lives greater than 8 days in
gasecus effluents shall be determined to be within the abovre limite in
accordance with the methodclogy and parameters in the ODCM by obtaining
representative samples and performing analyses in accordance with the sampling
and analysis program specified in Table 4.11.2-1.
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MININUM LOWER LIMIT OF
SAMPLING ANALYSIS TYPE OF DETECTION (LLD)™
GASEOUS RELEASE TYPE FREQUENCY FREQUENCY = ACTIVITY ANALYSI1S (uCi/ml)
1. Containment(b) Each PLRGE P Principal Gamma Emitters(c) ix10*
Each PURGE H-3 (oxide), Principal Gamma 1x10%, 1x10*
Emitters(c)
2. Main Stack M(d) nia Principal Gamma Emitters(c) ix10*
Radwaste/Reactor Building
vent Grab Sample M(e) H-3 (oxide) 1x10*
M(e)
Continuous{f) wig) I-131 ix10"
Charcoal
Sample
Cont inuous(f) wig) Principal Gamma Emitters(c) ix10"
Particulate
Sample Grosa Alpha ix10"
Cont inuous(f) Q Sr-89, Sr-90 ix10™"
Composite
Particulate
Sample
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I 3/4

11-9



TABLE 6.11.2-1 (Continued}

(a) The LLD is defined, for purposes of these CONTROLS, 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 blznk observation represents a
"real” signal.

For a par*icular measurement system, which may include radiochemical separation:

4.66 S,
LLD =
E V 2.22x10* ¥ exp(-At)
Where:
LLD = The before-the-fact lower limit of detection {(microcuries per unit maes or volume)
S, = the standard deviation of the background counting rate or of the counting rate of a
blank sample as appropriate {counts per =i aute)
E = the counting efficiency (ccu.cs per disintegration)
v = the sample size (units of mass or volume)

2.22 x 10* = the number of disintegrations per minute per micro curie

Y = the fractional radiochemical yield, when appiicable

A = the radioactive decay constant for the particular radionuclide (sec')

At = the elapsed time between the midpoint of sample collection and the time of counting
{eeconde)

Typical valuees of E, V, Y, and At should be used in the calculation.

It should be recognized that the LLD is defined as a before-the-fact limit representing the capability of a
mez ~irement syetem and not as an after-the-~fact limit for a particular measurement.
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(b)

(c)

(4)

(e)

(f)

(g9)

TABLE $.11.2-1 (Continued)

Sample and analyeis before PURGE is used to determine permissible PURGE rates. Sample and analysis
during actual PURGE ie used for offsite dose calculations.

The principal gamma emitters for which the LLD CONTROL applies include the following radionuclides:
Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and Xe-138 in noble gas releases and Mn-54, Fe-5%, Co-58, Co-60,
2n-65, Mo-99, 1-131, Ce-134, C¢-137, Ce-141, and Ce-144 in iodine and particulate releasue. This list
does not mean that only these nuclides are tc be considered. Other gamma peaks that are identifiable,
together with those of the above nuclides, shall aleo be analyzed and report=ad in the Semiannual
Radiocactive Effluent Release Report pursuant to CONTROL 6.9.1.8 in the format outlined in RG 1.21,

Appendix B, Revision 1, June 1974.

If the main stack or reactor/radwaste building isotopic monitor is not OPERABLE, sampling and analysise
shall aleo be performed following shutdown, startup, or when there is an alarm o1 the offgas

pretreatment monitor.

Tritium grab samplee shall be taken weekly from the reactor/radwaste ventilation ayetem when fuel is
offloaded until stable tritium release levels can be demonstrated.

The 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 CONTROLS 3.11.2.1.b and 3.71.2.3.

when the ralease rate of the main stack or reactor/radwaste building vert exceeds ite alarm setpoint,
the iodine and particulate device shall be removed and analyzed to determine the changes in iodine and
particulate release rates. The analysis shall be done daily until the reless’ no longer exceeds the
alarm setpoint. When samples collected for 24 hours are analyzed, the corr” ponding LLDs may be
increased by a factor or 10.
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DOSE - NOBLE GASES
SONIROLS.
3.11.2.2 The air dose from noble gases released in gaseous effluents, from

each unit, to areas at or beyond the SITE BOUNDARY (svwe Figure §$.1.3-1) shall
be limited to the following:

a. During any calendar guarter: Lees than or egqual to 5 mrad for gamma
radiation and less than or egqual to 10 mrad for beta radiation, and

b. During any calendar year: Less than or equal to 10 mrad for gamma
radiation and less than or egual to 20 mrad for beta radiation.

APPLICABILITY: At all timec.
ACTION:

a. With the calculated air dose from radicactive noble gases in gaseous
effluents exceeding any of the above limits, prepare and submit to the
Commission within 30 days, pursuant to Technical Specification 6.9.2, a
Special Report that identifies the cause s) for exceeding the limit(s)
and defines the corrective actions that have been taken to reduce the
releases and the proposed corrective actione to be taken to assure that
subseguent releases will be in compliance with the above limites.

b. The provisions of CONTROLS 3.0.3 and 3.0.4 are not applicable.

ZUEVEZLLANCE REQUIREMENIS

4.11.2.2 Cumulative dose contributions for the current calendar guarter and
current calendar year for noble gases shall be determined in azccordance with
the methodology and parameters in the ODCM at least once per 31 days.
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3.11.2.3 The dose¢ to a MEMBER OF THE PUBLIC from iodine-131, iodine-133,
tritium, and all radicactive material in particulate form with half-livas
greater than 8 days in gasecus effluents released, from each unit, to areas at
or beyond the SITE BOUNDARY (see Figure 5.1.3-1) shall be limited to the
following:

a. During any calendar guarter: Less than or equal to 7.5 mrem to any organ
and,

b. During any calendar year: Less than or equal tc 15 mrem to any organ.

APPLICABILITY: At all times.
ACTION:

a. With the calculated dose from the release of iodine-131, iodine-133,
tritium, and radicactive material in particulate form with half-lives
greater than 8 daye, in gaseous effluente exceeding any of the above
limite, prepare and submit to the Commission within 30 days, pursuant to
Technical Specification 6.9.2, a Special Report that identifies the
cause(s) for exceeding the limit(e) and defines the corrective actions
that have been taken to reduce the releases and the proposed corrective
actions to be taken to assure that subseguent releases will be in
compliance with the above limits.

b. The provisions of CONTROLS 3.0.3 and 3.0.4 are not applicable.

4.11.2.3 Cumulative dose contributions for the current calendar guarter and
current calendar year for iodine-131, iodine-133, tritium and radiocactive
material in particulate form with half-lives greater than € days shall be
determined in accordance with the methodology and parameters in the ODCM at
least once per 31 days.
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BRADIOACTIVE EFFLUENTS

GASEQUS EFFLUVENTS

SGASEOUS RADWASTE TREATMENT SYSTEM
SQNIROLS
3.11.2.4 The GASEOUS RADWASTE TREATMENT SYSTEM shall be in operation.

APPLICABILITY: Whenever the main condenser air ejector system is in
operation.

ACTION:

&. With gaseous radwaste from the main condenser air ejector system being
discharged without treatment for more than 7 days, prepare and submit to
the Commission within 30 days, pursuant to Technical Specification 6.9.2,
a Special Report that includes the following information.

1. Identification of the inoperable egquipment or subsystems and the
reascn for the inoperability,

2. Action(e) taken to restore the incperable eguipment to OPERABLE
status, and

3. Summary description of action(s) taken to prevent a recurrence.

b. The provisions of CONTROLS 3.0.3 and 3.0.4 are not applicable.

SSEVEILIANCE REQUIREMENTS

4.11.2.4 The readings of the relevant instruments shall be checked every 12
hours when the main condenser air ejector is in use to ensure that the gaseous
radwaste treatment system is functioning.
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GASEOUS EFFLUENTS
VENTILATION EXHAUST TREATMENT SYSTEM

SONTROLS

3,11.2.% The VENTILATION EXHAUST TREATMENT SYSTEM shall be OPERABLE and
appropriate portions of this system shall be used to reduce releases of
radicactivity when the projected doses in 31 days from iodine and particulate
releases, from each unit, to areas at or beyond the SITE BOUNDARY (see Figure
§.1.3-1) would exceed 0.3 mrem to any organ of a MEMBER OF THE PUBLIC.

APPLICABILITY: At all times.

ACTION:

a. With radicactive gasecus waste being discharged without treatment and in
excess of the above limite, prepare and submit to the Commission within

30 days, pursuant to Technical Specification 6.9.2, a Special Report that
includes the following information:

1. ldentification of any inoperable egquipment or subsysteme, and the
reason for the incperability,

2. Action(s) taken to restore the inoperable equipment to OFERABLE
status, and

3. Summary description of action(s) taken to prevent a recurrence.

b. The provisions of CONTROLS 3.0.3 and 3.0.4 are not applicable.

SURVELLLANCE REQUIREMENIS

4.11.2.5.1 Doses from iodine and particulate releases from each unit toc areas
at or beyond the SITE BOURDARY shall be projected at least once per 31 days in
accordance with the methodology and parameters in the ODCM when the
VENTILATION EXHAUST TREATMENT SYSTEM is not being fully utilized.

4.11.2.5.2 The installed VENTILATION EXHAUST TREATMENT SYSTEM shall be
considered OPERABLE by meeting CONTROLS 3.11.2.1 or 3.11.2.3.
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GASEQUS EFFLUENTS
VENTING OR FURGING

SONTROLS.

3.11.2.8 VENTING or PURGING of the drywell and/or suppressicn chamber shall
be through the standby gas treatment system.*

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, and 3.
ACTION:

a. With the reguirements of the above CONTROL not satisfied, suspend all
VENTING and PURGING cof the drywell and/or suppression chamber.

b. The provisions of CONTROLS 3.0.3 and 3.0.4 are not applicable.

SURVELLLANCE REQUIREHENIS

4.11.2.8.1 The drywell and/or suppression chamber shall be determined to be

aligned for VENTING or PURGING through the standby gas treatment system within

4 hours before start of and at least once per 12 hours during VENTING or
PURGING.

. See Technical Specification 3.6.5.3.
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RADIOACTIVE EFFLUENTS
3/4.11.4 TOTAL DOSE

SONTROLS

3.11.4 The annual (calendar year) dose or dose commitment to any MEMBER OF
THE PUBLIC due to releases of radioactivity and to radiation from uranium fuel
cycle sources shall be limited to less than or egqual to 25 mrem to the whole
body or any organ, except the thyroid, which shall be limited to less than or
egual to 75 mrem.

APPLICABILITY: At all times.
ACTION:

a. With the calculated doses fror the release of radioactive materials in
liquid or gaseous effluents exceeding twice the limits of CONTROLS
3.11.1.2.a, 3.11.1.2.b, 3.11.2.2.8, 3.11.2.2.b, 3.11.2.3.a, OF
3.11.2.3.b, calculations shall be made including direct radiation
contributione from the units (including outside storage tanks, etc.) to
determine whether the above limits of CONTROL 3.11.4 have been exceeded.
1f such is the care, prepare and submit to the Commission within 30 days,
pursuant to Technical Specification 6.9.2, a Speciil Repcrt that defines
the corrective acticn to be taken to reduce subsegquent releases to
prevent recurrence of exceeding the above limits and includes the
#chedule for achieving conformance with the above limits. This Special
Report, as defined in 10 CFR 20.405(c), shall include an analysis that
estimates the radiation exposure (dose) to a MEMBER OF THE PUBLIC from
uranium fuel cycle sources, including all effluent pathwaye &nd direct
radiation, for the calendar year that includes the release¢(s) covered by
thie report. It shall alsoc describe levels of radiation and
concentrations of radicactive material involved, and the cause of the
exposure levels or concentrations. If the estimated dose(s) exceedes the
above limite, and if the release condition resulting in vioclation of 40
CFR 190 has not already been corrected, the Special Report shall include
a reguest for a variance in accordance with the provisions of 40 CFR 180.
Submittal of the report is considered a timely regquest, and a variance is
granted until staff action on the reguest is complete.

b. The provisions of CONTROLS 3.0.3 and 3.0.4 are nct applicable.

SURVELLLANCE REQUIREMENTS

4.11.4.1 Cumulstive dose contributione from liguid and gaseocus effluents
shall be determined in accordance with CONTROLS 4.11.1.2, 4.11.2.2, and
4.11.2.3, and in accordance with the methodclogy and parameters in the ODCM.

4.11.4.2 Cumulative dose contributions from direct radiation from the units
(including outside storage tanks, etc.) shall be determined in accordance with
the methodology and parameters in the ODCM. This requirement is applicable
only under conditions set forth in ACTION a of CONTROL 3.11.4.
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3/4.12 RADIOLOGTC/d ENVIRONMENTAL MONITORING
3/4.22.1 MONIT 7ING PROGRAM
SONIROLS

3.12.1 The Radiological Environmental Monitoring Program shall be conducted
as specified in Table 3.12.1-1.

APPLICABILITY: At all times.
ACTION:

With the Radiological Environmental Mcnitoring Program not being
conducted as specified in Table 3.12.1-1, prepare &and submit to the
Commission, in the Annual Radiclogical Environmental Operating Report
required by CONTROL 6.9.1.7, & description of the reasons for not
conducting the program ae reguired and the plane for preventing a
recurrence.

With the level of radioactivity as the result of plant effluents in an
environmental sampling medium at a epecified location exceeding the
reporting levels of Table 3.12.1-2 when averaged over any calendar
guarter, prepare and submit to the Commission within 30 days, pursuant to
Technical Specification 6.9.2, a Special Report that identifies the
cause(s) for exceeding the limit(s) and defines the corrective actions to
be taken to reduce radiocactive effluents sc that the potential annual
dose* to a MEMBEER OF THE PUBLIC is less than the calendar year limits of
CONTROLS 3.11.1.2, 3.11.2.2, or 3.11.2.3. When more than one of the
radionuclides in Table 3.12.1-2 are detected in the sampling medium, this
report shall be submitted if:

-concentration 1+ _concentration 2  +...21.0
reporting level 1 report irg level 2

When radionuclides other than those in Table 3.12.1-2 are detected and
are the result of pla-t effluents, this report shall be submitted if the
potential annual dos¢ ' “o a MEMBER OF THE PUBLIC from all radiconuclides
is egual to or greater than the calendar year limits of CONTROL 3.11.1.2,
3.11.2.2, or 3.11.2.3. This report is not reguired if the measured level
of radicactivity was not the result of plant effluents; however, in such
an event, the condition shall be reported and described in the Annual
Radiclogical Environmental Operating Report required by CONTROL 6.9.1.7.

The methodology and parametere used to estimate the potential annual dose
to a MEMBER OF THE PUBLIC shall be indicated in this report.
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EADIOLOGICAL ENVIRONMENTAL MONITORING
MONITORING PROGRAM

SONTROLS
3,12.1 (Continued)

ACTION:

c. With milk or fresh leafy vegetation samples unavailable from one or more
of the sample locations required by Table 3.12.1-1, identify specific
locations for cbtaining replacement samples and add them within 30 daya
to the Radiological Environmental Monitering Program. The specific
locations from which samples were unavailable may then be deleted from
the monitoring program. Pursuant to CONTRCL 6.9.1.8, submit in the next
Semiannual Radioactive Effluent Release Report documentation for a change
in the ODCM including a revised figure(s) and table for the ODCM
reflecting the new location(®) with supporting information identifying
the cause of the unavailability of samples and justifying the selection
of the new location(s) for cbtaining samples.

d. The provisions of CONTROLS 3.0.3 and 3.0.4 are not applicable.

SYRVELLLANCE REQUIREMENIS

4.12.1 The radiclogical environmencal monitoring samples shall be collected

pursuant tc Table 3.12.1-1 from the specific locations given in the table and
figure(e) in the ODCM, and shall be analyzed pursuant to the regquirements of

Table 3.12.1-1 and the detection capabilities regquired by Table 4.12.1-1.
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TABLE 3.12.1-1

RADIOLOGIC\L ENVIRONMENTAL MONITORING PROGRAM

EXPOSURE PATHWAY NUMBER OF SAMPLES A.D BAMPLING AND TYPE AND PFREQUENCY
AND/OR SAMPLE o BAMPLE LOCATIONS(a) COLLECTION FREQUENCY OF ANALYSIS

Direct Radiationib) 12 routine monitoring stations Once per 3 monthe Gamma dose once per
either with 2 or more dosimeters 1 monthe
or with 1 instrument for measuring
and recording dose rate continuously,
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
land base meteorological sector in the
4 to S-mile* range from the site

The balance of the stations should be
plared in special interest areas such
as population centers, nearby
reasidences, schools, and in one or two
areas to serve as control stationsic).

* Af'ﬂxs dintanz'e, B windrose sectors, (W, WNW, NW, NNW, N, NNE, NE, and ENE) are over Lake Ontario.
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TABLE 3.13.1-1 (Contisued)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXIPOSURE PATEWAY NUMBER OF SAMPLES AND SAMPLING AND TYPE AND FREQUENCY
AND/OR SAMPLE SAMPLE LOCATIONS(a) COLLECTION FREQUENCY OF ANALYSIS
2. Alirborne Radio- Samples from five locations: Continuous sampler oper- Radiocjodine Canister
iodine and ation with sample collec- I-131 analysis weekly
Particulates 3 samples from offsite loca- tion weekly, or more
tions close to the site bound- frequently if required by Particulate Sampler
ary (within one mile) in dust loading Grose beta radioactivity
different sectors of the high- analyeis following filter
est calculated annuval site change{d) and gamma isotopic
average ground-level D/Q (based analyeise(e) of composite (by
on all site licensed reactors) location) at least quarterly

1 sample from the vicinity of
an established year-round
community having the highest
calculated annual site average
ground-level D/Q (based

on all site licensed reactore)

1 sample from a control location,
at least 10 miles dietant and in
a least prevalent wind direction(c)

3. Waterborne

a. Surface(f) One sample upstream(c); Compoasite sample over Gamma isotopic analysis(e)
one sample from the site’s 1-month period(g) once/month; composite for
downstream cooling water tritium analysie once/
intake 3 months
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EXPOSURE PATHWAY
AND/OR SAMPLE

TABLE 3.12.1-1 (Continued)

3. Waterborne (Continued)

b. Ground

S Drinking

d. Sediment
from
Shoreline

002916LL

Samples from one or two sources,
only if likely to be affected(h)

1 sample of each of one to three
of the nearest water supplies
that could be affected by itse
diescharge{i)

i sample from a downatream area
with existing or potential
recreational value

Quarterly grab sample

Composite sample over

a 2-week period(g)

when I-131 analysie is
performed; monthly composite
otherwise

Twice per year

I 3/4 12-5

TYPE AND FREQUENCY
OF ANALYSIS

Gama isotopic{e)
and tritium analysis
quarterly

1-131 analysis on

each composite when the
dose calculated for the
consumption of the water
is greater than 1 mrem per
year.(}) Composite for
gross beta and gamma
isotopic analyses(e)
monthly. Composite for
tritium analyeis quarterly

Gamma isotopic analysis(e)



EXPOSURE PATHWAY
AND/OR SAMPLE

4.

Ingestion

a,

b.

Milk

Fish

002916LL

TABLE 3.12.1-1 (Continued)

Samples from MILK SAMPLING LOCA-
TIONS in three locations within
3.5 miles distance having the
highest calculated site average
D/Q (based on all licensed eite
reactore). If there are none,
then 1 sample from MILK SAMPLING
LOCATIONS in each of three areas
3.5-5.0 miles distant having the
highest calculated site average
D/Q (based on all licensed site
reactors). One sawple from a
MILK SAMPLING LOCATION at a
control location 9-20 miles
distant and in a least prevalent
wind direction(c}

One sample each of two com-
me;cially or recreationallv im-
pocrtant species in the vicinity
of a plant diecharge ar=a(k)

One sample of the same species in
areas not influenced by station
discharge{c)

Twice per month, April-
December (samples will be
collected January-March
if I-131 is detected in
November and December of
the preceding year)

Twice per year
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TYPE AND FREQUENCY
OF ANALYSIS

Gamma isotopic(e) and

I-131 analyeis twice/
month when animals

are on pasture (April-
December); once per

month at other times
(January-March if required)

Gamma isotopic analysis(e)
on edible portions twice

per year



EXPOSURE PATHWAY
AND/OR SAMPLE

4.

Ingestion
(Continued)

C.

Food
Products
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TABLE 3.12.1-]1 (Continued)

One sample of each principal
class of food preducts from
any area that is irrigated by
water in which liquid plant
wastes have been discharged(l)

Samples of three different kind
of breoad leaf vegetation (such

At time of harvest(m)

8 Once per year during
the harvest season

as vegetables) grown nearest to

each of two different offaite
locationa of highest calculated
site average D/Q (based on all
licensed site reactors)

One sample of each of the simil
broad leaf vegetation grown at
ieast 9.3 miles distant in a

least prevalent wind direction

ar Once per year during
the harvest season
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Gamma jisctopic(e)
analyeis of edible
portions (isctopic
to include I-131)

Gamma isocotopic(e)
analysie of edible
portions (isotopic
to include 1-131)

Gamma isotopic(e)
analyeis of edible
portions (isotopic
to include I-131)



(a)

(b)

(c)

(d)

(e)

TABLE 3.12.1-1 (Continued)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Specific parameters of distance and direction sector from the centerline of one reactor, and additional
description where pertinent, shall be provided for each and every sample location in Table 3.12.1-1 in
a table and figure(s) in the ODCM. Refer to NUREG-0133, "Preparation of Radiological Effluent
Technical Specifications for Nuclear Power Plante, "October 1978, and to Radiological Assessment Branch
Technical Position on Environmental Monitoring, Revision 1, November 1579. Deviations are permitted
from the required sampling schedule if specimens are unobtainable because of such circumstances as
hazardous conditions, seasonal unavailability,* or malfunction of automatic sampling equirient. If
specimens are unobtainable because sampling equipment malfunctions, effort shall be madn to complete
corrective action before the end of the next eampling period. All deviations from the eampling
achedule shall be documented in the Annual Radiological Environmental Operating Report pursuant to
CONTROL 6.9.1.7. It is recognized that, at times, it may not be possible or practical 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 particular pathway in question and
appropriate substitutions may be made within 30 days in the Radiological Environmental Monitoring
Program given in the ODCM. Pursuant to CONTROL 6.9.1.8, submit in the next Semiannual Radiocactive
Effluent Release Report a revised figure(s) and table for the ODCM reflecting the new location(s) with
supporting information identifying the cause of the unavailability of samples for that pathway and
justifying the selection of new location(e) for obtaining samples.

One or more instruments, such as a pressurized ion chamber, for measuring and recording dose rate
continuously may be used in place of, or in addition to integrating dosimeters. For the purpose of
thie table, a thermoluminescent dosimeter (TLD) ie considered to be one phosphor; two or more phosphors
in a packet are considered as two or more dosimeters. Film badges ehall not be used as dosimeters for

measuring direct radiation.

The purpose of these samples is to obtain background information. If it is not practical to establish
control locatione in accordance with the distance and wind direction criteria, other sites, which

provide valid background data, may be substituted.

Airborne particulate sample filters shall e analyzed for grose beta radioactivity 24 hours or more
after sampling to allow for radon and thoron daughter decay. If gross beta activity in air particuiate
samples is greater than 10 timees the previous yearly mean of control samples, gamma isotopic analysis
shall be performed on the individual samples.

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

*Seasonal unavailability is meant to include theft and uncooperative residents.
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(f)

(9)

th)

(i)

(1)

(k)

(L)

(m)

TABLE 3.12.1-1 (Continued)

The "upstream” samplie shall be taken at a distance beyond significant influence of the discharge. The
"downstream” sample shall be taken in an area beyond but near the mixing zone.

In this program, representative composite sample aliquots shail be collected at time intervale that are
very short (e.g., hourly) relative to the compositing period (e.g., monthly) in order to assure
obtaining a representative sample (refer to the ODCM for definition of representative composite

sample).

Groundwater samples shall be taken when this source is tapped for drinking or irrigation purposes in
sreae where the hydraulic gradient or recharge properties are suitable for contamination (see ODCM for

discusaion).

Drinking water samples shall be taken only when drinking water is a dose pathway (see ODCM for
discueasion).

Analysis for I-13]1 may be accomplished by Ge-Li analyeis provided that the lower limit of detection
(LLD} for I-131 in water samplea found on Table 4.12.1-1 can be met. Doses shall be calculated for the
maximum organ and age group; ueing the methodology in the ODCM.

In the event two commerciaily or recreationally important species are not available, after three
attempts of collection, then two samples of one speciee or other speviee not necessarily commercially
or recreationally important may be utilized.

This CONTROL applies only to major irrigation projecte within 9 miles of the site in the general
*"downcurrent” direction (see ODCM for diecuseion).

1f harvest occurs more than once a year, sampling shall be performed during each discrete harvest. If
harveet occurs continuously, sampling shall be taken monthly. Attention shall be paid to including
eamples of tuberous and root food producte.
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H-23 20,000+
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
Zr-95, Nb-95 400
1-131 2% 0.9 3 100
ce-134 30 10 1,000 60 1,000
ce-137 50 20 2,000 70 2,000
Ba/La-140 200 o 300

* Por drinking water samples. Thie ies a 40 CFR 141 value. If no drinking water pathway exists, a value of 30,000
pCi/liter may be used.

LA 1f no drinking water pathway exists, a value of 20 pCi/liter may be used.
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(a)

(b)

{c)

TABLE 4.12.1-1 (Continued)

Thie list doee 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 pursuant to CONTROL 6.9.1.7.

Required detection capabilities for thermoluminescent dosimeters used for environmental measurements
are given in ANSI N-5a”. Section 4.3 1975. Allowable exceptions to ANSI N-545, Section 4.] are

contained in the Nine Mile Point Unit 2 ODCM.

The lower limit of detection (LLD) is defined, for purpcses of these CONTROLS, aes the esmallest
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

obeservation represents a “real” signal.

For a particular measurement eyetem, which may include radiochemical eeparation:

4.66 8,
LLD -
E V 2.22 ¥ exp(-At)
Where:
LLD = the before-the-fact lower limit of detection (picocuries per unit mass or volume)
8, = the standard deviation of the background counting rate or of the counting rate of a blank
sample ae appropriate (counts per minute)
E = the counting efficiency (counte per disintegration)
v = the sample size (units of mass or volume)
2.22 = the number of disintegrations per minute per picocurie
Y = the fractional radiochemical yield, when applicable
A = the radicactive decay constant for the particular radionuclide (sec-')
At = the elapeed time between environmental collection, or end of the sample collection period,

and time of counting (seconds)
Typical values of E, V, Y, and At should be used in the calculation.
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TABLE 4.12.1-1 (Continued)

It should be recognized that the LLD ie defined as a before-the-fact limit representing the capability of a
measurement system and not as an after-the-fact limit for a particular measurement. Analyses shall be
performed in such a manner that the stated LLDe will be achieved under routine conditions. Occasionally
background fluctuatione, unavoidable small sample sizes, the presence of interfering nuclides, or other
uncontrollable circumatances may render these LLDs unachievable. 1In such caeee, the contributing factors
shall be identified and described in the Annual Radiological Environmental Operating Report pursuant to

CONTROL 6.9.1.7.
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BARIOLOGICAL ENVIRONMENTAL MONITORING
3/4.32.3 LAND USE CENSUS

SONIROL

3.12.2 A land use census shall be conducted and shall identify within a
distance of 5 miles the location in each of the 16 metecrclogical sectors of
the nearest milk animal and the nearest residence, and the neareet garden* of
greater than 500 eguare feet producing broad leaf vegetation. For elevated
releapes ae defined in RG 1.111, Revieion 1, July 1977, the land use census
ehall aleo identify within a distance of 3 miles the locations in each of the
16 metecrological sectors of all milk animals and all gardens* greater than
500 egquare feet producing broad leaf vegetation.

APFLICABILITY: At all times.
ACTION:

&, ith & land use census identifying a location(s) that yields a calculated
aose, dose commitment, or D/Q value greater than the values currently
being calculated in CONTROL 4.11.2.3, pursuant to CONTROL 6.9.1.8,
identify the new location(s) in the next Semiannua) Radicactive Effluent
Release Report.

b. With a land use census identifying a location(s) that yields a calculated
dose, dose commitment, or D/Q value (via the sam: exposure pathway)
gignificantly greater (50%) than at a location from which samples are
currently being obtained in accordance with CONTROL 3.12.1~1, add the new
location(ws) within 30 days to the Radiclogical Environmental Monitoring
Program given in the ODCM. The sampling location(s), excluding the
control station location, having the lowest calculated dose, dose
commitment () or D/Q value, via the same exposure pathway, may be deleted
from this monitoring program after (October 31) of the year in which this
land use census was conducted. Pursuant to CONTROL €.9.1.8 submit in the
next Semiannual Radicactive Fffluent Release Report documentation for a
change in the ODCM including a revised figure(s) and table(s) for the
ODCM reflecting the new location(s) with information supporting the
change in sampling locations.

€. The provisions of CONTROLS 3.0.3 and 3.0.4 are not applicable.

SSRVEZLLANCE REQUIREMENIS

4.12.2 The land use census shall be conducted during the growing season at
least once every 12 months using that information that will provide the best
results, such as by a door-to-door survey, aerial survey, or by consulting
local agriculture authorities. The results of the land use census shall be
included in the Annual Radiological Environmental Operating Report pursuant to
CONTROL 6.9.1.7.

" Broad leaf vegetation sampling of at least three different kinds of
vegetation, such as garden vegetables, may be performed at offsite
locations in each of two different locations with the highest predicted
D/Q® in lieu of the garden census. CONTROLS for broad leaf vegetation
sampling in Table 3.12.1-1, Part 4.c¢, ehall be followed, including
analysis of CONTROL samples.
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RARIOLOGICAL ENVIRONMENTAL MONITORING
3/4.323.3 INTERLABORATORY COMPARISON PROGCRAM

SONTROL2

3.12.3 Analyses shall be performed on all radicactive materials, supplied as
part of an Interlaboratory Comparison Program that has been approved by ihe
Commission, that correspond to samples required by Table 3.12.1-1.
Participation in this program shall include media for which environmental
samples are routinely ccllected and for which intercomparison samples are
available.

APPLICRBILITY: At all times.
ACTION:

a. With analyees not being performed as required above, report the
corrective actions taken to prevent a2 recurrence to the Commission in the

Annual Radioclogical Environmental Operating Report pursuant to CONTROL
$.9.1.7.

b. The provisions of CONTROLS 3.0.3 and 3.0.4 are not applicable.

SURVELLIANCE PEQUIRENMENTS

4.12.3 The Interlaboratory Comparison Program shall be deecribed in the ODCK.
A summary of the results obtained as part of the above reguired
Interlaboratory Comparison Program shall be included in the Annual
Radiclogical Environmental Operating Report pursuant to CONTROL 6.9.1.7.
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PART I-RADIOLOGICAL EFFLUENT CONTRCLS
BASES
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INSTRUMENTATION
RASES

3/4.3.7.9% RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

The radicactive ligquid effluent instrumentation is provided to monitor and
control, as applicable, the releases of radicactive materiale in liquid
effluents during actual or potential releases of ligquid effluents. The
alarm/Trip Setpoints for these instruments shall be calculated and adjusted in
accordance with the methodology and parameters in the ODCM to ensure that the
alarm/trip will occur before exceeding the limite of 10 CFR 20. The
OPERABILITY and use of thie instrumentation is consistent with the
requirements of GDC 60, 63, and 64 of Appendix A to 10 CFR S0. The purpose of
tank level indicating devices is to sssure the detection and control of leaks
that if not controlled could potentially result in the transport of
radicactive materials to UNRESTRICTED AREAS.

3/4.3.7.10 RADIOACTIVE GASEOQUS EFFLUENT MONITORING INSTRUMENTATION

The radicactive gaseous effluent instrumentation is provided to moniter and
control, as applicable, the relezses of radioactive materials in gaseous
effluents during actual or potential releases of gaseous effluents. The
alarm/Trip Setpoints for these instruments shall be calculated and adjusted in
accordance with the metiddology and parameters in the ODCM to ensure that the
alarm/trip will occur before exceeding t & limits of 10 CFR 20. The range of
the noble gas channels of the main stack and radwaste/reactor building vent
effluent monitors is sufficiently large to envelcope both normal and accident
levels of noble gas activity. The capabilities of these instruments are
consistent with the recommendations of Regulatory Guide 1.97, "Instrumentation
for Light Water Cocled Nuclear Power Plants to Assess FPlant Conditions During
and Following an Accident,” December 1580 and NUREG-0737, "Clarification of
the TMI Action Plan Requirements,” November 1580. This instrumentation also
includes provisions for monitoring and controlling the concentrations of
potentially explosive gas mixtures in the offgas eystem. The OPERABILITY and
use of this instrumentation is consistent with the requirements of GDC &0, 63,
and 64 cf Appendix A to 10 CFR S0.

002916LL IB3/4 37



RASES
3/4.13.1 LIQUID EFFLUENTS

3/4.31.31.1 CONCENTRATION

This CONTROL is provided to ensure that the concentration of radiocactive
materials released in liguid waste effluents to UNRESTRICTED AREAS will be
less than the concentration levels especified in 10 CFR 20, Appendix B, Table
11, Column 2. This limitation provides additional assurance that the levels
of radicactive materials in bodies of water in UNRESTRICTED AREAS will result
in exposures within: (1) the Section II.A design objectives of Appendix I to
10 CFR 50, to a MEMBER OF THE PUBLIC and (2) the limits of 10 CFR 20.106(e) to
the population. The concentration limit for dissolved or entrained noble
gases is based upon the assumption that Xe-135 is the contreclling radioisotope
and ites MPC in air (submersion) was converted to an egquivalent concentration
in water using the methods described in International Commission on
Radioclogical Protection (ICRP) Publication 2.

This CONTROL applies to the release of radicactive materials in liguid
effluents from all units at the site.

The required detection capabilities for radiocactive materials in liguid waste
samples are tabulated in terms of the lower limits of detection “".LDs).
Detailed discussion of the LLD, and other detection limite can be found in L.
A. Currie, "Lower Limit of Detection: Definition and Elaboration of a
Proposed Position for Radiclogical Effluent and Environmental Measurements,”
NUREG /CR-4007 (September 1984), and in the HASL Proceduree Manual, HASL-300
(revised annually).

3/8.33.1.2 DOSE

This CONTROL is provided to implement the reguirements of Secticns II.A,
III.A, and IV.A of Appendix I to 10 CFR 50. The CONTROL implements the guidee
set forth in Section II.A of Appendix (. The ACTION statements provide the
regquired operating flexibility and at the same time implement the guides set
forth in Section IV.A of Appendix I to assure that the releases of radicactive
materialsS in liguid effluents to UNRESTRICTED AREAS will be kept as low as is
reascnably achievable. Also, for fresh water sitee with drinking water
supplies that can be potentially affected by plant operations, there is
reasonable assurance that the operation of the facility will not result in
radionuclide concentrations in the potable drinking water that are in excees
of the requirements of 40 CFR 141. The dose calculation methodology and
parameters in the ODCM implement the requirements in Section III.A of Appendix
I that conformance with the guides of Appendix I be shown by calculational
procedures based on models and data, sc that tne actual exposure of a MEMBER
OF THE PUBLIC through appropriate pathwaye is unlikely to be substantially
underestimated. The egquations specified in the ODCM for calculating the doses
that result from actual release rates of radioactive material in liguid
effluents are coneistent with the methodology provided in RG 1.109,
"Calculation of Annual Doses To Man from Routine Releases of Reactor Effluents
for the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix I,"
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RASES
LIQUID EFFLUENTS

DOSE
3/4.11.1.2 (Continued)

Revision 1, October 1977 and R.G. 1.113, "Estimating Aquatic Dispersion of
Effluents from Accidental and Routine Reactor Releases for the Purpose of
Implementing Appendix I," April 1977. This CONTROL applies tc the release of
radicactive materials in liguid effluents from each unit at the site. For
units with shared radwaste treatment systems, the ligquid effluente from the
shared system are to be proportioned among the units sharing that system.

3/4.31.3.3 LIQUID RADWASTE TREATMENT SYSTEM

The OPERABILITY of the liguid radwaste treatment system ensures that this
system will be available for use whenever liguid effluents require treatment
before release to the environment. The reguirement that the appropriate
portions of this system be used when specified provides assurance that the
releases of radicactive materiale in liquid effluents will be kept as low as
is reasonably achievable. This CONTROL implements the regquirements of 10 CFR
50.36a, GDC 60 of Appendix A to 10 CFR 50 and the design cbjective given in
Section 11.D of Appendix I to 10 CFR 50. The specified limite governing the
use of appropriate portions of the liguid radwaste treatment system were
specified as a suitable fraction of the Acse design objectives set fcrth in
Section II.A of Appendix I to 10 CFR S50 for liquid effluents. This CONTRUL
applies to the release of radicactive materials in liquid effluents from each
unit at the site. For unite with shared radwaste treatment systems, the
liguid effluente from the shared system are to be properticned among the units
eharing that system.

2/4.33.2 GASEOUS EFFLUENTS
3/4.11.7.1 DOSE RATE
This CONTROL is provided to ensure that the dose rate at any time at and

beyond the SITE BOUNDARY from gaseous effluente from all unite on the site
will be within the annual dose limits of 10 CFR 20 to UNRESTRICTED AREAS.
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GASEQUS EFFLUENTS

ROSE RATE
3/4.11.2.1 (Continued)

The annual dose limite are the doses associated with the concentratione of 10
CFR 20, Appendix B, Table II, Cclumn 1. These limits provide reasr-able
assurance that radicactive material discharged in gaseous effluent will not
result in the exposure ¢f a MEMBER OF THE PUBLIC in an UNRESTRICTEL AREA,
either within or ocutside the SITE BOUNDARY, to annual average concentrations
exceeding the limite specified in Appendix B, Table II of 10 CFR 20.10%/m),
For MEMBERS OF THE PUBLIC who may at times be within the SITE BOUNDARY, the
occupancy of that MEMBER OF THE PUBLIC will usually be sufficiently low to
compensate for any increase in the atmospheric diffusion factor above that for
the SITE BOUNDARY. Examples cof calculations for such MEMBERS OF THE PUBLIC,
with the appropriate occupancy factors, shall be given in the ODCM. The
specified release rate limits restrict, at all timee, the corresponding gamms
and beta dose rates above background to a MEMBER OF THE PUBLIC at or beyond
the SITE BOUNDARY to less than or equal to 500 mrem/year to the whole body or
to less than or equal to 3000 mrem/year tc the ekin. These release rate
limits also restrict, at all times, the corresponding thyroid dose rate above
background to a child via the inhalation pathway to less than or egual to 1500
mrem/year. This CONTRCL applies to the release of radicactive materials in
gaseous effluents from all units at the site.

The reguired detection capabilities for radicactive materials in gaseocus waste
samples are tabulated in terms of the lower limite of detection (LLDs).
Detailed discussion of the LLD, and other detection limits can be found in

L. A. Currie, "Lower Limit of Detection: Definition and Elaboration of a
Propesed Position for Radioclogical Zffluent and Environments Measurements,”
NUREG/CR-4007 (September 1584), and in the HASL Procedures Manual, HASL-300
(revised annually).

d/8:31.2.2 DPOSE - NOBLE GhSES

This CONTROL is provided to implement the regquirements of Section II1.B, III1.A,
and IV.A of Appendix I to 10 CFR 50. The CONTROL implements the guides set
forth in Section II1.B of Appendix I. The ACTION statements provide the
required operating flexibility and, at the same time, implement the guides set
forth in Section IV.A of Appendix I to assure that the relzases of radicactive
material in gaseous effluents to UNRESTRICTED AREAS will be kept as low as is
reasonably achievable. The Surveillance Reguirements implement the
reguirements in Section III1.A of Appendix I that conformance with the
guidelines of Appendix I be shown by calculational procedures based on models
and data so that the actual exposure of & MEMBER OF THE PUBLIC through
appropriate pathways is unlikely to be substantially underestimated. The dose
calculation methodology and parameters established in the ODCM for calculating
the doses from the actual release rates of radicactive noble gases
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GASEQUS EFFLUENTS
POSE - NOBLE GASES
3/4.11.2.2 (Continued)

in gaseous effluents are consistent with the methocdology provided in RG 1.109,
"Calculation of Annual Doses to Man from Routine Releases cof Reactor Effluents
for the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix I,”
Revieion 1, October 1977, and RG 1.111, "Methods for Estimating Atmospheric
Transport and Dispereion of Gaseous Effluents in Routine Releases from
Light-Water Cocled Reactors,”™ Revision 1," July 1977. The ODCM eguations
provided for determining the air doses at or beyond the SITE BOUNDARY are
based upon real-time meteorclogical conditionse or the historical average
atmospheric conditione. This CONTROL applies to the release of radicactive
material in gasecus effluente from each unit at the site.

AN PARTICULATE FORM

This CONTRCOL is provided to implement the reguirementse of Sections I1I1.C,
III.A, and IV.A of Appendix I to 10 CFR 50. The CONTROL implements the guides
set forth in Section 1I.C of Appendix I. The ACTION statements provide the
required operating flexibility and at the same time implement the guides set
forth in Secticn IV.A of Appendix I to assure that the releases of radiocactive
materiale in gaseous effluents to UNRESTRICTED AREAS will be kept as low as is
reasonably achievable. The ODCM calculational methods specified in the
Surveillance Requiremente implement the reguirements in Section III.A of
Appendix I that conformance with the guides of Appendix I be shown by
calculational procedures based on models and data, so that the actual exposure
of a MEMBER OF THE PUBLIC through appropriate pathways is unlikely to be
substantially underestimated. The ODCM calculational methodology and
parameters for calculating the doses from the actual release rates of the
subject materiale are consistent with the methodology provided in RG 1.109,
“Calculation of Annual Doses to Man from Routine Releases of Reactor Effluents
for the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix I, *
Revieion 1, October 1977, and RG 1.111, “"Methods for Estimating Atmospheric
Transport and Dispersion of Caseous Effluents in Routine Releases from
Light-Water-Coocled Reactors,” Revision 1, July 1%77. These eguations also
provide for determining the actual doses based upon the historical average
atmoepheric conditiona. The release rate CONTROLS for iodine-i131, iodine-133,
tritium, and radioactive material in particulate form with half-lives greater
than 8 days are dependent upon the existing radionuclide pathways to man, in
the areas at or beyond the SITE BOUNDARY. The pathways that were examined in
the development of these calculations were: (1) individual inhalation of
airborne radicactive material, (2) deposition of radicactive material onto
green leafy vegetation with subsequent consumption by man, (3) deposition onto
grasey areas where milk-producing animals and meat-producing animale graze
(human consumption of the milk and meat is assumed), and (4) deposition on the
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3/4.11.2.3 (Continued)

ground with subseguent exposure to man. This CONTROL applies to the release
of radicactive materials in gaseous effluents from each unit at the site. For
units with shared radwaste treatment syetems, the gaseous effluents from the
shared system &re proportioned among the unite sharing that system.

The OPERABILITY of the GASEOUS RADWASTE TREATMENT SYSTEM and the VENTILATION
EXHAUST TREATMENT SYSTEM ensures that the systeme will be available for use
whenever gaseous effluents reguire treatment before release to the
environment. The requirement that the appropriate portions of these systems
be used, when specified, provides reasonable assurance that the releases of
radicactive materials in gaseous effluente will be kept as low as is
reasconably achievable. This CONTROL iiplements the requirements of 10 CFR
50.36a, GDC 60 of Appendix A to 10 CFR 50, and the design objectives given in
Sect.on II.D of Appendix I tc 10 CFR 50. Limits governing the use of
appropriate portions of the esystem were specified as a suitable fraction of
the dose design objectives set forth in Sections II.B and II.C of Appendix I
to 10 CFR 50, for gaseous effluents. This CONTROL applies to the release of
radicactive materials in gaseous effluents from each unit at the site. For
unite with shared radwaste treatment systems, the gaseocus effluente from the
shared system are proportional among the units sharing that system.

2/4.31.2.8 VENTING OR PURGING
This CONTROL provides reascnable assurance that releases from drywell and/or

suppreesion chamber purging cperations will not exceed the annual dose limits
of 10 CFR 20 for unrestricted areas.
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15343
GASEOUS EFFLUENTS

4/8.11.4 TOTAL DOSE

This CONTROL is provided to meet the dose limitatione of 40 CFR 150 that have
beern incorporated into 10 CFR 20 by 46 FR 18525. The CONTROL requires the
preparation and submittal of a Special Report whenever the calculated doses
from releases of radicactivity ané from radiation from uranium fuel cycle
sources exceyd 2% mrem tc the whole body or any organ, except the thyroid
(which shall be limited to less than or egqual to 75 mrem). For sites
containing up to four reactors, it is highly unlikely that the resultant dose
to & MEMBER OF THE PUBLIC will exceed the dose limite of 40 CFR 150 if the
individual reactore remain within twice the dose design objectives cf Appendix
I, and if direct radiation doses from the units including cutside storage
tanks, etc., are kept small. The Special Report will describe a course of
action that should result in the limitation of the annual dose tc a MEMBER OF
THE PUBLIC to within the 40 CFR 190 limits. PFor the purposes of the Special
Report, it may be assumed that the dose commitment to the MEMBER OF THE PUBLIC
from other uranium fuel cycle sources is negligible, with the exception that
dose contributione from cther nuclear fuel cycle facilities at the same site
or within a radius of 5 milee must be considered. If the dose to any MEMBER
OF THE PUBLIC is estimated to exceed the reguirements of 40 CFR 190, the
Special Report with a request for a variance (provided the release conditions
resulting in viclation of 40 CFR 1%0 have not already been corrected), in
accordance with the provisions of 40 CFR 190.11 and 10 CFR 20.405¢c, is
considered to be a timely regquest and fulfills the reguiremente of 40 CFR 1%0
until NRC staff action is completad. The variance only relates to the limits
cof 40 CFR 150, and does not apply in any way to the other regquirements for
dose limitation of 10 CFR 20, as addreseed in CONTROLS 3.11.1.1 and 3.11.2.1.
An individual is not considered a MEMBER OF THE PUBLIC during any period in
which the individual is engaged in carrying out any operation that is part of
the nuclear fuel cycle.
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3/4.12 FADIOLOGICAL ENVIRONMENTAL MONITORING

RASES
3/4.32.1 MONITORING PROGRAM

The Radioclogical Environmental Menitoring Program regquired by this CONTROL
provides representative measurements of radiation and of radicactive materials
in those exposure pathways and for those radionuclides that lead to the
highest potential radiation expcsure of MEMBERS OF THE PUBLIC resulting from
the plant operation. This monitoring program implements Section IV.B.2 of
Appendix I to 10 CFR 50 and thereby supplement. the Radiological Effluent
Monitoring Program by verifying that the measurable concentratione of
radicactive materials and levels of radiation are not higher than expected on
the basis of the effluent measurements and the modeling of the environmental
exposure pathwaye. Guidance for this monitoring program is provided by the
Radiological Assessment Branch Technical Position on Environmental Monitoring,
Revision 1, November 1979. The initially specified monitoring program will be
effective for at least the first 3 years of commercial operation. After this
period, program changes may be initiated based on operational experience.

The regquired detection capabilities for environmental sample analyses are
tabulated in terms of the lower limits of detection (LLDs). The LLDe reguired
by Table 4.12.1-1 are considered cptimum for routine environmental
measurements in industrial laboratories. It should be recognized that the LLD
18 defined as a before-the-fact limit representing the capability of a
measurement eystem and not as an after-the-fact limit for a particular
meéasurement .

Detailed discussion of the LLD, and other detecticn limits, can be found in
L. A. Currie, "Lower Limit of Detection: Definition and Elaboration of a
Proposed Position for Radiclogical Effluent and Environmental Measurements,”
NUREG /CR-4007 (September 1584), and in the HASL Procedures Manual, HASL-300
(revieed annually).

4/4.12.2 LAND USE CENSUS

Thie CONTROL ie provided to ensure that changes in the use of areas at or
beyond the SITE BOUNDARY are identified and that modifications to the
Radiological Environmental Monitoring Program given in the ODCM are made if
regquired by the results of this census. The best information, such as from a
door~to-door survey, from an aerial survey, or from consulting with local
agricultural authorities, shall be used. This ceneus satisfies the
requirements of Section IV.B.3 of Appendix I to 10 CFR 50. Restricting the
census to gardens of greater than 500 sguare feet provides assurance that
significant exposure pathways via leafy vegetables will be identified and
monitored since a garden of this size is the minimum required to produce the
quantity (26 kg/year) of leafy vegetables assumed in RG 1.109 for consumption
by a child. To determine this minimum garden size, the fcllowing assumptions
were made: (1) 20% of the garden was used for growing broad leaf vegetation
(i.e., similar to lettuce and cabbage) and (2) the vegetation yield was 2
kg/m*.

A MILK SAMPLING LOCATION, as defined in Section 1.0, reguires that at least 10
milking cows are present at a designated milk sample location. It has been
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BADIOLOGICAL ENVIRONMENTAL MONITORING

RR2ES
LAND USE CENSUS
3/4.12.2 (Continued)

found from paet experience, and as a result of conferring with local farmers,
that a minimum of 10 miiking cows is necessary to guarantee an adeguate supply
of milk twice a month for analytical purposes. Locations with fewer than 10
milking cows are usually utilized for breeding purposes, eliminating a stable
supply of milk for samples aes a result of suckling calves and periode when the
adult animals are dry.

3/4.32.3 INTERLABORATORY COMPARISON PROGRAM

The requirement for participation in an approved Interlaboratory Comparison
Program is provided to ensure that independent checks on the precision and
accuracy of the measurements of radicactive materials in environmental sample
matrices are performed as part of the guality assurance program for
environmental monitoring in corder to demonetrate that the results are valid
for the purposes of Section IV.B.2 of Appendix I to 10 CFR 50.
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PART I ~ RADIOLOGICAL EFFLUENT CONTROLS
SECTION 5.0
DESIGN FEATURES
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2O DESICN TEAIURES

Sections 5.1.1, 5.1.2, $.2, 5.3, 5.4, 5.6, and 5.7 are retained in the RETS.

$.1.3

ANEAD A 3 2 Ax WAL y
GASEOUS AND LIQUID EFFLUENTS. Information regarding radioactive gaseous and
liguid effluents, which will allow identification of structures and release
peinte as well as definition of UNRESTRICTED AREAS within the SITE BOUNDARY
that are accessible to MEMBERS OF THE PUBLIC, shall be as shown in Figure

5.1.3-1.
&t METEQROLOC I CAL TOWER LOCATION,

The Meteoroclogical Tower shall be located as shown on Figure 5.1.3-1.
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NOTES TO FIGURE 5.1.3-1

NMP1l Stack (height is 350°)

NMP2 Stack (height is 430')

JAFNPP Stack (height is 3857)

NMP1 Radicactive Liquid Discharge (Lake Ontario, bottom)
NMP2 Radiocactive Liquid Discharge (Lake Ontarioc, bottom)
JAFNPP Radiocactive Liquid Discharge (Lake Ontario, bottom)
Site Boundary

Lake Ontaric Shoreline

Metecrclogical Tower

Training Center

Energy Information Center

Additional Information:

NMP2 Reactor Building Vent is located 187 feet above ground level

JAFNPP Reactor and Turbine Building Vents are located 173 feet above
ground level

JAFNPP Radwaste Building Vent is 112 feet above ground level

The Energy Information Center and adjoining picnic area are UNRESTRICTED
AREAS within the Site BOUNDARY that are acceseible to MEMBERS OF THE
PUBLIC

Lake Road, a private road, is an UNRESTRICTED AREA within the SITE
BOUNDARY accessible to MEMBERS OF THE PUBLIC
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PART I -~ RADIOLOGICAL EFFLUENT CONTROLS
SECTION 6.0
ADMINISTRATIVE CONTROLS
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AONINIOZRALIVE CONTROLS
ANNUAL RADIOLOGICAL ENVIRONMENTAL OFERATING REPORT®

6.9.1.7 Routine Annual Radiclogical Environmental Operating Reports covering
the operation of the unit during the previous calendar year shall be submitted
before May 1 of each year. The initial report shall be submitted before May 1
of the year after the plant achieves initial criticality.

The Annual Radiclogical Environmental Operating Report shall include
summaries, interpretations, and an analysis of trende of the results of the
radiclogical environmental surveillance activities for the report period,
including & comparison, as appropriate, with preoperational studies,
operational controls, previous environmental surveillance reporte, and an
assessment of the cbserved impacts of the plant operation on the envirunment.
The reports shall 2lso include the results of the land use census regquired by
CONTROL 3.12.2.

The Annual Radiclogical Environmental Operating Reports shall include the
results of analysis of all radiological environmental samples and of all
environmental radiation measurements taken during the period pursuant to the
locations specified in the table and figures in the OFFSITE DOSE CALCULATION
MANUAL, as well as summarized and tabulated results of these analyses and
measurements in the format of the table in the Radiologicsal Assessment Branch
Technical Position, Revision 1, November 1979. 1In the event that scme
individual results are not available for inclusion with the repcrt, the report
shall be submitted noting and explaining the reasons for the missing results.
The missing data shall be submitted as soon as possible in a supplemental
report.

The reporte shall also include the following: a summary description of the
Radiclogical Environmental Monitoring Program; at least two legible maps**
covering all sampling locations keyed to a table giving distances and
directions from the centerline of one reactor; the results of licensee
participation in the Interlaboratory Comparison Program, required by CONTROL
3.12.3; discussion of all deviations from the Sampling Schedule of Table
3.12.1~-1; and discussion of all analyseas in which the LLD required by Table
4.12.1~1 was not achievable.

" A #ingle submittal may be made for a multiple unit site. The submittal
should combine those sections that are common to all unite at the site.

"o One map shall cover stations near the SITE BOUNDARY; & second shall
include the more distant stations.
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SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT**

6.9.1.8 Routine Semiannual Radicactive Effluent Release Reports covering the
operation of the unit during the previous & months of operation shall be
submitted within 60 daye after January 1 and July 1 of each year. The period

of the first report shall begin with the date the plant achieves initial
criticality.

e A single submittal may be made for a multiple unit site. The submittal
should combine those sections that are common to all units at the site;

however, for unite with separate radwaste systeme, the submittal shall
epecify the releases of radicactive material from each unit.
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ADMINISTRATIVE CONTROLS
SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
€.9.1.8 (Continued)

The Semiannual Radicactive Effluent Release Reports shall include a summary of
the quantities of radicactive liquid and gaseous effluents and solid waste
released from the unit as outlined in Regulatory Guide 1.21, "Measuring,
Evaluating, and Reporting Radiocactivity in Solid Wastes and Releases of
Radicactive Materials in Ligquid and Gaseoue Effluents from Light-Water-Cooled
Nuclear Power Piante,” Revision 1, June 1974, with data summarized on a
guarterly basis following the format of Appendix B thereof. For eolid wastes,
the format for Table 3 in Appendix E shall be supplemented with three
additional categories; clase of solid wastes (as defined by 10 CFR 61), type
of container (e.g., LSA, Tvpe A, Type B, Large Quantity), and SOLIDIFICATION
agent or absorbent (e.g., cement, urea formaldehyde).

The Semiannual Radiocactive Effluent Release Report to be submitted within &0
daye after January 1 of each year shall include an annual summary of hourly
meteorclogical data collected over the previous year. This annual summary may
be either in the form of an hour-by-hour listing on magnetic tape of wind
speed, wind direction, atmospheric stability, and precipitation (if measured),
or in the form of joint freguency distribution of wind speed, wind direction,
and atmospheric stability.* This same report shall aleoc inrlude an assessment
of the radiation doses from the radiocactive liquid and gaseocus effluents
released from the unit during the previous calendar year. This same report
shall also include an assessment of the radiaticn doees from radicactive
liguid and gasecus effluents to MEMBERS OF THE PUBLIC from their activities
inside the SITE BOUNDARY (Figure 5.1.3-1) during the report period. All
assumptions used in making these assessments, i.e., specific activity,
exposure time, and location, shail be included in these reports. The
assessment of radiation doeses shall be performed in accordance with the
methodology and parameters in the OFFSITE DOSE CALCULATION MANUAL (ODCM).

The Semiannual Radicactive Effluent Release Report to be submitted within 60
daye after January 1 of each year shall also include an assessment of
radiation doses to the likely moet exposed MEMBER OF THE PUBLIC from reacter
releases and other nearby uranium fuel cycle sources, including doses from
primary effluent pathways and direct radiation, for the previous calendar year
to show conformance with 40 CFR 1590, "Environmental Radiation Protection
Standards for Nuclear Power Operation.” Acceptable methode for calculating
the dose contripbution from liquid and gasecus effluents are given in the ODCM.

The Semiannual Radicactive Effluent Release Reports shall include a2 liet and
description of unplanned releases from the site to UNRESTRICTED AREAS of
radicactive materiale in gaseour and liguid effluents made during the
reporting period.

. In lieu of submiesion with the Semiannual Radicactive Effluent Release
Report, the licensee has the option of retaining this summary of
required metecrclogical data on site in a file that shall be provided
to the NRC upon regquest.
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ADMINISTRAZIVE CONTROLS

SEMIANNUAL RADIORCTIVE EFFLUENT RELEASE REPORI
6.9.1.8 {(Continued)

The Semiannual Radicactive Effluent Release Reports shall include any changes
made during the reporting period to the PROCESS CONTROL PROGRAM (PCP) and to
the OFFSITE DOSE CALCULATION MANUAL (ODCM), pursuant to Technical
Specification 6.13 and CONTROL €.14, respectively, as well as any major change
to liguid, gasecus, or solid radwaste treatment systems pursuant to CONTROL
6.15. It shall aleo include a listing of new locations for dose calculations
and/or environmental monitoring identified by the land use census pursuant to
CONTROL 3.12.2.

The Semianrual Radicactive Effluent Release Reporte shall also include the
following: an explanation of why the inoperability of liquid or gaseocus
effluent monitoring instrumentation was not corrected within the time
specified in CONTROLS 3.3.7.9% or 3.3.7.10 respectively, and a description of
the evente leading tc liguid holdup tanke exceeding the limits of Technical
Specification 3.11.1.4.
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£.44 OFFSITE DOSE CALCULATION MANUAL

6.14.1 The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall be approved by the
Commission before implementation.

6.14.2 Licensee-initiated changes to the ODCM:

a. Shall be submitted to the Commission in the Semiannual Radicactive
Effluent Release Report for the [“.riod in which the change(s) wae made
effective. This submittal shall contain:

1.

Sufficiently detailed information tc totally support the rationale
for the change without benefit of additional or supplemental
information. Information submitted should consist of a package of
those pages of the ODCM to be changed; each page should be numbered,
dated, and marked with the revision number; appropriate analyses or
evaluations justifying the change(s) should be included;

A determination that the change will not reduce th accuracy or
reliability of dose calculations or setpoint deter. atione; and

Documentation of the fact that the SORC has reviewea . change and
found it acceptable.

b. Shall become effective upon review and acceptance by the SORC.

002916LL
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6.15.1

Licensee~initiated major changes to the radwaste treatment systems
gasecus, and solid):

a. Shall be reported to the Commission in the Semiannual Radicactive
Effluent Release Report for the period in which the evaluation was
reviewed by the SORC. The discussion of each change shall contain:

1.

A summary of the evaluation that led to the determination that the
change could be made in accordance with 10 CFR 50.59.

Sufficient detailed information to totally support the reason for the
change without benefit of additional or supplemental information;

A detailed description of the egquipment, compcnents, and processes
involved and the interfaces with other plant systems;

An evaluation of the change, which shows the predicted releases of
radicactive materials in ligquid and gaseocus effluents and/or quantity
of solid waste that differ from those previously predicted in the
license application and amendments thereto;

An evaluation of the change, which showe the expected maximum
exposures to a MEMBER OF THE PUBLIC in the UNRESTRICTED AREA and to
the general population that differ from those previously estimated in
the license application and amendments thereto;

A comparison of the predicted releases of radiocactive materials, in
liguid and gaseous effluents and in solid waste, to the actual
releases for the period that precedes the time when the change is to
be made;

An estimate of the exposure to pliant operating personnel as a result
of the change; and

Documentation of the fact that the change was reviewed and found
acceptable by the SORC.

5. Shall become effective upon review and acceptance by the SORC.

* Licensees may choose to submit the information called for in this CONTROL
as part of the annual FSAR update.
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PART II ~ CALCULATIONAL METHODOLOGIES
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LIQUID EFFLUENTS

Service Water A and B, Cooling Tower Blowdown and the Liguid
Radioactive Waste Discharges comprise the Radicactive Liguid
Effluents at Unit 2. Presently there are no temporary outdoor tanks
containing radicactive water capable cof affecting the nearest known
or future water supply in an unrestricted area. NKUREG 0133 and
Regulatory Guide 1.109, Rev. 1 were followed in the development of
this section.

Liguid Effluent Monitor Alarm Setpoints
Basise

The concentration of radicactive mater .al released in liquid
effluents to UNRESTRICTED AREAS (see F .gure 5.1.3-1) shall be
limited to the concentrations specifiedl in 10 CFR 20, Appendix B,
Table 11, Column 2, for radionuclides «ther than dissolved or
entrained noble gases. For dissclved «r entrained nobles gases, the
concentration shall be limited to 2E-04 uCi/ml total activity.

Setpoint Determination Methodclogy
Ligquid Radwaete Effluent Radiation Alarm Setpoint

The Liguid Radicactive Waste System Tanks are pumped to the
discharge tunnel which in turn flowe directly to Lake Ontario. At
the end of the discharge tunnel in Lake Ontario, a diffuser
gtructure has been installed. Itse purpose ig to maintain surface
water temperatures low encugh to meet thermal pollution limits.
However, it alsc assists in the near field dilution cof any activity
released. Service Water and the Cooling Tower Blowdown are also
pumped to the discharge tunnel and will provide dilution. I the
Service Water or the Cooling Tower Blowdown is found to be
contaminated, then its activity will be accounted for when
calculating the permissible radwaste effluent flow for a Liguid
Radwaste discharge. The Ligquid Radwaste System Monitor provides
alarm and automatic termination of release if radiation levels above
its alarm setpoint are detected.

The radiation detector is a sodium iodide crystal. It is a
scintillation device. The cryetal is sensitive to gamma and beta
radiation. However, because of the metal walle of the sample
chamber and the absorptisn characteristice of water, the monitor is
not particularly sensitive to beta radiation. Actual detector
response I (CG,/CF), cpm, has been evaluated by placing a sample of
typical radicactive waste into the monitor and recording the gross
count rate, cpm. A calibration ratio wae developed by dividing the
noted detector response, I, (CG/CF,) cpm, by total concentration of
activity I,(CG,), uCi/cc. The quantification of the gamma activity
was completed with gamma spectrometry egquipment whose calibration is
traceable to NIST. This calibration ratio verified the
manufacturer‘s prototype calibration, and any subseguent transfer
calibratione performed. The current calibration factor (expressed
as the reciprocal conversion factor, uCi/ml/cpm), will be used for
subseguent getpoint calculations in the determination of detector
response:

Z,(CG,/CF,) = IL,(CG,/CF,)

Where the factore are as defined above.
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For the calculation of RDF = T MPC fraction = I (C,/MPC) the
contribution from non gamma emitting nuclidee except tritium will be
initially estimated based on the expected ratiocs to guantified
nuclides as listed in the FSAR Table 11.2.5. Fe-55, Sr-89 and Sr-90
are 2.5, 0.25 and 0.02 times the concentration of Co-60. These
values may be replaced by ratice calculated from analysis of
composite samples.

Tritium concentration is assumed tc egqual the latest concentration
detected in the monthly tritium analysis (performed offsite) of
ligquid radicactive waete tanke discharged.

Nominal flow rates of the Liguid Radicactive Waste System Tanks
discharged ies < 165 gpm while dilution flow from the Service Water
Pumps, and Cooling Tower Blowdown cumulatively is typically over
10,200 gpm. Because of the large amount of dilution the alarm
setpoint could be substantially greater than that which would
correspond to the concentration actually in the tank. Potentially a
discharge could continue even if the distribution of nuclides in the
tank were substantially different from the grab sample obtained
prior to discharge which was used to establish the detector alarm
point. To avoid this possibility of "Non representative Sampling"
resulting in erronecus assumptions about the discharge of a tank,
the tank is recirculated for a minimum of 2.5 tank volumes prior to
sampling.

This monitor’ asetpoint takes into account the dilution of Radwaste
Effluents provided by the Service Water and Cocling Tower Blowdown
flows. Detector response for the nuclides to be discharged (cpm) is
multiplied by the Actual Dilution Facter (dilution flow,/waste stream
flow) and divided by the Required Dilution Factor (total fraction of
MPC in the waste stream). A safety factor is used to ensure that
the limit is never exceeded. Service Water and Cooling Tower
Blowdown are normally non-radicactive. If they are found to be
contaminated prior to a Liquid Radwaste discharge then an
alternative eguation is used to take into account the contamination.
If they become contaminated during a Radwaste discharge, then the
diecharge will be immediately terminated and the situation fully
assessed.

Normal Radwaste Effluent Alarm Setpoint Calculation:
Alarm Setpoint < 0.8 * TDF/PEF * TGC/CF * 1/RDF + Background.

Where:

Alarm Setpoint The Radiation Detector Alarm Setpoint, cpm

0.8 = Safety Factor, unitlese

TDF = Nonradicactive dilution flow rate, gpm. Service
Water Flow rangee from 30,000 to 58,000 gpm.
Blowdown flow is typically 10,200 gpm

C, = Concentration of isotope i in Radwaste
tank prior to dilution, uCi/ml (gamma + non-
gamma emitters)

CF, = Detector response for isotope i, net uCi/ml/cpm
See Table 2-1 for a list of nominal values

PEF = The permissible Radwaste Effluent Flow rate,
gpm, 165 gpm is the maximum value used in thie
egquation

MPC, = Concentration limit for isotope i from 10CFR20
Appendix B, Table II, Column 2, uCi/ml

Background = Detector response when sample chamber is filled

with nonradiocactive water, cpm
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CFr - Monitor Conversion Factor, uCi/ml/cpm,
determined at each calibration of the effluent

monitor

CcG, = Concentration of gamma emitting nuclide in
Radwaste tank prior to dilution, uCi/ml

TGC = ICG, = Summation of all gamma emitting nuclides (which
monitor will respond to)

L(CG,/CF)) = The total detector responese when exposed to the
concentration of nuclides in the Radwaste tank,
cpm

The total fraction of the 10CFR20, Appendix B,
Table II, Column 2 limit that ie in the Radwaete
tank, unitless. Thie is also known as the
Required Dilution Factor (RDF), and includue
non-gamma emitters

RDF = L (C/MPC)

TGC/CF = An approximation to I,(CG,/CF,) using CF
determined at each calibretion of the effluent
monitor

TDF /PEF = An approximation to (TDF + PEF)/PEF, the Actual

Dilution Facteor in effect during a discharge.

Permigsible effluent flow, PEF, shall be caliculated to determine
that MPC will not be exceeded in the discharge canal.

PEF = ) =
(RDF) 1.5

Fraction Tempering = A diversion of some fraction of discharge
flow to the intake canal for the purpose of
temperature control.

If Actual Dilution Factor is set equal to the Reguired Dilution
Factcer, then the alarm points required by the above eguations
correspond to a concentration of B0% of the Radwaste Tank
concentration. No discharge could occur, since the monitor would be
in alarm ae soon as the discharge commenced. Tco avoid this
situation, maximum allowable radwaste discharge flow is calculated
ueing & multiple (usually 1.5 to 2) of the Required Dilution Factor,
resulting in discharge canal concentration of 2/3 to 1/2 of MPC
prior to alarm and termination of release. In performing the alarm
calculation, the smaller of 165 gpm (the maximum poseible flow) and
PEF will be used.

To ensure the alarm setpoint is not exceeded, an alert alarm is
provided. The alert a.arm will be set in accordance with the
eguation above using a safety factor of 0.5 (or lower) instead of
0.8.

Contaminated Dilution Water Radwaste Effluent Monitor Alarm Setpoint
Calculation:

The allowable discharge flow rate for a Radwaste tank, when one of
the normal dilution streams (Service Water A, Service Water B, or
Cooling Tower Blowdown) is contaminated, will be calculated by an
iterative process. Using Radwaste tank concentrations with a total
liguid effluent flow rate the resulting fraction of MPC in the
discharge canal will be calculated.

FMPC = LI [FJ/I(F,)L(C, + MPC))
Then the permissible radwaste effluent flow rate is given by:

PEF = Total Radwaste Eff vent Flow
FMPC
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The corresponding Alarm Setpoint will then be caiculated ueing the
following equation, with PEF limited as above.

Alarm Setpoint

vhere:

Alarm Setpoint

0.8 -

TGC/CF
Background

FMPC

The Radiation Detector Alarm Setpeoint, cpm

.8 Safety Factor, Unitless

F, An Effluent flow rate for stream s, gpm

C Concentration of isotope i in Radwaste
tank prior to dilution, uCi/ml

C, Concentration of isotope i in Effluent stream s
including the Radwaste Effluent tank
undiluted, uCi/ml

CF Average detector response for all isotopes in
the waete stream, net uCi/ml/cpm

MPC, Concentration limit for isotope i from 10CFR20
Appendix B, Table II, Column 2, uCi/ml

PEF The permissible Radwaste Effluent Flow rate, gpm

Bacxground Detector response when sample chamber is filled
with nonradiocactive water, cpm

TGC/CF = The total detector response when exposed to the

Z,(CG,/CF) concentration of nuclides in the Radwaete tank,
cpm

L,(FC,) The total activity of nuclide i in all Effluent
streams, uCi-gpm/ml

I[F,) The total Liquid Effluent Flow rate, gpm

(Service Water & CT Blowdown & Radwaste)
Service Water and Cooling Tower Blowdown Effluent Alarm Setpoint

These monitor setpoints do not take any credit for dilution of each
respective effluent stream. Detector respcnse for the distribution
of nuclides potentially discharged is divided by the total MPC

fraction of the radionuclides potentially in the respective stream.
A safety factor is used to ensure that the limit is never exceeded.

Service Water and Cooling Tower Blowdown are normally
non-radiocactive. If they are found to be contaminated by
statistically significant increase in detector response then grab
samples will be obtained and analysis meeting the LLD reguirements
of Table 4.11.1-1 completed so that an estimate cof offsite dose can
be made and the situation fully assessed.

Service Water A and B and the Cocling Tower Blowdown are pumped to
the discharge tunnel which in turn flows directly to Lake Ontarioc.
Normal flow rates for each Service Water Pump is 10,000 gym while

that for thy Coeoling Tower Blowdown may be as much as 10,200 gpm.

Credit ie not taken for any dilution of these individual effluent

streams.

The radiation detector is a sodium iodide crystal.
scintillation device. The crystal is sensitive to gamma and beta
radiation. However, because of the metal walls in its sample
chamber and the absorption characteristics of water, the monitor is
not particularly sensitive to beta radiation.

It is a
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Detector response L (C,/CF,) has been evaluated by placing a diluted
sample of Reactor Coolant (after & two hour decay) in a
representative monitor and noting its gross count rate. Reactor
Coclant was chosen because it represents the most likely contaminant
of Station Waters.

A two hour decay was chosen by judgement of the staff of Niagara
Mcha+k Power Corporation. Reactor Cooclant with no decay contains a
considerable amount of very energetic nuclides which would bias the
detector response term high. However assuming a longer than 2 hour
decay is not realietic as the most likely release mechanism is &
leak through the Reeidual Heat Removal Heat Exchangers which would
contain Reactor Coclant during shutdowns.

Service Water and Cocling Tower Blowdown Alarm Setpoint Equation:
Alarm Setpoint < 0.8 1/CF L, C/[L(C/MPC,)] + Background.
Where:

Alarm Setpoint = The Radiation Detector Alarm Setpoint,

cpm

0.8 = Safety Factor, unitless

C = Concentration of isotope i in potential
contaminated etream, uCi/ml

CF, = Detector reeponse for isotope i, net uCi/ml/cpm
See Table 2-]1 for a list of nominal valuee

MPC, = Concentration limit for isotope i from 10CFR20
Appendix B, Table II, Column 2, uCi/ml

Background = Detector response when sample chamber ie filled
with nonradiocactive water, cpm

I, (C,/CF) = The total detector response when exposed to the

concentration of nuclidee in the potential
contaminant, cpm

Z,(C,/MPC,) = The total fraction of the 10CFR20, Appendix B,
Table II, Column 2 limit that is in the
pctential contaminated stream, unitless.

(1/CF)XC, = An approximation to I,(C,/CF), determined
at each calibration of the effluent monitor
CcFr = Monitor Conversion Factor, uCi/ml/cpm

Liguid Effluent Concentration Calculation

This calculation documente compliance with CONTROLS Section
3.31.1.33

The concentration of radicactive material released in liguid
effluents to UNRESTRICTED AREAS (see Figure 5.1.3-1) shall be
limited to the concentrations specified in 10 CFR 20, Appendix B,
Table II, Column 2, for radionuclidee other than dissolved or
entrained noble gases. For dissolved or entrained noble gases, the
concentration shall be limited to 2E-04 microcurie/ml total
activity.

The concentrition of radioactivity from Liguid Radwaste, Service
Water A and B and the Cooling Tower Blowdown are included in the
calculation. The calculation is performed for a specific period of
time. No credit is taken for averaging. The limiting concentration
i# calculated as follows:
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Where: FMPC - The fraction of MPC, the ratioc at the
peiat of discharge of the actual
concentration to the limiting
concentration of 10 CFR 20, Appendix
B, Table I1, Column 2, for
radionuclides other than dissolved or
entrained noble gases, unitlese

C, = The concentration of nuclide i in a
particular effluent stream s, uCi/ml

F, = The flow rate of a particular effluent
stream &, gpm

MPC, = The limiting concentration of a

specific nuclide i from 10CFR20,
Appendix b, Table 1I, Column 2 (for
noble gases, the concentration shall
be limited to 2E~-4 microcurie/ml),

uCi/mi

Z,(C,/MPC,) = The MPC fraction of stream s prior to
dilution by other streams

I,(F,) - The total flow rate of all effluent

streame ®, gpm

A value of lees than one for MPC fraction is required for
compliance.

Liguid Effluent Dose Calculation Methodology

The dose or dose commitment to a MEMBER OF THE PUBLIC from
radicactive materiale in liquid effluents released, from each unit,
to UNRESTRICTED AREAS (see Figure 5.1.3~1) shall be limited:

a. During any calendar gquarter tc less than or egual to 1.5 mrem
to the whole body and to less than or equal to 5 mrem to any
organ, and

b. During any calendar year to less than or egual to 3 mrem to the
whole body and to less than or egual to 10 mrem to any organ.

Doses due to Liguid Effluents are caiculated monthly for the fish
and drinking water ingestion pathways and the external sediment
exposure pathways from all detected nuclides in liguid effluents
released to the unrestricted areas using the following expression
from NUREG 0133, Section 4.3.

D, = ZI|[A I (AT CyF,))

Where:

D, = The cumulative dose commitment to the total body or any
organ, t from the ligquid effluents for the total time
period I, (4T,), mrem

AT, = The length of the L th time period over which C; and F,
are averaged for all liguid releasee, hours

C, = The average concentration of radiconuclide, i, in

undiluted liquid effluents during time period AT, from
any liquid release, uCi/ml

A, = The site related ingestion dose commitment factor for the
maximum individual to the total body or any organ t for
each identified principal gamma or beta emitter, mrem/hr
per uCi/ml. Table 2-2.
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. = The near field average dilution factor for C, during any
liguid effluent release. Defined as the ratic of the
maximum undiluted liquid waste flow during release to the
product of the average flow from the site diecharge
structure to unrestricted receiving waters times 5.9,
{5.9 ie the site specific applicable factor for the
mixing effect of the discharge structure.) See the Nine
Mile Point Unit 2 Environmental Report - Operating
License Stage, Table 5.4-2 footnote 1.

1.4 Ligquid Effluent Sampling Representativeness

There are four tanks in the radwaste system designed to be
discharged to the discharge canal. These tanks are labeled 4A, 4B,
SA, and SB.

Liquid Radwaste Tank SA and SR at Nine Mile Point Unit 2 contain a
sparger spray ring which assiste the mixing of the tank contents
while it is being recirculated prior to sampling. This sparger
effectively mixes the tank four times faster than simple
recirculation.

Liquid Radwaste Tank 4A and 4B contain a mixing ring but no sparger.
No credit is taken for the mixing effecte of the ring. Normal
recirculation flow is 150 gpm fc tank SA and SB, 110 gpm for tank
4A and 4B while each tank contains up to 25,000 gallons although the
entire contente are not dis-harged. 7To assure that the tanke are
adequately mixed prior to sampling, it is a plant reguirement that
the tank be recirculated for the time reguired to pass 2.5 timee the
volume of the tank:

Recirculation Time = 2.S5T/RM
wWhere:

Recirculation Time

Is the minimum time to recirculate the Tank, min

2.5 = Is the plant requirement, unitless

T = Is the tank volume, gal

R = Is the recirculation flow rate, gpm.

M © Ie the factor that takes intoc account the

mixing of the sparger, unitless, four for
tank S5A and B, one for tank 4A and B.

Additionally, the Alert Alarm setpeint of the Ligquid Radwaste
Effluent monitor is set at approximately 60% of the High alarm
setpoint. This alarm will give indication of incomplete mixing with
adeguate margin tc exceeding MPC.

Service Water A and B and the Cooling Tower Blowdown are sampled
from the radiation monitor on each respective stream. These
monitors continuously withdraw a sample and pump it back to the
effluent stream. The length of tubing between the continuously
flowing sample and the sample spigot contains lese than 200 ml which

is adeguately purged by requiring a purge of at least 1 liter when
grabbing a sample.
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Ligquid Rudwaste System Operability

The Liguid Radwaste Treatment Syetem shall be OPERABLE and used when
projected doses due to liguid radwaste effluents would exceed 0.06
mrem to the whole body or 0.2 mrem to any organ in a 3l-day period.
Cumulative doses will be determined at leaet once per 31 daye (us
indicated in Section 1.3) and doses will alsc be projected if the
radwaste treatment systems are not being fully utilized.

The system collection tanks are processed as follows:

1) Low Conductivity (Waste Collector): Radwaste Filter and
Radwaete Demineralizer

2) High Conductivity (Floor Drains): Floor Drain Filter or Waste
Evaporator or Advanced Liguid Frocessing System (ALPS)

3) Regenerant Waste: If resin regeneration is used at NMP-2; the
waste will be processed through the floor drain filter or waste
evaporator.

NOTE: Regenerant Evaporator and Waste Evaporator may be used
interchangeably.

The dose projection indicated above will be performed in accordance
with the methodology of Section 1.3.
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GASEOQUS EFFLUENTS

The gaseocus effluent release points are the stack and the combined
Radwaste/Reactor Building vent. The stack effluent point includes
Turbine Building ventilation, main condenser offgas (after charcoal
bed holdup), and Standby Gae Treatment System exhaust. NUREG 0133
and Regulatory Guide 1.109%, Rev. 1 were followed in the development
of this section.

Gaseous Effluent Monitor Alarm Setpoints
Basie

The dose rate from radicactive materials released in gaseous
effluents from the site to areas at or beyond the SITE BOUNDARY (see
Figure 5.1.3-1) shall be limited to the following:

a. For ncble gases: Less than or equal to 500 mrem/yr to the whole
body and Jess than or equal to 3000 mrem/yr to the skin, and

b. For iodine-131, for iodine-133, for tritium, and for all
radionuclides with half-livee greater than 8 days: Lees than or
equal to 1500 mrem/yr to any organ.

The radiocactivity rate of noble gases measured downstream of the
recombiner shall be limited to lese than or equal to 350,000
microcuries/second during offgas system operation.

Setpoint Determination Methodclogy Discussion

Nine Mile Point Unit 1 and the Jamee A FitzPatrick nuclear plants
occupy the same site ap Nine Mile Pcint Unit 2. Because of the
independence of these plants’ safety systems, control rooms and
operating staffs it is assumed that simultaneous accidents are not
likely to occur at the different units. However, there are two
release points at Unit 2. It ie assumed that if an accident were to
occur at Unit 2 that both release points could be involved.

The alarm setpoint for Gasecus Effluent Noble Gas Monitors are bawed
on a dose rate limit of 500 mRem/yr to the Whole Body. Since there
are two release pointe at Unit 2, the dose rate limit of S00 mRem/yr
is divided equally for each release point, but may be apportioned
otherwise, if required. These monitors are sensitive to only noble
gases. Because of this it is considered impractical to base their
alarm setpointe on organ dose rates due to iodines or particulates.
hRdditionally skin dose rate is never significantly greater than the
whole body dose rate. Thus the factor R which is the basis for the
alarm setpoint calculation ies nominally taken as egual to 250
mRem/yr. If there are significant releases from any gaseous release
peint on the site (>25 mRem/yr) for an extended period of time then
the setpoint will be recalculated with an appropriately smaller
value for R.

The high alarm setpoint for the Offgas Noble Gas monitor is based on
a limit of 350,000 uCi/eec. This is the release rate for which a
FSAR accident analysis was completed. At thie rate the Offgas
System charcoal beds will not contain enough activity so that their
failure and subseguent reiease of activity will present a
significant offsite dose assuming accident meteoroclogy.
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Initially, in accordance with CONTROL 4.3.7.10, the Germanium
multichannel analyeis systeme of the stack and vent will be
calibrated with gas standards (traceable to NIST) in accordance with
Table 4.3.7.10-1, note (a). Subseguent calibrations may be
performed with gas standards, or with related solid sources. The
guarterly Channel Functional Test will include operability of the
20cc chamber and the dilution stages to confirm monitor high range
capability. (Appendix D, Gaseous Effluent Monitoring System).

The alert is set &t a small multiple of current coperating level.
Stack Noble Gas Detector Alarm Setpoint Egquation:

The stack at Nine Mile Point Unit 2 receives the Offgas after
charcoal bed delay, Turbine Building Ventilation and the Standby Gas
Treatment syetem exhaust. The Standby Gas Treatment System Exhausts
the primary containment during normal shutdowns and maintains &
negative pressure on the Reactor Building to maintain secondary
containment integrity. The Standby Gas Treatment will isoclate on
high radiation detected (by the SGTS monitor) during primary
containment purges.

The #tack noble gas detector is made of germanium. It .s sensitive
to only gamma radiation. However, because it is a computer based
multichannel analysis system it is able to accurately gquantify the
activity released in terme of uCi of specific nuclides. Only pure
alpha and beta emitters are not detectable, of which there are no
common noble gases. A distribution of Noble Gases corresponding to
offgas ie chosen for the nominal alarm setpoint calculation. Offgas
ie chosen because it represents the most significant contaminant of
gaseous activity in the plant. The release rate Q, corresponds to
offgas concentration expected with the plant design limit for fuel
failure. The alarm setpoint may be recalculated il a significant
release is encohuntered. In that case the actual dietribution of
noble gases will be used in the calculation.

The following calculation will be used for the initial Alarm
Setpeoint.

Alarm Setpoint, uCi/sec < Z(QVi)
0.8 = Satety Factor, unitless
R = Allocation Factor. Normally, 250 mrem/yr; the value

muet be S00 mrem/yr or leess depending upon the dose
rate from other release points within the site such
that the total dose rate corresponds to < 500

mrem/yr
Q = The release rate of nuclide i, uCi/sec
v, - The constant for each identified noble gas nuclide

accounting for the whole body dose from the elevated
finite plume listed on Table 3-2, mrem/yr per

uCi/sec

£.(Q) = The total release rate of noble gae nuclidese in the
etack effluent, uCi/esec

Z.(QV) = The total of the oroduct of each isotope

release rate tires its respective whole body plume
constant, mrem/yr, uCi/sec
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The alert alarm is normally set at less than 10% of the high alarm.
2.1.2.2 Vent Noble Gas Detector Alarm Setpoint Equation:

The vent contains the Reactor Building ventilation above and below
the refuel floor and the Radwaste Building vertilation effluents.
The Reactor Building Ventilation will isclate when radiation
monitors detect high levels of radiation (these are separate
monitors, not otherwise discussed in the ODCM). Nominal flow rate
for the vent is 2.37ES CFi.

This detector is made of germanium. It ie sensitive to only gamma
radiation. However, because it ies a computer based multichannel
analysie eystem it is able to accurately quantify the activity
released in terms of uCi of specific nuclidee. Only pure alpha and
beta emittere are not detectable, of which there are no common noble
gases. A distribution of Noble Gases corresponding to that expected
with the design limit for fuel failure offgas is chcsen for the
nominal alarm setpoint calculation. Offgas is chosen because it
represents the most significant contaminant of gaseous activity in
the plant. The alarm setpoint may be recalculated if a significant
release is encountered. In that case the actual distribution of
noble gases will be used in the calculation.

D.8R ZT.(0)
Alarm Setpoint, uCi/sec <« (X/Q), Z,(QK)

Where:

0.8 = Safety Factor, unitless

R = Allocation Factor. Normally, 250 mrem/yr; the
value must be 500 mrem/yr or lese depending upon
the dose rate from other release points within
the site such that the total rate corresponds to
< 500 mrem/yr

Q = The release rate of nuclide i, uCi/sec

(X/Q), = The highest annual average atmcspheric

dispersion coefficient at the site boundary as
listed in the Final Environmental Statement,
NUREG 1085, Table D-2, 2.0E-6 sec/m’

K, = The constant for each identified noble gas
nuclide accounting for the whole body dose from
the semi-infinite cloud, listed on Table 3-3,
mrem/yr per uCi/m’

£.(Q) = The total release rate of noble gas nuclides in
the vent effluent, uCi/eec
Z,(QK) = The total of the product of the each isotope

release rate times ite respective whole body
immersion constant, mrem/yr per sec/m’
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2:1.2.3
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The alert alarm is normully set at lese than 10% of the high alarm.
Offgas Pretreatment Noble Gas Detector Alarm Setpoint Eguation:

The Offgas system has a radiation detector downstream of the
recombiners and before the charcoal decay bede. The offgas, after
decay, is exhaustad to the main stack. The system will
automatically isolate if its pretreatment radiation monitor detects
levels of radiation above the high alarm setpoint.

The Radiation Detector is a sodium iodide cryetal. It ie a
scintillation Zevice and has a thin mylar window soc that it is
sensitive to both gamma and beta radiation. Detector respcnse
L,(C,/CF,) has been evaluated from isotopic analysis of offgas
analyzed on & multichannel analyzer, traceable to NIST. A
distribution of offgas corresponding to that expected with the
design limit for fuel failure is used to establish the initial
petpoint. However, the alarm setpoint may be recalculated using an
updated nuclide distribution based on actual plant process
conditions. The monitor nominal responee values will be confirmed
during periodic calibration using a Transfer Standard source
traceable tu *he primary calibration performed by the vendor.

Particulates and Iudines are not included in thie calculation
because this is a noble gas monitor.

To provide an alarm in the event of failure of the cffgas system
flow instrumentation, the low flow alarm setpoint will be se: at or
above 10 scfm, (well below normal system flow) and the high flow
alarm setpoint will be set at or below 110 secfm, which is well abcve
expected steady-state flow rates with a tight condenser.

To provide an alarm for changing conditions, the alert alarm will
normally be set at 10,000 uCi/sec above current operating level (15%
of level if greater than 75,000 uCi/sec). %This alert allows
conformance with Technical Specificaticns 3.4.5 Specific Activity
Actions.

- -
Alarm Setpeint, cpm < 0.8 F Z,(C) + Background

Where:

Alarm Setpoint = The alarm setpoint for the coffgas pretreatment
Noble Gas Detector, cpm

0.8 = Susfety Factor, unitless

350,000 = The Technical Specification Limit for Offgas
Pretreatment, uCi/sec

2.12E-03 = Unit conversion Factor, 60 sec/min / 28317 cc/CF

o = The concentration of nuclide, i, in the Offgas,
uCi/cec

Cr, B The Detector response to nuclide i, uCi/cc/cpm;

See Table 3~-1 for a list of nominal valuee
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F = The Offgas System Flow rate, CFM

Background = The detector response when ite chamber ie filled
with nonradicactive air, cpm
IZ,(C,/CF) = The summation of the nuclide

concentration divided by the corresponding
detector response, net cpm

(<) = The summatiorn of Lhe concentration of nuclides
in offgae, uCi/cc

Gaseous Effluents Dose Rate Calculation

Dose rates will be calculated monthly at a minimum to demonstrate
that the release of noble gases, tritium, iodinee, and particulates
with half lives greater than 8 days are within the dose rate limits
specified in 10CFR20. Tihese limits are as follows:

ihe dose rate from radiocactive materials released in gasedus
effluents from the site to areae at or beyond the SITE BOUNDARY (see
Figure 5.1.3-1) shall be limited per 10CFR20 to the following:

a. For noble gases: Less than or equal to 500 mrem/yr to the
whole body and less than or equal to 3000 mrem/yr to the skin,
and

b. For iodine-131, iodine-133, for tritium, and for all

radionuclides in particulate form with half-lives greater than
8 cdays: Lees than or egual to 1500 mrem/yr to any organ:

X/Q and W, - Dispersion Parameters for Dose Rate, Table 3-23

The dispersion parameters for the whole body and skin dose rate
calculation correspond to the higheset annual average dispersion
parameters at or beyond the unrestricted area bouncdury. Thie is at
the east site boundary. These values were obtained from the Nine
Mile Point Unit 2 Final Environmental Statement, NUREG 1085 Table
D~2 for the vent and stack. These were calculated using the
methodology of Regulatory Guide 1.111, Rev. 1. The stack was
modeled as an elevated release point because ite height is more than
2.5 times any adjacent building height. The vent was modeled as a2
ground level release because even though it is higher than any
adjacent building it is not more than 2.5 times the height.

The NRC Final Environmental Statement values for the site boundary
X/Q and D/Q terms were selected for use in calculating Effluent
Monitor Alarm Points and compliance with Site Boundary Dose Rate
specifications because they are conservative when compared with the
correeponding NMPC Environmental Report valuee. In addition, the
stack "intermittent release” X/Q was selected in lieu of the
"continuous” value, since it is elightly larger, and alsoc would
allow not making a distinction between long term and short term
releases.

The dispersion parameters for the organ dose calculations were
obtained from the Environmental Report, Figuree 7B~4 (stack) and
7B~8 (vent) by locating values corresponding te currently existing
(1985) pathways. It should be noted that the most conservative
pathways do not all exist at the same location. It is conservative
to assume that a singie individual would actually be at each of the
receptor locations.
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wWhole Body Dose Rate Due toc Noble Gases

The ground level gamma radiation dose from a noble gas stack release
{elevated), referred to as plume shine, is calculated veing the dose
factore from Appendix B of this document. The ground level gamma
radiation dose from a noble gas vent release accounte for the
exposure from immereion in the semi-infinite cloud. The dispersion
of the cloud from the point of release to the receptor at the east
site boundary is factored intc the plume shine dose factors for
stack releases and through the use of X/Q in the eguation for the
immers.ion ground level dose rates for vent releases. The release
rate is averaged over the pericd of cuncern. The factors are
discussed in Appendix B.

whole body dose rate (DR)y due to noble gas2s:
(DR)Y = 3.17E-08 I, [VQ. ~ K (X/Q).Q.)

Where:

DRy B whole body dose rate (mrem/sec)

Vv, = The constant accounting for the gamma whole body
dose rate from the finite plume from the elevated
stack releasees for each identified noble gas
nuclide, i. Listed on Table 3-2, mrem/yr per
uCi/sec

K B The constant accounting for the gamma whole body
dose rate from immersion in the semi-infinite cloud
for each identified noble gas nuclide, i. Listed in
Table 3-3, mrem/yr per uCi/m’ (From Reg. Guide 1.109)

X/Q. = The relative plume concentration at or beyond the
X/Q. land sector site boundary. Average metecrological
data is used. Eleveted X/Q valuee are used for the
stack releases (s=8: k); ground X/Q values are used
for the vent releases (v=vent). Listed on
Table 3-23

Q. = The release rate of each noble gas nuclide i, from
the stack (s) or vent (v). Averaged over the time
period of concern. (uCi/sec)

3.17E-08

Conversion Factor; the inverse of the number of
seconds in one year. (yr/sec)

Skin Dose Rate Due to Noble Gases

There are two types of radiation from noble gas releases that
contribute to the skin dose rate: beta and gamma.

For stack releases this calculation takes into account the dose from
beta radiation in & semi infinite cloud by using an immersion dose
factor. Additionally, the dispersion of the released activity from
the stack to the receptor is taken into acccunt by use of the factoer
(X/Q). The gamma radiation dose from the elevated stack release is
taken into account by the dose factors in Appendix B.

For vent releases the calculations alsc take into account the dose
from the beta (§) and gamma (y) radiation of the semi infinite cloud
by ueing an immersion doese factor. Dispersion is taken intoc account
by use cof the factor (X/Q).
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The release rate is averaged over the period of concern.

Skin dose rate (DR) ., due to noble gases:

(DR), ., - 3.17E-8 I, (L(X/Q),+1.11(B Q. +(L+1.11K)(X/Q).Q.]
Where:
(DR),.p - Skin dose rate (mrem/sec)
L - The constant to account for the gamma and beta skin

dese rates for each noble gas nuclide, i, from
immersion in the semi-infinite cloud, mrem/yr per
uCi/m', listed on Tarle 3-3 (from R.G. 1.109)

M, = The constant to account for the air gamma dose rate
fcr esch noble gas nuclide, i, from immersion in the
semi-infinite cioud, mrad/yr per uCi/m’, listed on
Table 3-3 (from R.G. 1.109)

1.11 = Unit conversion constant, mrem/inrad
o = Structural shielding factor, unitless
B, = The constant accounting for the air gamma dose rate

from exposure to the overhead plume of elevated
releases of each identified noble gae nuclide, 1i.
Listed on Table 3-2, mrad/yr per uCi/sec.

(X/Q), = The relative plume concentration at or beyond the land

(X/Q). sector site boundary. Average meteorclogical data ie
used. Elevated X/Q values are used for the stack
releases (s=ptack); ground X/Q values are used for the
vent releases (v=vent).

3.17E-8 = Conversion Factor; the inverse of the number of
secondes in & year; (yr/sec)
Qs Qu = The release rate of each noble gae nuclide i, from the

stack(s) or vent (v) averaged over the time period of
concern, uCi/sec.

.4 Organ Dose Rate Due to I-131, I-133, Tritium, and Particulates with
Half-lives greater than 8 days.

The organ dose rate is calculated ueing the dose factors (R) from
Appendix C. The factor R, takes into account the dose rate received
from the ground plane, inhalation and ingestion pathways. W, and W,
take into account the atmospheric dispersion from the release point
to the location of the most conservative receptor for each of the

respective pathways. The release rate is averaged over the period of
concern.

Organ dose rates (DR), due to iodine-131, iodine-133, tritium and all
radionuclides in particulate form with half-livee greater than §&

daye:
(DR), = 3.17B-8 L(IR, [WQ, + ¥WQ,] )
Where:
(DR), = Organ dose rate (mrem/sec)
R, - The factor that takes into account the dose from

nuclide i through pathway § to an age group &, and
individual organ t. Unite for inhalation pathway,
mrem/yr per uCi/m'. Unite for ground and ingestion
pathways, m-mrem/yr per uCi/eec. See Tables 3-4
through 3~22).
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. 3.

W, W = Dispersion parameter either X/Q (sec/m’) or D/Q (1/m*)
depending on pathway and receptor location. Average
meteorclogical data is used (Table 3-23). Elevated W,
values are used for stack releases (s=gtack!; ground
W, values are used for vent releasees (v=vent).

S O = The release rates for nuclide i, from the stack (s)
and vent (v) respectively, uCi/sec.

When the release rate exceeds 0.75 uCi/sec from the stack or vent,
the dose rate assessment shall, alsc, include JAF and NMP1 dose
sontributions. The use of the 0.75 uCi/sec release rate threshold is
conservative becasuse it is based on the dose conversion factor (R
for the Sr-%0 child bone which is significantly higher than the dose
factors for the cother isoctopes present in the stack or vent release.

Gaseous Effluent Dose Calculation Methodology

poses will pe calculated monthly at a minimum to demonstrate that
doses resulting from the release of noble gases, tritium, iodines,
and particulates with half lives greater than 8 days are within the
limite specified in 10CFR.S50. These limite are as follows:

The air dose from noble gases released in gasecus effluents, from
each unit, to areas at or beyond the SITE BOUNDARY (see Figure
5.1.3-1) shall be limited to the following.

a. During any calendar gquarter: Less than or equal to 5 mrad for
gamma radiation and lees than or equal to 10 mrad for beta
radiation, and

b. During any célendar year: Leee than cr egual to 10 mrad for
gamma radiation and lese than or equal to 20 mrad for beta
radiation.

The dose to a MEMBER OF THE PUBLIC from iodine-131, iodine-133,
tritium, and all radioactive material in particulate form with
half-lives grester than 8 days in gasecus effluents released, from
each unit, to areas at or beyond the SITE BOUNDARY (see Figure
$.1.3-1) shall be limited to the following:

a. During any calendar quarter: Less than or egual to 7.5 mrem to
any organ and,

r

During any calendar year: Lees than or egual to 15 mrem to any
organ.

The VENTILATION EXHAUST TREATMENT SYSTEM shall be OPERABLE and
appropriate portions of this system s .41l be used to reduce releases
of radicactivity when the projected doses in 31 daye from iodine and
particulate releases, from each unit, to areas at or beyond the SITE
BOUNDARY (see Figure 5.1.3-1) would exceed 0.3 mrem toc any organ of a
MEMBER OF THE PUBLIC.

¥, and W, - Diepersion Parameters for Dose, Table 3-23

The dispersion parameters for dose calculations were obtained chiefly
from the Nine Mile Point Unit 2 Environmental Report Appendix 7B.
These were calculated using the methodology of Regulatory Guide 1.111
and NUREG 0324. The etack was modeled as an elevated release point
because height is more than 2.5 times the height of any adjacent
building. The vent was modeled as a combined elevated/ground level
release because the vent’'s height is not more than 2.5 times the
height of ~ay ac'acent building. Average metecrology over the
approprisce time period was used. Dispersion parameters not
svailable from the ER were cobtained from C.T. Main Data report dated
Novembe:, 198%, or the FES.
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- fRe Gamma Air Dose Due to Noble Gases

Gamma air dose from the stack or vent noble gas releases ie
calculated monthly. The gamma air dose eguation ie similar to the
gamma dose rate eguation except the receptor is air instead of the
whole body or skin of whole body. Therefore, the stack noble gas
releases use the finite plume air dose factors, and the vent noble
gas releases use semi-infinite cloud immersion dose factors. The
factor X/Q takes into account the dispersion of vent releases to the
moet conservative location. The release activity is totaled over the
period of concern. The finite plume factor is discussed in Appendix
B.

Gamma air dose due to noble gases:

D, - 3.17E-8 I(M(X/Q), Q. *+ B Q) x t
D, B The gamma air dose for the period of concern, mrad
= The duration of the dose period of concern, sec

Where all other parameters have been previocusly defined.
2.3.3 Beta Air Dose Due to Noble Gases

The beta air dose from the stack or vent noble gae releases is

calculsted using the semi-infinite cloud immersion dose factor in

beta radiation. The factor X/Q takes into account the dispersion of

releases to the most conservative location.

Beta air dose due to noble gases:

D, = 3.17E-8 IN[(X/Q), Q. * (X/Q), Q] x t

D, B Beta air dose (mrad) for the period of concern

N, = The constant accounting for the beta air dose from immersion
in che semi~infinite cloud for each identified noble gas
nuclide, i. Listed on Table 3-3, mrad/yr per uCi/m’. (From
Reg. Guide 1.109).

t - The duration of the dose pericd of concern, sec

Where all other parameters have been previocusly defined.

L
w
e

Organ Dose Due to I-131, I-133, Tritium and Particulates with
half-lives greater than 8 days.

The organ dose is based on the same egquation as the dose rate
equation except the dose is compared tc the 10CFRS5C dose limits. The
factor R, takes into account the dose received from the ground plane,
inhalation, food (cow milk, cow meat and vegetation) pathways. W, and
W, take into account the atmospheric dispersicn from the release point
to the location of the most conservative receptor for each of the
respective pathways. The release is totaled over the period of
concern. The R factors are discussed in Appendix C.

Organ dose D, due to iodine~131, lodine-133, tritium and
radionuclides in particulate form with half-lives greater than 8
days.

D, = 3.178-8 I, [ T, R, [W; Q + W, Q)] x t
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D, = Dose to the critical organ t, for age group a, mrem
t = The duration of the dose period of concern, sec

Where all other parameters have “een previocusly defined in Section
2.2.4.

I-133 and I-135 Estimation

Stack and vent effluent iodine cartridges are analyzed to a
sensitivity of at least 1E~12 uCi/cc. If detected in exceses of the
LLD, the I-131 and I-133 analysis results will be reported directly
from each cartridge analyzed. Periodically, (usually guarterly but
on & monthly frequency if effluent iodines are routinely detected) a
short-duration (12 to 24 hour) effluent sample is collected and
analyzed to establish an I-135/1I-131 ratic and an I-133/1-131 ratio,
if each activity exceeds LLD. The short-duration ratio is used to
confirm the routinely measured 1-133 values. The short~duration I~
13 .=13]1 ratio (if determined) is used with the I-131 release to
estimate the I-135 releaess. The short-duration I-133/I-131 ratio may
be used with the I-13] release to estimate the I-133 release if the
directly measured I-133 release appears non-conservative.

Isckinetic Sampling

Sampling syetems for the stack and vent effluent releases are
designed to maintain isckinetic sample flow at normal ventilation
flow ratee. During periode of reduced ventilation flow, sample flow
may be maintained at a minimum flow rate (above the calculated
isokinetic rate) in order to sample line losses due to particulate
deposition at low velocity.

Use of Concurrent Meteorological Data vs. Historical Data

It is the intent of NMPC to use dispersion parameters based on
historical metecrological data to set alarm pointe and to determine
or predict dose and dose rates in the environment due to gaseous
effluents. If effluent levels approach limiting values,
meteoroclogical conditions concurrent with the time of release may be
ueed to determine gaseous pathway doses.

Gaseous Radwaste Treatment System Operation

CONTROL 3.11.2.4 reguires the Gaseous Radwaste Treatment System to be
in operaticn whenever the main condenser air ejector system ie in
operation. The system may be operated for short periode with the
charcoal beds bypassed to facilitate transients. The componente of
the eystem which normally should operate to treat coffgas are the
Preheater, Recombiner, Condenser, Dryer, Charccal Adsorbers, HEPA
Filter, an¢ Vacuum Pump. (See Appendix D, Offgae System).

Ventilation Exhaust Treatment System Operation

CONTROL 3.11.2.% requires che Ventilation Exhaust Treatment System to
be OPERABLE when projected doses in 31 daye due to iodine and
particulate releases would exceed 0.3 mrem to any organ of a member
of the public. The appropriste components, which affect iodine or
particulate release, to be OPERABLE are:

1) HEPAR Filter - Radwaste Decon Area
2) HEPA Filter ~ Radwaste Equipment Area
3) HEPA Filter - Radwaste General Area
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Whenever one of theese filters is not OPERABLE, iodine and particulate
dose projections will be made for 31-day intervals starting with
filter inoperability, and continuing as long as the filter remains
inoperable, in accordance with Surveillance 4.11.2.5.1. Predicted
release rates will be used, along with the methodology of Section
2.3.4. (See Appendix D, Gasecus Radiation Monitoring.)

3.0 URANIUM FUEL CYCLE

The "Uranium Fuel Cycle” is defined in 40 CFR Part 190.02 (b) as
follows:

“Uranium fuel cycle means the operations cof milling of uranium ore
chemical conversion of uranium, isotopic enrichment of uranium,
fabrication of uranium fuel, generation of electricity by a
light~water-cocled nuclear power plant using uranium fuel, and
reprocessing of spent uranium fuel, to the extent that these directly
support the production of electrical power for public use utilizing
nuclear energy, but excludes mining cperations, operations at waste
disposal sites, transportation of any radicactive material in support
of these cperatione, and the reuse of recovered non-uranium special
nuclear and by-product materials from the cycle."

Section 3/4.11.4 of the CONTROLS requires that when the calculated
doses associated with the effluent releases exceed twice the
applicable guarter or annual limite, the licensee shall evaluate the
calendar year doses and, if required, submit a Special Report to the
NRC and limit subsequent releases such that the dose commitment to a
real individual from all uranium fuel cycle sources is limited to 25
mrem to the total body or any organ (except the thyroid, which is
limited to 75 mrem). This report is to demonstrate that radiation
exposures to all real individuals from all uranium fuel cycle sources
(including all ligquid and gaseous effiuent pathways and direct
radiation) are leees than the limits in 40 CFR Part 190. If releases
that result in doses exceeding the 40 CFR 150 limits have occurred,
then a variance from the NRC to permit such releases will be

requested and 1f possible, action will be taken to reduce subseguent
releases.

The report to the NRC shall contain:

1) Identification of all uranium fuel cycle facilities or
operations within 5 miles of the nuclear power reactor units at
the site, that contribute to the annual dose of the maximum
exposed member of the public.

2) ldentification of the maximum exposed member of the public and a
determination of the total annual dose to thies person from all

existing pathwaye and sources of radiocactive effluents and
direct radiation.

The total body and organ doses resulting from radiocactive material in
liquid effluente from Nine Mile Point Unit 2 will be summed with the
doses resulting from the releases of noble gases, radiciodines, and
particulates. The direct dose components will alsc be determined by
either calculation or actual measurement. Actual measuremente will
utilize environmental TLD dosimetry. Calculated measurements will
utilize engineering calculations to determine a projected direct dose
component. In tha2 event calculations are used, the methodology will
be detailed as required in Section 6.9.1.8 of the CONTROLS. The
doses from Nine Mile Point Unit 2 will be added to the doses to the
maximum exposed individual that are contributed from other uranium
fuel cycle operations within 5 miles of the site.
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For the purpose of calculating doses, the results of the
Environmental Monitoring Program may be included to provide more
refined estimates of doses to a real maximum exposed individual.
Estimated doses, as calculated from station effluente, may be
replaced by doses calculated from actual envircnmental sample
results.

Evaluation of Doses From Liquid Effluents

For the evaluation of doses to real members of the public from liquid
effluents, the fish consumption and shoreline sediment ground dose
will be considered. Since the doses from other aguatic pathways are
insignificant, fish consumption and shoreline sediment are the only
two pathways that will be considered. The dose associated with fieh
consumption may be calculated using effluent data and Regulatory
Guide 1.109 methodology or by calculating a dose to man based con
actual fish sample analysis data. Because of the nature of the
receptor location and the extensive fishing in the area, the critical
individual may be a teenager or an adult. The dose associated with
shoreline sediment is based on the assumption that the shoreline
would be utilized as a recreational area. This dose may be derived
from liquid effluent data and Regulatory Guide 1.109% methodology or
from actual shoreline sediment sample analysie data.

Equations used to evaluate fish and shoreline sediment samples are
based on Regulatory Guide 1.109 methodology. Because of the sample
medium type and the half-lives of the radionuclidee historically
observed, the decay corrected portions of the equations are deleted.
This does not reduce the conservatism of the calculated doses but
increases the simplicity from an evaluation point of view. Table
3-24 presents the parameters used for calculating doees from liquid
effluents.

The dose from fish sample media ie calculated as:

Ry = I, [Cy (U)(Dy) £] (1E+3)

Where:

Ry = The total annual dose to organ j, of an individual of
age group a, from nuclide i, via fish pathway p, in
mrem per year; ex. if calculating to the adult whole
body, then Ry, = R, and D = Dy,

Cy = The concentration of radionuclide i in fieh samples in
pCi/gram

U = The consumption rate of fish

1E+3 > Grame per kilogram

(D) - The ingestion dose factor for age group a, nuclide i,
fish pathway p, and organ j, (Reg. Guide 1.109, Table
E~11) (mrem/pCij. ex. when calculating to the adult
vhole body D = Dy

f = The fractional portion of the year over which the dose

is applicable
The dose from shoreline sediment sample media is calculated as:

Ry = I [C, (U)(4E+4)(0.3)(Dy) f]
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wWhere:

Ry = The total annual dose to organ j, of an individual of
age group a, from nuclide i, via the sediment pathway
Ps in mrem per year; ex. if calculating to the adult
whole body, then R, = Ry; and D, = Dy,

c, = The concentration of radionuclide i in shoreline
sedinent in pCi/gram

U B The usage factor, (hr/yr) (Reg. Guide 1.109)

4E+4 - The product cf the assumed density cof shoreline

vediment (40 kilogram per square meter to a depth of
2.5 cm) times the number of grams per kilogram

0.3 = The shore width factor for a lake

Do = The dose factor for age group a, nuclide i, sediment
pathway s, and organ j. (Reg. Guide 1.109, Table E-6)
(mrem/hr per pCi/m’); ex. when calculating to the
adult whole body D, = Dun

f = The fractional portion of the year over which the doee
is applicable

NOTE: Because of the nature of the receptor lccation and the extensive

fishing in the area, the critical individual may be a teenager or an
adult.

Evaluation of Doses From Gaseocus Effluents

For the evaluation of doses to real members of the public from
gasecus effluente, the pathways contsined in section 2 of the
calculations]l methodologie seclion in the ODCM will be considered
and include ground deposit  inhalation, cows milk, goats milk,
meat, and food products (ve,._tation). However, any updated field
da*a may be utilized that concerns locations of real individuals,
rea. time meteorological dats, location of critical receptors, etc.
Data from the most recent census and sample location surveys should
be utilized. Doses may alsc be calculated from actual envircnmental
sample media, as available. Environmental sample media data such as
TLD, air esample, milk sample and vegetable (food crop) sample data
may be utilized in lieu of effluent calculational data.

roses to members of the public from the pathwaye considered in the
ODCM section 2 as a result of gaseous effluents will be calculated
using the methodelogy of Regulatory Guide 1.109 or the methodology of
the ODCM, aes applicable. Doses calculated from environmental sample
media will be based on methodologies found in Regulatory Guide 1.109.

Evaluation cf Doses From Direct Radiation

The dose contribution as a result of direct radiation shall be
considered when evaluating whether the dose limitations of 40 CFR 150
have been exceeded. Direct radiation doses as a result of the
reactor, turbine and radwaste buildings and ocutside radioactive
etorage tanke (as applicable) may be evaluated by engineering
calculations or by evaluating environmental TLD results at critical
receptor locatione, site boundary or other special interest
locations. For the evaluation of direct radiation doses utilizing
environmental TLDs, the critical receptor in question, such as the
critical residence, etc., will be compared to the control locations.

The comparison involves the difference in environmental TLD results
petween the receptor location and the average control location
result.
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Dosee to Members of the Public Within the Site Boundary.

The Semiannual Radicactive Eff_uent Release Report shall include an
assessment of the radiation doses from radicactive liguid and gaseous
effluents to members of the public due to their activities ineide the
site boundary aes defined by Figure 5.1.3-1. A member of the public,
would be represented by an individual who visits the sites’ Energy
Center for the purpose of observing the educational displays or for
picnicking and associated activities.

Fiehing is a major recreational activity in the area and on the Site
as a result of the salmon and trout populations in Lake Ontaric.
Fishermen have been cbserved fishing at the shoreline near the Energy
Center from April through December in all weather conditions. Thus,
fishing is the major activity performed by members of the public
within the site boundary. Based on the nature of the fishermen and
undocumented cbservatione, it is conservatively assumed that the
maximum exposed individual spends an average of 8 hours per week
fishing from the shoreline at & location between the Energy Center
and the Unit 1 facility. This estimate is considered conservative
but not necessarily excessive and accounts for occasions where
individuals may fish more on weekends or on a few days in March of
the year.

The pathways considered fcr the evaluation include the inhalation
pathway with the resultant lung dose, the ground dose pathway with
the resultant whole body and skin dose and the direct radiation dose
pathway with the associated total body dose. The direct radiation
dose pathway, in actuality, includes several pathways. These
include: the direct radiation gamma dose to an individual from an
overhead plume, a gamma submersion plume dose, possible direct
radiation dose from the facility and a ground plane dose
{deposition). Because the location ie in close proximity to the
gite, any beta plume submersion dose is felt to be insignificant.

Other pathways, such as the ingestion pathway, are not applicable.
In addition, pathways associated with water related recreational
activities, other than fishing, are not applicable here. These
include swimming, boating and wading which are prohibited at the
facility.

The inhalation pathway is evaluated by identifying the applicable
radionuclides (radiciodine, tritium and particulates) in the effluent
for the appropriate time period. The radionuclide concentrations are
then multiplied by the appropriate X/Q value, inhalation dose factor,
air intake rate, and the fractional portion of the year in guestion.
Thue, the inhalation pathway is evaluated using the following
equation adapted from Regulatory Guide 1.109. Table 3-24 presents
the reference for the parameters used in the following eguation.

NOTE: The following equation ie adapted from egquations C-3 and C-4
of Regulatory Guide 1.109. Since many of the factors are in
unite of pCi/m’, m’/sec., etc., and since the radionuclide
decay expresgions have been deleted because of the short
distance to the receptor location, the egquation presented
here is not identical to the Regulatory Guide eguations.

D, - I, [{C)F (X/Q)(DFA)u,(BR).t)
Where:
D, = The maximum dose from all nuclides to the organ j
and age group (&) in mrem/yr; ex. if calculating
to the adult lung, then D, = D, and DFA, = DFA;

C, = The average concentration in the stack or vent
release of nuclide i for the period in pCi/m’.
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i 4 - Unit 2 average stack or vent flowrate in m’/sec.

X/Q = The plume d/spersion parameter for a location
approximate y 0.50 miles west of NMP-2 (The plume
disperesior parameters are 9.6E-07 (stack) and
2.8BE-06 (.ent) and were cobtained from the C.T.
Main five year average annual X/Q tablee. The
vent X/Q (ground level) is ten timee the listed
0.50 mile X/Q because the vent is approximately
0.3 miles from the receptor location. The stack
(elevated) X/Q is conservative when based on 0.5%50
miles because of the close proximity of the stack
and the receptor location.

(DFA) 4 - the dose factor for nuclide i, organ j, and age
group & in mrem per pCi (Reg. Guide 1.109, Table
E-7); ex. if calculating to the adult lung the

DFA, = DFA

(BR), = annual air intake for individuale in age group a
in ¥ per year (obtained from Table E-5 of
Regulatory Guide 1.109).

t - fractional portion of the year for which
radionuclide i was detected and for which & dose
is to be calculated (in years).

The ground dose pathway (deposition) will be evaluated by obtaining
at least one soil or shoreline sediment sample in the area where
fishing occurs. The dose will then be calculated using the sample
results, the time period in guestion, and the methodology based on
Regulatory Guide 1.109 as presented in Section 2.1. The resultant
dose may be adjusted for a background dose by subtracting the
applicable off-site control soil or shoreline sediment sample
radionuclide activities. 1In the event it is noted that fishing is
not performed from the shoreline but is instead perfcrmed in the
water (i.e., the use of waders), then the ground dose pathway
(deposition) will not be evaluated.

The direct radiation gamma dose pathway includes any gamma doses from
an overhead plume, submersion in the plume, possible radiation from
the facility and ground plane dose (deposition). This general
pathway will be evaluated by average environmental TLD readings. At
least two environmental TLDe will be used at one location in the
approximate area where fishing occurs. The TLDs will be placed in
the field on approximately the beginning of each calendar guarter and
removed approximately at the end of each calendar guarter (guarter 2,
3, and 4).

The average TLD readings will be adjusted by the average -ontrol TLD
readings. This is accomplished by subtracting the average guarterly
control TLD value from the average fishing location TLD value. The
applicable gquarterly contr¢ - TLD values will be used after adjueting
for the appropriate time p.._od (as applicable). In the event of
loss or theft of the TLDs, results from a TLD or TLDs in a nearby
area may be utilized.
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0

ENVIRONMENTAL MONITORING PROGRAM

Sampling Stations

The current » wpling locations are specified in Table 5~1 and Figures
$.1-1, 5.1-2. The meteorclogical tower location is shown on Figure
$.1-1. The location is shown as TLD location #17. The Environmental
Monitoring Program ie & joint effort between the Niagara Mchawk Power
Corporation and the New York Power Authority, the owners and
operators of the Nine Mile Point Unite 1 and 2 and the James A.
FitzPatrick Nuclear Power Plants, respectively. Sampling locatione
are chosen on the basis of historical average dispersion or
deposition parameters from both units. The environmental sampling
location coordinates shown on Table 5-~1 are based on the NMP-2
reactor centerline.

The average dispersion and deposition parameters for the three units
have been calculated for a 5 year period, 1978 through 1982. The
calculated dispersion or deposition parametere will be compared to
the results of the annual land use census. If it is determined that
a milk sampling location exists at a location that yields a
significantly higher (e.g. 50%) calculated D/Q rate, the new milk
sampling location will be added to the monitoring program within 30
days. If a new location is added, the old location that yields the
lowest calculated D/Q may be dropped from the program aft~r Octcber
31 of that year.

Interlaboratory Comparison Program

Analyees shall be performed on samples containing known guantitiee of
radiocactive materials that are supplied as part of a Commission
approved or sponscored Interlaboratory Comparison Program, such as the
EPA Crosscheck Program. Participation shall be only for those media,
e.g., air, milk, water, etc., that are included in the Nine Mile
Point Environmental Monitoring Program and for which croes check
samplee are available. An attempt will be made to obtain a QC sample
to program sample ratic of 5% or better. The Quality Control sample
results shall be reported in the Annual Radioclogical Environmental
Operating Report so that the Commission staff may evaluate the
results.

Specific sample media for which EPA Cross Check Program samples are
available include the following:

groes beta in air particulate f'‘ters
gamma emitters in air particule . filters
gamms emitters in milk

gamma emitters in water

tritium in water

I-131 in water

Capabilities for Thermoluminescent Dosimeters Used for Environmental
Measurements

Regquired detection capabilities for thermoluminescent dosimeters used
for environmental measurements required by the Technical
Specifications are based on ANSI Standard NS545, section 4.3. TLDs
are defined as phosphore packaged for field use.

In regard to the detection capabilities for thermoluminescent
dosimeters, only one determination is reguired tc evaluate the above
capabilities per type of TLD. Furthermore, the above capabilities
may be determined by the vendor who supplies the TLDs. Reguired
detection capabilities are ae follows.
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3.

Uniformity shall be determined by giving TLDs from the same batch an
exposure eqgual Lo that resulting from an exposure rate of 10 uR/hr
during the field cycle. The responses obtained shall have a relative
standard deviation of less than 7.5%. A total of at least 5 TLDs
shall be evaluated.

Reproducibility shall be determined by giving TLDs repeated exposures
equal tc that resulting from an exposure rate of 10 uR/hr during the

field cycle. The average of the relative standard deviations of the

responses shall be legs than 3.0%. A total of at least 4 TLDe shall

be evaluated.

Dependence of exposure interpretation on the length of a field cycle
shall be examined by placing TLDs for a pe:iod equal to at least a
field cycle and a period equal to half the same field cycle in an
area where the exposure rate is known to be constant. This test
shall be conducted under approximate average winter temperatures and
approximate average summer temperatures. For these tests, the ratio
of the response obtained in the fieid cycle to twice that obtained
for half the field cycle shall not be lese than 0.85. At least &
TLDs shall be evaluated.

Energy dependence shall be evaluated by the response of TLDe to
photore for several energies between approximately 30 keV and 3 MeV.
The response shall nct differ from that obtained with the calibration
source by more than 25% for photons with energies greater than B0 keV
and shall not be enhanced by more than a factor of two for photons
with energies less than 80 keV. A total cof at least 8 TLDs shall be
evaluated.

The direccional dependence of the TLD response shall be determined by
comparing the response of the TLD exposed in the routine orientation
with respect to the calibration source with the response obtained for
different orientatiors. To accomplish this, the TLD shall be rotated
through st least two perpendicular planes. The response averaged
over all directione shall not differ from the response obtained in
the standard calibration position by more than 10%. A total of at
least 4 TLDs shall be evaluated.

Light dependence shall be determined by placing TLDe in the field for
a period egual to the field cycle under the four conditions found in
ANSI NS545, section 4.3.6. The results obtained for the unwrapped
TLDs shall not differ from those obtained for the TLDs wrapped in
aluminum foil by more than 10%. A total of at least 4 TLDe shall be
evaluated for each of the four conditions.

Moisture dependence shall be determined by placing TLDe (that is, the
phosphors packaged for field use) for a period egual to the field
cycle in an area where the exposure rate is known to be constant.

The TiDes shall be exposed under two conditions: (1) packaged in a
thin, sealed plastic bag, and (2) packaged in a thin, sealed plastic
bag with sufficient water to yield observable moisture throughout the
field cycle. The TLD or phosphor, as appropriate, shall be dried
before readout. The response of the TLD exposed in the plastic bag
containing water shall not differ from that exposed in the regular
plastic bag by more than 10%. A total of at least 4 TLDs shall be
evaluated for each condition.

Self irradiation shall be determined by placing TLDs for a period
equal to the field cycle in an area where the exposure rate is less
than 10 uR/hr and the exposure during the field cycle is known. If
necessary, correctiocns shall be applied for the dependence of
exposure interpretatiocn on the length of the field cyclz (ANSI NS4S,
section 4.3.3). The average exposure inferred from the responses of
the TLDs shall not differ from the known exposure by more than an
exposure egual to that resulting from an exposure rate of 10 uR/hr
during the field cycle. A total of at least 3 TLDs shall be
evaluated.
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TABLE 2-1
LIQUID EFFLUENT DETECTORS RESPONSES*

NUCLIDE {CPM/uCi/ml X 10*
Sr 8% 0.78BE~-04
sSr 91 1.22
Sr 92 0.817
Y s1 2.47
Y 82 0.208
Zr 95 0.835%
Nb $5 0.88%
Mo 99 0.232
Tc 99m 0.232
Te 132 1.12
Ba 140 0.49%
Ce 144 0.103
Br 84 1.12
I 133 1.01
I 132 2.63
I 133 0.967
I 134 2.32
I 138 1:3%
Ce 134 1.97
Ce 136 2.89
Ce 137 0.732
Cs 138 1.45
Mn 54 0.842
Mn 56 1.2
Fe 5% 0.863
Co 58 1.14
Co 60 1.65

* Values from SWEC purchase specification NMP2~P2B1F.
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TABLE 2-2
A, VALUES - LIQUID'

ADULT

hr - uCi
NUCLIDE T BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
H 3 3.67E-1 3.67E~-1 - 3.67E-1 3.67E~-1 3.67E~1 3.67E-1
Cr S1 1.26 3.13E2 1.18E-2 1.18E-2 2.86E~-1 7.56E-1 1.66
Cu 64 1.28 2,33E2 - 2.73 6.89 - -
Mn 54 8.38BE2 1.34E4 3.8 4.3BE3 1.31E3 3.98 3.98
Fe S5 1.0782 2.62E2 ©.62E2 ¢.57E2 - ~ 2.55E2
Fe 59 9.28BE2 8.06E3 1.03E3 2.42E3 7.53E-1 7.53E-1 6.76E2
Co S8 2.01E2 1.B1E3 1.07 9.04E1 1.07 1.07 1.07
Co €0 6.36E2 4.93E3 6.47E1 3.24E2 6.47E1 6.47E1 6.47E1
Zn 65 3.32E4 4.63E4 2.31E4 7.3574 4.92E4 2.21 2.21
Sr 89 6.3BE2 3.57E3 2.22E4 6.1BE-5 6.18E-S 6.18E~5 6.1BE-S
Sr S0 1.36ES 1.60E4 S.5SES - - - -
Sr 92 1.44E-2 6.61 3.34E-1 - - - -
Zr 9% 7.59E~1 2.83E2 $.77E~1 7.88E-1 8.35E-1 6.99E-1 6.99E-1
Mn 56 3.07E~2 5.52 - 1.73E-1 2.20E-1 - -
Mo 99 1.60E1 1.95E2 1.97E-3 8.42E1 1.91E2 1.97e-3 1.97E-3
Na 24 1.34E2 1.34E2 1.34E2 1.34E2 1.34E2 1.34E2 1.34E2
I 131 1.16E2 5.36E1 1.4282 2.03E2 3.4BE2 6.65E4 2.77E-2
I 132 4.34E-3 2.33e-3 4.64E-3 1.24E-2 1.98E-2 4.34E~-1 -
I 133 1.22E1 3.59E1 2.30E1 3.99E1 6.97E1 S.87E3 -
Ni 65 1.14E-2 6.35E-1 1.93E-1 2.50E-2 - - -
Ce 134 5.79ES 1.24E4 2.9BES 7.08BES 2.29ES 2.04E1 7.61E4
Cs 136 B.42E4 1.33E4 2.96E4 1.17E8 6.5S1E4 3.2BE-1 B8.92E3
Cs 137 3.42E5 1.01E4 3.82E5 $.22E% 1.77ES 3.1CE1 5.8%E4
Ba 140 1.37E1 4.30E2 2.09E2 3.04E-1 1.31E~-1 4.17E-2 1.92E-1
Ce 141 3.792-2 8.8B1E1 6.93E-2 5.83E-2 4.60E-2 3.53B-2 3.53E-2
Nb 9% 1.31E2 1.4BE6 4.38E2 2.44E2 Z.41E2 3.56E-1 3.56E-1
La 140 1.62E-2 3.72E3 1.03E-1 5.36E-2 2.B3E-3 2.83E-3 2.B3E-3
Ce 144 3.03E-1 6.15E2 2.02 9.66E-1 6.57E-1 2.06E~-1 2.06E-1
Tc 99m 2.05E-2 9.54E~-01 5.71E~4 1.61E-3 2.45E-2 - 7.90E-4
Np 239 1.8E~-3 4.47E2 2.28E-2 2.78E-3 7.40E-3 §.95E~4 S5.95E-4 |8
Te 132 1.1883 5.97E4 1.95E3 1.26E3 1.22E4 1.39E3 2.66E-3
Zr 97 5.0BE~4 3.39E2 5.44E-3 1.10E-3 1.66E-3 7.11E~6 7.11E-6
W 187 4.31k1 4.04E4 1.48BE2 1.23E2 4.43E-5 4.43E-5 4.43E-S
Ag 110m 1.08E1 3.94E2 1.14E1 1.13E1 1.22E1 1.04E1 1.04E1

Cal.ulated in accordance with NUREG 0133, Section 4.3.1; and Regulatory Guide
1.109, Regulatory position C, Section 1.

003072LL 11 28



NUCLIDE

L |
Cr
Cu
Mn
Fe
Fe
Ce
Co
in
Sr
Sr
Sr

ir
Mn
Mo
Na
11
E 3
11
Ni
Cs

Ce
Ce

Ba
Ce
Nb
La
Ce

Tec
Np
Te
ir
Wil

Ag 110m
' Calculated in accordance with NUREG 0133, Section 4.3.1; and Regulatory Guide 1.10%,

51
€4
54
58
59
58
60
€5
8%
80
92
9%
56
99
24
31
32
33
65
134
136
137
140
141
95
140
144
S9m
239
132
97
87

T BODY

2.73E~1
1.35%
1.3%
8.75E2
1.15E2
9.59E2
2.10E2
9.44E2
3.40E4
6.92E2
1.14ES
1.54E-2
3.96
3.22E-2
1.7iE1
1.38E2
1.14E2
4.56E-23
1.28E1
1.21E-2
3.33e8
7.87E4
1.90ES
1.44E1
2.0CE~-1
1.17E2
2.97E~2
1.25
2.118-2
4.638-3
1.2383
5.66E~4
4.55E1
5.85E1

GI-TRACT

2.73E~-1
2.16E2
2.23E2
B.B4E3
2.13E2
5.85%3
1.23E3
3.73E3
3.08E4
2.88E3
1.30E4
9.1981
2.10E2
1.1%E1
1.60E2
1.38BE2
4.41E1
5.54E-3
3.17E1
1.44
9.05E3
9.44E2
7.91E3
3.40E2
6.8SE1
1.05E6
3.01e3
4.B3E2
1.07
3.78E2
4.13E4
3.11E2
3.52E4
3.17k2

TABLE 2-3

A, VALUES - LIQUID'

TEEN
hr - uCi
BONE LIVER

- 2.73E-1
6.56E-2 6.56E~-2

- 2.87
2.22E1 4.32E3
€. 93E2 4.91E2
1.06E3 2.4BE2
5.98 9.47E1
3.61E2 6.20E2
2.10E4 7.2BE4
2.42E4 3.45E-4
4.62ES -
3.61E-1 -
4.19 3.9%

- 1.81E-1
1.10E-2 8.95E1
1.38BE2 1.38BE2
1.52E2 2.12E2
4.8B6E-3 1.27E-2
2.47E1 4.19E1
2.0BE-1 2.66E~2
3.05ES 7.1BES
2.9BE4 1.17ES
4.09ES 5.44E5
2.21E2 5.03E~-1
2.33R-1 2.21E-1
4.43E2 2.47E2
1.22E~-1 6.82E-2
3.07 1.94
5.84E-4 1.63E~3
2.82E~2 5.67E~3
2.06E3 1.30E3
5.84E-2 1.19E-3
1.5%E2 1.30E2
5.89E1 5.88E1

Regulatory position C, Section 1.
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KIDNEY

2.73E-1
3.47E-1
7.27
1.31E3
4.20
5.98
3.61E2
4.6EE4
3.45E-4

4.03
2.29E-1
2.05E2
1.38E2
3.686E2
2.00E-2
7.35E1
2.2BES
6.38E4
1,85E%
3.250-1
2.08E~-1
2.39E2
1.58E-2
1.62
2.43E~2
1.078-2
1.25E4
1.78E-3
2.47E~4
5.97E1

THYROID

2.73E-1
7.79E-1

2.22E1
4.20
5.98
3.61E2
1.24E1
3.45E-4

1.10E-2
1.38E2
6.19E4
4.29E~-1
5.85E3
1.14E2
1.83
1.73E2
2.33E-1
1.97¢-1

3.32E-3
1.37E3
3.97E-5

LUNG

2.73E-1
1.90
2.22E1
3.11E2
7.84E2
5.98
3.61E2
1.24E1

3.%90
1.10E-2
i.3%E2
1.51E-1
1.02E~4
B.72E4
1.01E4
7.21E4
4.15E-1
1,97E-1
1.99
1.58E~-2
1.15
9.04E-4
3.328-3
1.4BE-2
3.97E-%

2.47E~4 2.47E-4

$.79E1

5.79E1



TRABLE 2-4

A_ VALUES - LIQUID'

CHILD

hr - uCi
NUCLIDE T BODY GI~-TRACT BONE LIVER KIDKREY THYROID LUNG
H 3 3.34E-1 3.34E~1 - 3.34E-1 3.34E-1 3.34E~3 3.34E-1
Cr 51 1.39 7.29E1 1.37E-2 1.37E-2 2.22E-1 7.76E~1 1.41
Cu 64 1.60 1.25E2 - 2.65 6.41 - -
Mn 54 9.02E2 2.83E3 4.65 3.37E3 9.4%E2 4.65 4.6%
Fe 5% 1.50E2 8.99E1 9.15E2 4.85E2 - - 2.74E2
Fe 5% 1.04E3 2.1BE3 1.29E3 2.0SE3 €.7BE~1 8.78E-1 €.08E2
Co S8 2.21E2 4.20E2 1.25 7.30E1 1.28 1.2% 1.28
Co 60 7.03E2 1.25E3 7.55E1 2.88BE2 7.55E1 7.85E1 7.58E1
Zn 65 3.56E4 1.01E4 2.15E4 5.73E4 3.61E4 2.58 2.58
Sr 8% 9.13E2 1.24E3 3.20E4 "~ —— e -
Sr 90 1.06ES $.62E3 4.17ES v i e -
Sr 92 1.85E-2 8.73 4.61E~1 "o - - -
Zr 95 8.95E~1 $.36E1 .22 9.04E~1 9.43E-1 8.15k-1 8.15E-1
Mn 56 3.73E~-2 2.39E1 - 1.65E-1 2.00E~1 - -
Mo 99 2.22E1 7.42E1 2.30E-3 8.98E1 1.92E2 2.30E~3 2.30E-3
Na 24 1.51E2 1.51E2 1.51E2 1.51E2 1.81iE2 1.51E2 1.51E2
I 131 1.14E2 1.80E1 2.00E2 2.01E2 3.31E2 6.66E4 3.23E~2
I 132 5.08E~3 1.30E~-2 6€.01E~-3 1.10E-2 1.69E-2 $.13E-1 -
I 133 1.51E1 1.60E1 3.22E+1 3.9BE1 6.64E1 7.40E3 o
Ni 65 1.46E~2 3.07 2.66E~1 2.51E-2 - S i
Cs 134 1.27ES 3.28BE3 3.6BES 6.04ES 1.87ES 2.3BE1 6.72E4
Cs 136 6.26E4 3.40E3 3.52E4 $.67E4 $.15E4 3.82E-1 7.68BE3
Ces 137 7.28E4 3.12E3 5.15ES 4.93ES 1.61BE5 3.62E1 $.7BE4
Ba 140 1.87E]1 1.62E2 3.19E2 3.28E~1 1.40E-1 4.87E-2 2.15E~-1
Ce 141 4.61E-2 4.14E1 1.08E~1 7.43E-2 5.57E-2 4.12E-2 4.12E-2
Nb 9% 1.45E2 3.75E5 $.21K2 2.03E2 1.91E2 4.16E-1 4.16E-1
La 140 1.93E-2 1.33k3 1.39E-1 $.09E~-2 3.30E-3 3.30E~3 3.30E-3
Ce 144 4.31E-1 2.92E2 3.81 1.36 8.61E-1 2.40E-1 2.40E-1
Tc 95m 2.298-2 7.87E-1 7.05E~-4 1.38E-3 2.01E~-2 - 7.02E~-4
Np 239 2.40B-3 1.79E2 3.44E-2 3.12E-3 7.70E-3 €.94E-4 6.94E~4
Te 132 1.38E3 1.15E4 2.57E3 1.14E3 1.06E4 1.66E3 3.10E-3
ir 97 6.998~4 1.77E2 8.11E-3 1.18E-3 1.69E-3 8.29E-6 B.29E-6
W 187 5.37E1 1.68E4 2.02E2 1.20E2 5.16E~5 $.16E-5 5.16E~-5
Ag 110m 1.29E1 1.24E2 1.35E1 1.30E1 1.3%9E1 1.21E1 1.21E1

' Calculated in accordance with NUREG 0133, Section 4.3.1; and Regulatory Guide 1.109,
Regulatory position C, Section 1.
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NUCLIDE

H 3
Cr 51
Cu 64
Mn 54
Fe 55
Fe 59
Co 58
Co €0
Zn 65
Sr 8%
Sr %0
Sr %2
Zr 95
Mn S6
Mo 99
Ne 24
I 13
I 132
I 133
Ni 65
Cs 134
Ce 136
Ces 137
Ba 140
Ce 141
Nb §5
La 140
Ce 144
Tec 95m
Np 239
Te 132
ir §7

w 187
Ag 110m

T BODY

1.87E~1
8.21E~3
1.96E-2
2.73
1.45
1.25K1
$.36
1.55E1
1.76E1
4.27E1
2.86E3
1.56E-5
2.12E-2
1.B1E-6
2.65
9.61E~1
9.78
3.43E-6
8.26E~1
2.96E-6
4.30E1
2.81E1
2.63E1
4.88
3.31E-3
5.87E-3
€.52E-4
1.01e-1
3.17e-4
2.08E~4
4.08
1.36e~4
4.13E~2
2.91E-1

GI~TRACT

1.87E~-1
2.39E~1
8.70E-1
4.42
6.91E-1
1.52E1
5.36
1.56E1
3.22E1
3.06E1
1.40E2
4.54E-3
1.48%E1
9.56E~4
4.48
9.61E~1
7.94E-1
7.80E~-6
4.77E~1
4.96E~4
1.16
1.14
1.16
2.33E1
1.45E1
8.57
2.9BE1
1.03E2
7.148-3
1.06E1
1.62E1
1.92R1
7.02
2.28R1

TABLE 2-5

A, VALUES - LIQUID'

INFANT
hr - uCi
BONE LIVER

- 1.87E-1

- 4.24E-2

- 1.20E1
B.42 5.44
1.82E1 3.18E1

- 2.18%

- 6.55
1.11E1 3.81E1
1.49E3 -
1.12E4 -
4.21E~4 -
1.23E-1 2.99E-2

- 1.05E~-5

- 1.36E1
9.61E-1 9.61E~-1
1.89E1 2.22E1
4.75E~-6 9.63E~-6
1.94 2.82
$.75E-5 6.51E-6
2.28E2 4.26E2
2.56E1 7.53E1
3.17E2 3.71E2
9.4BE1 9.48BE-2
4.61E-2 2.81E-2
2.47E-2 1.02E-2
6.43E-3 2.53E-3
1.80 7.37E-1
1.19E-5 2.46E-5
4.12E-3 3.6BE~4
8.83 4.37
1.76E-3 3.02E-4
1.72E~1 1.19E~1
€.02E-1 4.39E-1

KIDNEY

1.87E-1
1.17E-3
7.17E-2
2.67

1.85E1

3.23E-2
9.05E-6
2.03E1
9.61E-1
2.60E1
1.07E~-%
3.3
1.10E2
3.00E1
9.95E1
2.258~2
8.67E-3
7.28E-3
2.98E-1
2.64E~-4
7.34E-4
2.74E1
3.04E~4

6.28E~-1

THYROID

1.87E~1
$.36E-3

$.€1E-1
7.31E3
4.52E~4
5.13E2

LUNG

1.87E~-1
1.04E~-2

2.66
g.41

9.61E-1

4.50E1
6.13
4.03E1
5.82E-2

1.28BE-5

' Calculated in accordance with NUREG 0133, Section 4.3.1; and Regulatory Guide 1.109,
Regulatery position C, Section 1.

003072LL

11 3



TABLE 3-1

OFFGAS PRETREATMENT*
DETECTOR RESPONSE

NUCLIDE KET CPM/ucCi/cc

Kr &S5 4.30E+3
Kr 85m 4.80E+3
Kr 87 8.00E+3
Kr 88 7.60E+3
Xe 123 1.7SE+3
Xe 133m -

Xe 135 5.10E+3
Xe 135m -

Xe 137 6.10E+3
Xe 138 7.10E+3

* vValuee from SWEC purchase specification NMP2-P2B1F
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Kr

RERR

e
Xe
Xe
Xe
Xe
Xe
Xe

83m
85
85m
87
88
89
20
131m
133
133m
135
135m
127
138

Xe-127

Ar

41

7, BLE 3-2
PLUME SHINE PARAMETERS'
B _mrad/vyr

uCi/sec
$.01E-7
6.92E~7
5.09E~4
2.72E-3
7.23E-3
1.15E~-2
6.57E-3
7.76E~-6
7.46E~-5
4.79E-5
7.82E-4
1.45E-3
6.25E~-4
4.46E~3
1.96E~-3
$.00E~3

V. mwrem/vr
uCi/sec

4.91E~-4
2.57E-3
7.04E-3
1.13E~2
4.4%E-3
6.42E-5
3.95E-5
7.44E-4
1.37E-3
5.98BE-4
4.26E-3
1.31E-3
4.79E-3

' B, and V, are calculated for critical site boundary location; 1.6km in the

easterly direction.

See Appendix B. Those valuee that

show a dotted line

were negligible because of high energy absorption coefficients.
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Nuclide K(y-Body)*

SARRERRRR

Xe
e
Xe
Xe
Xe
Xe
Ar

B3m
B5m
s
87
88
89
S0
131m
133m
133
135m
138
137
138
41

7.56E-02
1.1783
1.61E1
5.92E3
1.47E4
1.66E4
1.56E4
9.15E1
2.51E2
2.94E2
3.12E3
1.B1E3
1.42E3
8.83E3
8.84E3

TABLE 3-3

IMMERSION DOSE FACTORS

L(B-Skin)? Miy-Rir)®
- 1.93E1
1.46E3 1.23E3
1.34E3 1.72E1
9.73E3 6.17E3
2.37E3 1.52E4
1.01E4 1.73E4
7.29E3 1.63E4
4.76E2 1.56E2
9.94E2 3.2782
3.06E2 3.53E2
7.11E2 3.36E3
1.86E3 1.92E2
1.22E4 1.851E3
4.13E3 9.21E3
2.69E3 $.30E3

'From, Table B-l.Regulatory Guide 1.10% Rev.
‘mrem/yr per uCi/m’.
‘mrad/yr per uCi/m’.

003072LL

11 34

1

NP-Air)’
2.8BE2
1.97E3
1.95E3
1.03E4
2.93E3
1.06E4
7.83E3
1.11E3
1.4BE3
1.05E3
7.3%E2
2.46E3
1.27E4
4.75E3
3.2BE3



TABLE 3-4
DOSE AND DOSE RATE
R, VALUES - INHALATION - INFANT'

rova

NUCLIDE BONE  LIVER = I. BODY  THYROID  KIDNEY  LUNG GI-LLI
H 3* - €.47E2 6.47E2 6.47E2 6.47E2 6.47E2 €.47E2
C 14+ 2.65E4 5.31E3 5.34E3 5.31E3 $.31E3 5.3123 5.31E3
Cr $1 - - 8.9SE1l $.75E1 1.32E1 1.2BE4 3.57E2
Mn 54 - 2.53E4 4.98E3 = 4.98BE3 1.00E6 7.06E3
Fe 55 1.97E4 1.17E4 3.3323 it - B.69E4 1.09E3
Fe 59 1.36E4 2.35E4 9.48E23 - - 1.02E6€ 2.4BE4
Co S5& - 1.22E3 \.B2E3 - - 7.77ES 1.11E4
Co €0 - 8.02E3 1.1BE4 s - 4.51E6 3.19E4
Zn 65 1.93E4 6.26E4 3.11E4 - 3.25E4 6.47ES 5.14E4
Sr B89 3.98ES - 1.14E4 - ae 2.03E6 6.40E4
Sr %0 4.09%E7 — 2.59E6 - - 1.12E7 1.31E5
Zr 95 1.15E% 2.7SE4 2.03E4 s 3.11E4 1.75E6 2.17E4
Nb 95 1.57E4 €.43E3 3.78E3 - 4.72E3 4.79ES 1.27e4
Mo 99 - 1.65E2 3.23E1 - 2.65E2 1.3SES 4.B87E4
i=121 3.79E4 4.44E4 1.96E4 1.48E7 $.18BE4 i 1.06E3
I 133 1.32E4 1.92E4 5.60E3 3.56E6 2.24E4 woeo 2.16E3
Cs 134 3.96ES 7.03ES 7.45E4 - 1.90ES 7.97E4 1.33E3
Cs 137 5.49ES 6.12ES 4.55E4 v 1.72ES 7.13E4 1.33E3
Ba 140 5.60E4 5.60E1 2.90E3 s 1.34E1 1.60E6 3.B4E4
La 140 S.CSE2 2.C0E2 $.15E1 - == 1.68BES B.4BE4
Ce 141 2.77E4 1.€7E4 1.99E3 - 5.25E3 $.17ES 2.16E4
Ce 144 3.19E6 1.21E6 1.76ES - $.3BES 9.B4E6 1.4BES
Nd 147 7.94E3 8.13E3 5.00E2 3.15E3 3.22E% 3.12E4

* mrem/yr per uCi/m’

'Thie and following R, Tables Calculated in accordance with NUREG 0133,
Section 5.3.1, except C 14 values in accordance with Regulatory Guide 1.109
Equation C-8.
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TABLE 3-5
DOSE AND DOSE RATE
R, VALUES - INHALATION - CHILD

v

NUCLIDE  BONE — LIVER  I. BODY  IHYROID  KIDNEY — LUNG GI-LLI
H 3 - 1.12E3 1.128E3 1.12E3 1.12E3 1.12E3 1.12E3
C 14» 3.59E4 6.73E3 6.73E3 6.73E3 6.73E3 6.73E3 6.73E3
Cr 51 »i - 1.54E2 8.S5E1 2.43E1 1.70E4 1.0BE3
Mn 54 - 4.27E4 9.51E3 - 1.00E4 1.58E6 2.29E4
Fe 5% 4.74E4 2.52E4 7.77E3 - - 1.11ES 2.87E3
Fe 5% 2.07%4 3.34E4 1.67E4 - e 1.27E6 7.07E4
Co 58 - 1.77€3 3.16E3 e - 1.11E6 3.44E4
Co &0 o 1.31E4 2.26E4 - - 7.07E6 9.62E4
Zn 65 4.26E4 1.13E85 7.03E4 - 7.14E4 9.9SES 1.63E4
Sr 8% 5.99ES — 1.72E4 - - t.16E6 1.67ES
Sr S0 1.01E8 - 6.44E6 s - .48E7 3.43E5
Zr 9% 1.20E5 4.1EBE4 3.70E4 - 5.96E4 2.23E€ 6.11E4
Nb 95§ 2.35E4 9.18E3 6.55E3 — 8.86R2E3 6.14ES 3.70E4
Mo 99 - 1.72E2 4.26E1 e 3.92E2 1,355 1.27E8
I 13 4.B1lE4 4.B1E4 2.73E4 1.62E7 7.88BE4 - 2.84E3
1 133 1.66E4 2.03E4 7.70E3 3.85E6 3.3BE4 - 5.4BE3
Ce 124 6.51ES 1.01E6 2.25E5 - 3.30E8 1.2185% 3.85E3
Cs 137 9.07ES 8.25ES 1.28BES e 2.B2ES 1.04ES 3.62E3
Ba 140 7.40E4 6.48E1 4.33E3 — 2.11E1 1.74E6 1.02E%
La 140 6.44E2 2.25E2 7.55E1 - - 1.83ES 2.26E5
Ce 141 3.92E4 1.95E4 2.90E3 - 8.55E3 5.44E5 5.66E4
Ce 144 6.77E6 2.12E6 3.61E5 - 1.17E6 1.20E7 3.B9ES
Nd 147 1.08BE4 8.73E3 6.81E2 4.B1E3 3.28BES 8.21E4

* mrem/yr per uCi/m’

003072LL 11 36



TABLE 3-6
DOSE AND DOSE RATE
R, VALUES -~ INHALATION - TEEN

v
NUCLIDE  BONE = LIVER 1. BODY  THYROID  KIDNEY — LUNG GI-LLI
H 3 - 1.27E3 1.27€3 1.27E3 1.27E3 1.27E3 1.27E3
C 14 2.60E4 4.87E3 4.B7E3 4.87E3 4.87E3 4.8B7E3 4.87E3
Cr §1 i o 1.35E2 7.50E1 3.07E1 2.10E4 3.00E3
Mn 54 - 5.31E4 8.40E3 o 1.27E4 1.98E6 €.6BE4
Fe 55 3.34E4 2.38E4 £.54323 - - 1.24E5 6.39E3
Fe 59 1.59E4 3.7CE4 1.43E4 - aae 1.53E6 1.78ES
Co 58 - 2.07E3 2.78BE3 - - 1.34E6 9.52E4
Co 60 - 1.51E4 1.98E4 w— - B8.72E6 2.59ES
Zn 65 3.B6E4 1.34E% 6.24E4 s B.64E4 1.24E6 4.66E4
Sr 89 4.34ES - 1.25E4 o = 2.42E6 3.71E8
Sr 90 1.08EE e €.6BE6 Ao - 1.65E7 7.65ES
ir 9% 1.46E5 4.5BE4 3.15E4 i 6.74E4 2.69E6 1.49ES
Nb 95 1.86E4 1.03E4 $.66E3 - 1.00E4 7.51E% 9.6BE4
Mo 99 - 1.69E2 3.22E1 - 4.11E2 1.54ES 2.69ES
1131 3.54E4 4.91E4 2.64E4 1.46E7 8.40E4 —— 6.49E3
I 133 1.22E4 2.05E4 6.22E3 2.92E6 3.59E4 - 1.03E4
Cs 134 5.02ES 1.13E6 $.49E5 - 3.75ES 1.46ES 9.76E3
Cs 137 6.70ES 8.48BES 3.11E5 - 3.04ES 1.21E% 8.4BE3
Ba 140 5.47E4 6.70E1 3.852E3 - 2.28E1 2.03E6 2.29ES
La 140 4.78E2 2.36E2 €.26E1 e - 2.14ES 4.B7ES
Ce 141 2.8B4E4 1.9CE4 2.17E3 - 8.8BE3 6.14ES 1.26E5
Ce 144 4.89E6 2.02E6 2.62E5 - 1.21E6 1.34E7 8.64ES
Nd 147 7.86E3 8.56E3 5.1382 5.02E3 3.72ES 1.82E5

* mrem/yr per uCi/m’
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TABLE 3-7
DOSE AND DOSE RATE
R, VALUES = INHALATION - ADULT

v

NUCLIDE BONE — LIVER = I. BODY  THYROID  KIDNEYy — LUNG GI-LLI
H 3* s 1.26E3 1.26E3 1.26E3 1.26E3 1.286E3 1.26E3
C 14» 1.82E4 3.41E3 3.41E3 3.41E3 3.41E3 3.41E3 3.41E3
Cr §2 - ne 1.00E2 $.95E1 2.28BE1 1.44E4 3.32E3
Mn 54 - 3.96E4 6.30E3 -~ 9.84E3 1.40E6 7.74E4
Fe 55 2.48E4 1.70E4 3.94E3 - - 7.21E4 6.03E3
Fe 5% 1.1BE4 2.7BE4 1.06E4 - "o 1.02E6 1.BBES
Co S8 = 1.58E3 2.07E3 o oo 9.28ES 1.06ES
Co 60 - 1.15E4 1.48E4 - - 5.97E€ 2.85ES
Zn 65 3.24E4 1.03E8 4.E6E4 -~ 6.50E4 B.64ES 5.34E4
Sr 09 3.04ES - 8.72E3 e o 1.40E6 3.50ES
Sr %90 9.92E7 - 6.10E6 - - 9.60E6 7.22ES
ir 95 1.07ES 3.44E4 2.33E4 - 5.42E4 1.77E6 1.5C08%
Nb 9§ 1.41E4 7.BZE3 4.21E3 e 7.74E3 5.08ES 1.04E5
Mo §9 - 1.21E2 Z.30E1 i 2.91E3 $.1284 2.48ES
I13 2.52E4 3.5BE4 2.05E4 1.19E7 6.13E4 - 6.28BE3
I 133 8.64E3 1.48k4 4.52E3 2.15E6 2.58E4 - 8.88E3
Ce 134 3.73E5 8.48ES 7.28ES - 2.87ES 9.76E4 1.04E4
Cs 137 4.78ES 6.21E5 4.28ES - 2.22E8 7.52E4 B8.40CE3
Ba 140 2.90E4 4.90E1 2.57E3 e 1.67E1 1.27E6 2.1BES
La 140 3,44E2 1.74E2 4.58E1 o - 1.36E5 %“.58ES
Ce 141 1.9%9E4 1.35E4 1.53E3 w 6.26E3 3.62E5 1.20E5
Ce 144 3.43E6 1.43E6 1.B4ES - 8.48E5 7.78E6 8.16ES
Nd 147 $.27E3 6.10E3 3.65E2 3.56E3 2.21E5 1.73E%

* mrem/yr per yCi/ﬂ’
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B3
c. 1
Cr
Mn
Fe
Fe
Co
Co
Zn
Sr
Sr
ir
Nb

4

51
4
55
59
58
60
65
89
$0
85
95
99

I 131

11
Cs
Ce
Ba

aee

003072LL

33

134
137
140
140
141
144
147

TABLE 3-8
DOSE AND DOSE RATE
R, VALUES - GROUND PLANE
ALL AGE GROUPS

>
m-mrem/yi
2 .

uCi/sec

TOTAL BODY

3.65E6
1.40E9
2.73E8
3.80E8
2.15E10
7.46E8
2.16E4
2.45328
1.36E8
3.99E6
1.72E7
2.39E6
6.83E9
1.03E10
2.05E7
1.92E7
1.3727
6.96E7
8.46E6

I1 39

$.50E6
1.64E9
3.20E8
4.45EB
2.53E10
8.S7EB
2.51E4
2.8SEB
1.61E8
4.63E6
2.09E7
2.91E6
7.97E9
1.20E10
2.3587
2.18E7
1.54E7
8.07E7
1.01E7



TABLE 3-9
DOSE AND DOSE RATE
R, VALUES - COW MILK - INFANT
3

uCi/sec
NUCLIDE BONE = LIVER 1. BODY  IHYROID  EIDNEY  LUNG GI=idl
H 3 - 2.38E3 2.3BE3 2.3BE3 2.3BE3 2.3BE3 2.38BE3
c 147 3.23E6 6.B9ES 6.89E5 6.89ES 6.89ES 6.89ES 6.89ES
Cr 51 - - 8.35E4 5.45E4 1.19E4 1.06ES 2.43E6
Mn 54 - 2.51E7 5.68E6 - 5.56E6 - 9.21E6
Fe 55 B.43E7 5.44E7 1.45E7 - - 2.66E7 6.91E6
Fe 59 1.22E8 2.13E8 8.38E7 - - 6.2°9E7 1.02E8
Co 58 - 1.3%E7 3.46E7 - - - 3.46E7
Co €0 - 5.90E7 1.39E8 - — e 1.40E8
Zn 65 3.53E9 1.21E10 $.58E9 - 5.87E9 - 1.02E10
Sr 8% 6.93E9 - 1.99E8 - wetn - 1.42E8
Sr 90 B.19E10 - 2.09E10 - - - 1.02E9
Zr 95 3.85E3 9.3SE2 6.66E2 - 1.01E3 - 4.68ES
Nb 9% 4.21ES 1.64ES 1.17ES - 1.54ES ot 3.03E8
Mo 99 - 1.04E8 2.03E7 - 1.55E8 - 3.43E7
I 113 €.B1EB 8.02E8 3.53E8 2.64E11 $.37EB - 2.86E7
I 133 8.52E€ 1.24E7 3.63E6 2.26E9 1.46E7 -- 2.10E6
Ce 134 2.41E10 4.4%9E10 4.54E9 - 1.16E1C 4.74ES 1.22E8B
Ce 137 3.47E10 4.06E10 2.88R9 - 1.0%E10 4.41E9% 1.27E8
Ba 140 1.21E8 1.21E5 6.22E6 - 2.87E4 7.42E4 2.97E7
La 140 2.03E1 7.99 2.06 -—— - - 9.39E4
Ce 141 2.2BE4 1.39E4 1.64E3 - 4.28E3 - 7.18E6
Ce 144 1.4%E6 6.10E% B.34E4 - 2.46E5 - 8.54E7
Nd 147 $.43E2 4.55E2 2.79E1 - 1.76E2 - 2.89ES5

‘mrem/yr per uCi/m’.
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TABLE 3-10
DOSE AND DOSE RATE
R, VALUES - COW MILK - CHILD

mz
uCi/sec
NUCLIDE BONE LIVER 1. BOLY IHYROQID EIDNEY LUNG Sl-LLl
H 3 - 1.57E3 1.57%3 1.57E3 1.57E3 1.57E3 1.57E3
c 14 1.65E6 J.29E5 3.29E5 3.29ES 3.29E5 3.29ES 3.29E5
Cr 51 - -— 5.27E4 2.93E4 7.99E3 5.34E4 2.80E6
Mn 54 - 1.35E7 3.59E6 - 3.78E6 - 1.13E7
Fe 55 6.97E7 3.0727 1.15E7 - .- 2.09E7 6.85E6
Fe 59 6.52E7 1.06E8 5.26E7 - - 3.06x7 1.10E8
Co 58 - 6.94E6 2.13E7 - - - 4¢.0SE7
Co 60 - 2.89E7 8.52E7 - - - 1.60EB
Zn 65 2.63E9 7.00E9 4.35E9 - 4.41E° - 1.23E9%
Sr B89 3.&420 - 1.04E8 - - - 1.41E8
Sr 90 7.83E10 - 1.91E10 - - - 1.01E9
Zr 95 2.17E3 4.77E2 4.25E2 - 6.B3E2 - 4.98ES
Nb 95 1.86ES 1.03E4 5.65E4 - 1.00ES - 4.42E8
Mo 9% - 4.07E7 1.01E7 - B8.69E7 -- 3.37E7
I 131 3.26E8 3.28BE8 1.B6E8 1.08E11 5.39E8 - 2.92E7
I 133 4.04E6 4.99E6 1.89E6 9.27E8 8.32E6 - 2.01E6
Ce 134 1.50E10 2.4SE10 5.18E9 - 7.61E9 2.73ES 1.32E8
Cs 137 2.17E10 2.08E10 3.07E9 - 6.78BE® 2.44E% 1.30E8
Ba 140 5.87E7 £.14E4 3.43E6 - 1.67E4 3.07E4 2.97E7
La 140 9.70 3.39 1.14 - - - 9.45E4
Ce 141 1.15E4 5.73E3 6.51E2 - 2.51E3 -- 7.1586
Ce 144 1.04E6 3.26ES 5.55E4 - 1.80ES - 8.49E7
Nd 147 2.24E2 1.81E2 1.40E1 - $.94E1 - 2.87ES

‘mrem/yr per uCi/m'.
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TABLE 3-11
DOSE AND DOSE RATE
R, VALUES - COW MILK - TEEN

m=
uCi/sec
NUCLIDE BONE LIVER 1. BODY IHYROID KIDNEY LUNG Gl-LLl
H 3 - 9.94E2 9.S4E2 9.94E2 9.94E2 9.94E2 8.94E2
c 14 €.70ES 1.34E5 1.34ES 1.34E5 1.34E5 1.35ES 1.34E5
Cr 51 - -- 2.58E¢ 1.44E84 S.66E3 3.69E4 4.34E6
Mn 54 -- 9.01E¢€ 1.79E6 - 2.69E6 - 1.85K7
Fe 5% 2.78E7 1.97E7 4.59E6 - - 1.25E7 8.52E6
Fe 59 2.81E7 6.57E7 2.54E7 - - 2.07E7 1.55E8
Co 58 - 4.55E6 1.05E7 - - - 6.27E7
Co 60 - 1.8B6E7 4.19E7 bty - - 2.42E8
Zn 65 1.34E9 4.65E9 2.1789 -- 2.97E%9 - 1.3789
3r By 1.47E% - 4.21E7 - - - 1.7%5E8
Sr 90 4.45EL0 - 1.10E10 - - - 1.25E9
Zr 95 9.34E2 2.95E2 2.03E2 - 4§.33E2 - 6.80ES
Nb 95 1.86ES 1.03ES 5.69E4 - 1.00ES - 4.42E8
Mo 99 - 2.24E7 4.27E6 - 5.12E7 -- 4.01E7
1131 1.34E8 1.88E8 1.01E8 $.49E10 3.24E8 - 3.72E7
I 133 1.66E6 2.82E6 8.59E5 3.93E8 4.94E6 - 2.13E6
cs 134 6.49ES 1.5S3E10 7.08ES - 4.8SES 1.85E% 1.90E8
Cs 137 9.02E9 1.20E10 4.18E9 - 4.0BE9 1.59E9 i.71E8
Ba 140 2.43E7 2.98E4 1.57E6 - 1.01E4 2.00E4 3.75E7
La 140 4.05 1.99 5.30E-1 - - - 1.14ES
Ce 141 4.67E3 3.12E3 3.58E2 - 1.47E3 - 8.91E6
Ce 144 4.22ES 1.74E5 2.27E4 - 1.04ES - 1.06E8
Nd 147 $.12E1 $.91E1 5.94E0 - 5.82E1 -- 3.58E5

‘mrem/yr per uCi/m’.
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TABLE 3-12
DOSE AND DOSE RATE
R VALUES - COW MILK - ADULT

1 o
| uCi /sec
5 NUCLIDE BONE LIVER 1. BODY IHYROID KIDNEY LUNG Gi-LLl
| B3 - 7.63E2 7.63E2 7.63E2 7.63R ! 7.6382  7.63E2
| ¢ 14 3.63E5 7.26E4 7.26E4 7.26E4 7.260° 7.26B4  7.26R4
cr s1 - - 1.48E4 8.85E3 3.26E3 1.96F4  3.7286
Mn 54 - 5.4126 1.03E6 - 1.61E6 - 1.66E7
| Fe S5 1.5727 1.08E7 2.52E6 - - 6.04E6  6.21E6
| Fe 59 1.61E7 3.7987 1.4587 - - 1.0687  1.26E8
| co 58 - 2.70E6 6.05E6 - - - 5.47E7
| Co 60 - 1.10E7 2.4207 - - - 2.06E8
? on €5 8.71B8  2.77E9 1.2589 - 1.8589 - 1.75E9
| sr 89 7.99E8 - 2.2987 - - - 1.28E8
| sr 90 3.15810 ~-- 7.74E9 - - - 9.11E8
| Zr 95 5.34E2 1.71E2 1.16E2 - 2.69E2 -~ 5.43E5
‘ Nb 95 1.09ES €.07E4 3.2784 - 6.00E4 - 3.69E8
‘ Mo 99 - 1.24E7 2.36E6 - 2.81E7 - 2.87E7
| 1 131 7.41E7 1.06E8 €.08E7 3.47E10  1.82E8 - 2.80E7
| 1 133 9.09ES 1.58E6 4.B2ES 2.32E8 2.76E6 - 1.42E6
ce 134 3.74E9 8.89E9 7.27E9 - 2.88E9 9.55E6  1.56E8
ce 137 4.97ES 6.80E9 4.46E9 - 2.31E9 7.68E8  1.32E8
Ba 140 1.35E7 1.69E4 8.83ES - 5.75E3 9.6983  2.77E7
La 140 2.26 1.14 3.018-1  -- - - 8.35E4
Ce 141 2.54E3 1.72E3 1.9582 - 7.99E2 - 6.5886
Ce 144 2.29ES 9.58E4 1.2384 - 5.60E4 - 7.74E7
Nd 147 4.74E1 5.48E1 3.28E0 - 3.20E1 - 2.63E8

‘mrem/yr per uCi/m'.
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| TABLE 3-13
‘ DOSE AND DOSE RATE
R, VALUES - FORT MILK - INFANT

uCi/sec
NUCLIDE  BONE  LIVER 1. BODY  IHYROID  KIDNEY — LUNG QI-LlLl
H 3 - 6.33E3 6.33E3 6.33E3 6.33E3 6.33E3 6.33E3
c 1¢4° 3.23E6 6.89ES 6.89ES 6.89ES 6.89ES 6.85ES 6.89E5
Cr S1 - - 1.00E4 6.56E3 1.43E3 1.28BE4 2.93E5
Mn 54 - 3.01E6 €.82ES - 6.67ES - 1.11E6
; Fe 55 1.10B€ 7.08ES 1.89E5 - - 3.45ES 8.9CE4
| Fe 5% 1.59E6 2.78E6 1.09E6 - - 8.21E5 1.33k6
Co S8 - 1.67E6 4.16E6 - - - 4.16E6
| Co 60 - 7.0BE6 1.67E7 - - - 1.68E7
Zn 65 4.24E8 1.45E9 6.70E8 - 7.04E8 - 1.23E%
Sr 8% 3.4BE10 - 4.24E8 - e - 3.04E8
Sr %0 1.72E11 -—- 4.38E10 - - - 2.15E9
Zr 95 4.66E2 1.13E2 B.04E1 - 1.22E2 - 5.65E4
Nb 95 9.42E4 3.BBE4 2.24E4 - 2.78E4 -- 3.27E7
Mo 9% - 1.2787 2.47E6 - 1.89E7 - 4.17E6
| 1131 8.17E8 9.63E8 4.23E8 3.16E11 1.12E9 - 3.44E7
| I 133 1.02E7 1.49E7 4.36E¢ 2.71E9 1.75E7 - 2.52E6
Cs 134 7.23E10 1.3S5E11 1.36E10 - 3.47E10 1.42E10 3.66E8
Cs 137 1.04E11 1.22E11 8.63E9 - 3.27E10 1.32E10 3.81E8
Ba 140 1.45E7 1.45E4 7.48BES - 3.44E3 B.91E3 3.56E6
La 140 2.430 9.59E~-1 2.47E-1 - - - 1.13E4
Ce 141 2.74E3 1.67E3 1.96E2 - 5.14E2 - 8.62E5
Ce 144 1.79E5% 7.32E4 1.00E4 - 2.96E4 - 1.03e7
Nd 147 5.32E1 5.47E1 3.35E0 - 2.11E1 - 3.46E4

‘mrem/yr per uCi/m’.
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TABLE 3-14
DOSE AND DOSE RATE
R, VALUES -.GORT MILK - CHILD

m°
uCi/eec
NUCLIDE BONE = LIVER = I. BODY  IHYROID  KIDNEY  LUNG = GI-LLl
H 3 - 4.17E3 4.17E3 4.17E3 4.17E3 4.17E3 4.17E3
c 14 1.65E6 3.29ES 3.29E5 3.29E% 3.29ES 3.2925 3.29E%
Cr 51 - - 6.34E2 3.52E3 $.62E2 6.43E3 3.36E5
Mn 54 - 1.62E6 4.31E5 - 4.54E5 - 1.36E6
Fe 55 9.06ES 4.B1ES 1.49E5 -- - 2.72ES 8.91E4
Fe 5% E.52ES 1.38E6 6.86ES - - 3.99E5 1.43E6
Co S8 - 8.35ES 2.56E6 - - - 4.87E6
Coc 60 - 3.47E6 1.02E7 - - - 1.92E7
Zn 65 3.15E8 8.40E8 $.23E8 - $S.29E8 - 1.48E8
Sr B9 7.77E9 - 2.22E8 - - - 3.C1E8
Sr %0 1.58E11 - 4.01E10 - - - 2.13E9
Zr 95 2.62E2 §.76E1 5.13E1 — 8.25E1 - 6.01E4
Nb 8% S.05E4 1.96E4 1.4CE4 - 1.85E4 - 3.63£7
Mo 9% - 4.95E6 1.22E6 - 1.06E7 - 4.09E8
I 131 3.91E8 3.94E8B 2.24E8 1.30E11 6.46E8B - 3.S50E7
I 133 4.B4EE 5.99E6 2.27E6 1.11E9 9.98E6 - 2.41E6
Cs 134 4.4%E1C 7.37£10 1.S5E10 - 2.2BE10 B8.19ES 3.97E8
Cs 137 6.52E10 6.24E10 9.21E9 - 2.03E10 7.32E9 3.91E8
Ba 140 7.05E6 6.1BE3 4.12ES - 2.01E3 3.68E3 3.57E6
La 140 1.16 4.07E-1 1.37E~1 - - - 1.13E4
Ce 141 1.38E2 6.B88E2 1.02E2 - 3.02E2 - B8.S9ES
Ce 144 1.25E5 3.91E4 6.66E3 - 2.16E4 - 1.02E7
NG 147 2.6BE1 2.17E1 1.6BEO - 1.19E1 - 3.44F4

‘mrem/yr per uCi/m’.

003072LL

11 45



TABLE 3-15
DOSE AND DOSE RATE
R, VALUES - GOAT MILK - TEEN

m'-mrem/yx
uCi/eec
RUCLIDE BONE LIVER 1. BODY IHYROID KIDNEY LUNG Gl-LLI
H 3" . 2.64E3 2.64E3 2.64E3 2.64E3 2.64E3 2.64E3
c 14 6.70ES 1.34E5 1.34ES 1.34E5% 1.34E% 1.35ES 1.34E8
Cr 51 - - 3.11E2 1.73E3 6.82E2 4.44E3 5.23ES
Mn 54 - 1.08E6 2.1SES - 3.23E8 -- 2.2286
Fe 55 3.61ES 2.56ES 5.97E4 -- - 1.62E5 1.11E8
Fe 59 3.67B5 B.57ES 3.31E5 - - 2.70ES 2.03E6
Co 58 - 5.46ES 1.26E6 - - .- 7.53E6
Co 60 -~ 2.23E6 5.03E6 - - - 2.91E7
Zn 65 1.61E8 5.58EB 2.60E8 - 3.57E8 .- 2.36E8
sr 89 3.14E9 - £.99E7 - - - 3.74E8
Sr 90 9.36E10 - 2.31E10 - - .- 2.63E9
2r 95 1.13E2 3.56E1 2.45E1 -- §.23E1 -- B.22E¢
Nb §5 2.23E4 1.24E4 6.82E3 -- 1.20E4 - 5.30E7
Mo 99 - 2.72E6 5.19ES - 6.23E6 - 4.87E6
113 1.61E8 2.26E8 1.21E8 6.S9E10 3.8%E8 -- 4.47E7
1 133 1.99E6 3.38E6 1.03E6 4.72E8 5.93E6 - 2.56E6
Cs 134 1.95E10 4.5BE10 2.13810 -- 1.46E10 5.56E9 5.70E8
Cs 137 2.71E10 3.60E10 1.25E10 - 1.23E10 4.76E9 S.12E8
Ba 140 2.92E6 3.58E3 1.8BES - 1.21E3 2.41E3 4.50E6
La 140 4.8B6E-1 2.39E-1 6.36E-2 - -- - 1.37B4
Ce 141 $.60E2 3.74E2 4.30E1 - 1.76E2 - 1.0786
Ce 144 5.06E4 2.09E4 2.72E3 - 1.25E4 - - 1.2727
Nd 147 1.09E1 1.19E1 7.13E~1 - 6.39E0 - 4.2984

‘mrem/yr per uCi/m’.
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TABLE 3-16
DOSE AND DOSE RATE
R, VALUES K GOAT MILK ~ ADULT

uCi/sec
NUCLIDE BONE = LIVER = I. BODY  THYROID  KIDNEY  LUNG = GI-LLI
H 3 - 2.03E3 2.03E3 2.03F3 2.03E3 2.03E3 2.03E3
c 14 3.63E5 7.26E4 7.26E4 7.26E4 7.26E4 7.26E4 7.26E4
Cr S1 - - 1.78E3 1.06E3 3.92E2 2.36E3 4.48ES
Mn 54 - 6.50ES 1.24ES - 1.93ES - 1.99E6
Fe 5& 2.04ES 1.41ES 3.28E4 - - 7.B5E4 B.07E4
Fe 59 2.10ES 4.95ES 1.90E5 - - 1.38BES 1.65E6
Co S8 - 3.25E5 7.27ES - - - 6.58E6
Co 60 - 1.32E6 2.91E6 - - - 2.4BE7
Zn 65 1.05E8 3.33E8 1.51E8 - 2.23E8 - 2.1C0E8
Sr 85 1.70E9 - 4.89E7 - - - 2.73E8
Sr 90 6.62E10 - 1.63E10 - - - 1.91E9
ir 9% 6.45E1 2.07E1 1.40E1 - 3.25E1 - 6.56E4
Nb 85 1.31E4 7.29E3 3.92E3 - 7.21E3 - 4.42E7
Mo 9% -- 1.51E6 2.8B7ES - 3.41E6 - 3.49E6
I 131 8.8SE7 1.27E8 7.29E7 4.17E10 2.18BEB - 3.36E7
I 133 1.09Eé 1.90E6 5.79ES 2.79E8 3.31E6 - 1.71E6
Ce 134 1.12E10 2.67E10 2.18E10 - B.63ES 2.B6ES 4.67E8
Cs 137 1.4%9E10 2.04E10 1.34E10 - 6.93E9 2.30E9 3.95E8
Ba 140 1.62E6 2.03E3 1.06ES - 6.91E2 1.16E3 3.33E6
La 140 2.71E-1 1.36E~1 3.61E-2 - - - 1.00E4
Ce 141 3.06E2 2.07E2 2.34E1 - 9.60E1 - 7.90ES
Ce 44 2.75E4 1.15E4 1.48E3 - 6.8B2E3 - 9.20E6
Nd 147 S.69E0 6.57E0 3.93e-1 - 3.84EQ - 3.15E4

‘mrem/yr per uCi/m’.
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{ uCi/sec
! NUCLIDE  BONE LIVER I. BODY  IHYROID KIDNEY  LUNG  GI-Ll
1 H 3 - 2.34E2 2.34E2 2.34E2 2.34E2 2.34E2  2.34E2
| c 14 5.29ES 1.06ES 1.06E5 1.06ES 1.06ES 1.06ES  1.06ES
| cr 81 -- - 4.55E3 2.52E3 6.90E2 4.61E3  2.41E5
| Mn 54 - 5.15E6 1.3786 - 1.44E6 - 4.3286
& Fe S5 2.85E8 1.53z8 4.74E7 - - 8.66E7 2.84E7
Fe 59 2.04E8 3.30E8 1.65E8 - - 9.58E7  3.44E8
| Co 58 - 9.41E6 2.88E7 - - -- 5.49E7
| co 60 - 4.64E7 1.37E8 - - - 2.57E8
| In 65 2.38E8 6.35E8 3.95E8 - 4.00E8 -- 1.1288
| sr 89 2.65E8 - 7.5786 - - - 1.0387
| sr 90 7.0189 - 1.7889 == -- -- 9.44E7
| Ir 9% 1.51E6 3.3285 2.9SES - 4.7%ES -- 3.46E8
| Nb 95 4.10E6 1.5986 1.14E6 -- 1.50E6 -- 2.95E9
| Mo 9% - 5.42E4 1.3484 - 1.16ES - 4.48E4
113 4.15E6 4.18E6 2.3786 1.38E9 6.B6E6 - 3.72ES
| 1 133 9.38E-2  1.16E-1 4.398-2  2.1SE1 1.938-1 == 4.67E=2
| cs 134 6.09E8 1.00ES 2.11E8 -- 3.10E8 1.11E6  5.39E6
| cs 137 8.99E8 8.60E8 1.2788 - 2.80E8 1.01E8  5.39E6
| Ba 140 2.20E7 1.93E4 1.2886 - 6.27E3 1.1584  1.11E7
} La 140 2.80E-2  §.78E-3 3.30B-3 -- - -— 2.7382
| ce 141 1.17E4 5.82E3 8.64E2 - 2.55E3 - 7.26E6
| Ce 144 1.48E6 4.65ES 7.91E4 - 2.57ES - 1.2128
Nd 147 5.93E3 4.80E3 3.7282 - 2.64E3 - 7.61E6

‘mrem/yr per uCi/m’.
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TABLE 3-18
DOSE AND DOSE RATE
R, VALUES - COW MEAT - TEEN

-

o
uCi/sec
NUCLIDE BONE  LIVER = 1. BODY  IHYROID  KIDNEY  LUNG  GI-LLI
H 3" - 1.94E2 1.94E2 1.94E2 1.94E2 1.94E2 1.94E2
c 147 2.81E5 5.62E4 5.62E4 5.62E4 $.62E4 5.62E4 5.62E4
Cr 51 - - 2.93E3 1.862E3 6.39E2 4.16E3 4.90ES
Mn 54 -- 4.50E6 B.93ES - 1.34E6 - 9.24E6
Fe 55 1.50E8 1.07E8 2.4%E7 -- - 6.77E7 4.62E7
Fe 59 1.15E8 2.69E8 1.04ES8 - - 8.47E7 6.36E8
Co S8 - 8.05E6 1.86E7 - - - 1.11E8
Co 60 - 3.90E7 8.B0E? - - - 5.09E8
Zn 65 1.59E8 5.52E8 2.57E8 - 3.53E8 - <.34E8
Sr 8% 1.40E8 - 4.01E6 - - - 1.67E7
Sr %0 5.42E% - 1.34E9 - - - 1.52E8
Zr 9% 8.50ES 2.6BES 1.B4ES - 3.94ES - 6.19K8
Nb 85 2.37E6 1.32E6 7.24ES - 1.28E¢ - $.63E9
Mo 99 - 3.90E4 7.43E3 - B.92E4 - €.98E4
I 131 2.24E6 3.13E8 1.6BE6 9.'SE8B 5.40E6 - 6.20ES
1 133 5.05E-2 8.57E-2 2.61E~-2 1.<0E1 1.50E-1 - 6.48E-2
Cs 134 3.46E8 8.13E8 3.7788 - 2.5BEB 9.87E7 1.01E7
Cs 137 4.BBESB 6.49E8 2.26ER - 2.21E8 8.58E7 9.24E6
sa 140 1.1987 1.46F4 7.68E5 - 4.95E3 9.81E3 1.84E7
La 140 1.53E-2 7.51E~3 2.00E-3 - - - 4.31E2
Ce 141 6.19E3 4.14E3 4.75E2 - 1.95E3 - 1.18E7
Ce 144 7.87ES 3.26ES 4.23E4 - 1.94E5 - 1.98E8
Nd 147 3.16E3 3.44E2 2.06E2 - 2.02E3 - 1.24E7

‘mrem/yr per uCi/m'.
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NUCLIDE BONE

H 3 -

c 14" 3.33E5
Cr 81 -

Mn 54 -

Fe 55 1.85E8
Fe 59 1.44E8
Cec 58 -

Co 60 -

in 65 2.26E8
Sr o3 1.66E8
Sr 90 8.38BE%
Zr 95 1.06E6
Nb 95 3.04E6
Mo 99 -

I 131 2.6%E6
I 133 6.04E-2
Ce 134 4.35E8
Cs 137 5.88BES8
Ba 140 1.44E7
La 140 1.86E-2
Ce 141 7.38E3
Ce 144 9.33ES
Nd 147 3.59E3

‘mrem/yr per uCi/m’.

003072LL

LIVER

3.25E2
6.66E4
5.90E6
1.28BE8
3.39E8
1.04E7
5.03E7
7.19E8

3.40ES
1.69E6
4.71E4
3.85E6
1.05E-1
1.03E9
8.04EB
1.81E4
$.77E~-3
4.99E3
3.90ES
4.15E3

TABLE 3-19

DOSE AND DOSE RATE
R, VALUES ~ COW MEAT - ADULT

uCi/sec

1. BODY  IHXYROID

3.25E2
6.66E4
3.65E3
1.13E6
2.98E7
1.30E8
2.34E7
1.11E8
3.25E8
4.76E6
2.06E9
2.30ES
9.0BES
8.97E3
2.21E6
3.20E-2
B.45E8
5.26E8
9.44ES
2.4BE-2
5.66E2
5.01E4
2.48E2

3.25E2
6.66E4
2.1BE3

1.26E9
1.54E1

11 S0

EIDNEY

3.25E2
6.66E4
8.03E2
1.76E6

4.B1lEB

£.34E5
1.67E6
1.07ES
6.61E6
1.83E-1
3.35€E8
2.73E8
6.15E3
2.32E3
2.31ES
2.42E3

LUNG

3.28E2
6.6EE4
4.B4E2

7.14E7
9.46E7

Gi-LLI
3.25E2
6.66E4
9.17ES
1.B1E7
7.34E7
1.13E9
2.12E8
9.45E8
4.53E8
2.66E7
2.42E8
1.0BES
1.03E10
1.09ES
1.02E6
$.44E-2
1.81E7
1.56E7
2.97E7
6€.8BE2
1.91E7
3.16E8
1.99E7



TABLE 3-20
DOSE AND DOSE RATE
R, VALUES - VEGETATION - CHILD

o'-mrem/yx
uCi/sec
NUCLIDE BONE = LIVER = I. BODY  THYROID  KIDNEY = LUNG = GI-LLI
H 3 - 4.01E3 4.01E3 4.01E3 4.01E3 4.01E3  4.01E3
c 14" 3.50E6 7.01ES 7.01ES 7.01ES 7.01ES 7.01ES  7.01ES
cr s1 - - 1.17E5 6.49E4 1.77E4 1.18E5  6.20E6
Mn 54 - 6.65E8 1.77E8 - 1.86E8 - 5,58R8
Fe 55 7.63E8 4.05E8 1.25E8 - - 2.29'.  7.50B7
Fe 59 3.97E8 6.42E8 3.20E8 - - 1.B6E8  6.69K8
co 58 - 6.45E7 1.97E8 -- - - 3.76E8
co 60 -- 3.78E8 1.1289 - - - 2.10E9
Zn 65 8.12E8 2.16E9 1.35E9 - 1.36E9 - 3.3088
sr g¢ 3.59E10 -~ 1.03E9 - -- - 1.39E9
sr 90 1.24E12 == 3.15E11 - - - 1.67E10
2r 95 3.86E6 8.50ES " S6ES - 1.22E6 -- §.86E8
Nb 95 1.02E6 3.99ES 2.85ES -- 3.75ES - 7.3728
Mo 99 -- ".70E6 1.91E6 - 1.65E7 - 6.37E6
1 131 7.16E7 ?.20E7 4.09E7 2.38£10  1.18ES - 6.41E6
I 133 1.69E6 2.09E6 7.92ES 3.89E8 3.49E6 - 8.44ES
Ce 134 1.60E10  2.83E10 5.55E9 - 8.15E9 2.93E9  1.42E8
ce 137 2.39E10  2.29E10 3.3889 - 7.46E9 2.6BES  1.43E8
Ba 140 2.77E8 2.43E5 1.62E7 - 7.90E4 1.45E5  1.40E8
La 140 3.25E3 1.13E3 3.8382 - - -- 3.16E7
Ce 141 6.56ES 3.27E5 4.85E4 - 1.43ES - 4.08E8
Ce 144 1.27E8 3.98E7 6.78E6 - 2.21E7 - 1.04E10
Nd 147 7.23E4 5.86B4 4.54E3 - 3.22E4 - 9.28E7

‘mrem/yr per uCi/m’.
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NUCLIDE BONE

H 3 -

c 147 1.45E6
Cr §51 -

Mn 54 -

Fe 55 3.10E8
Fe 5% 1.79E8
Co S8 -

Co 60 -

Zn 65 4.24E8
Sr 89 1.51E10
Sr %0 7.51E11
Zr 9% 1.72E6
Nb 9% 4.8B0ES
Mo 9% -

I 131 3.85E7
I 133 9.29ES
Cs 134 7.10ES
Cs 137 1.01E10
Ba 140 1.38BE8
La 140 1.81E3
Ce 141 2.83E5
Ce 144 5.27E7
Nd 147 3.66E4

‘mrem/yr per uCi/m’

003072LL

5.44E5
2.66E5
5.64E6
5.39E7
1.5BE6
1.67E10
1.35E10
1.69ES
8.88BE2
1.89ES
2.18BE7
3.98E4

TABLE 3-21

DOSE AND DOSE RATE
R, VALUES - VEGETATION - TEEN

-

uCi/sec

I. BODY  THYROID

2.59E3
2.91ES
6.16E4
9.01E7
$.1387
1.61E8
1.01E8
S.60E8
6.BEES
4.33E8
1.85E11
3.74E5
1.46E5
1.08BE6
2.8%E7
4.8BOES
7.75E9
4.59E9
8.91E6
2.36E2
2.17E4
2.83E6
2.3863

2.59E3
2.91ES
3.42E4

1.57E10
2.20E8

11 852

EIDNEY

2.59E3
2.91E5
1.35E4
1.36E8

9.41E8

7.99ES
2.58BES
1.29E7
9.28E7
2.76E6
5.31ES
4.59E9
S.74E4
8.89E4
1.30E7
2.34E4

LUNG

2.59E3
2.91E5
8.79E4
1.40E8
1.32E8

2.03E9
1.78E9
1.14E5

Gi-Lil
2.59E3
2.91ES
1.03E7
9.32E8
9.53E7
9.89E8
€.02E8
3.24E9
6.23E8
1.80E%
2.11E10
1.26E9
1.14E9
1.01E7
1.0787
1.19E6
2.08E8
1.92E8
2.13E8
$.310E7
5.40E8
1.33E10
1.44E8



TABLE 3-22
DOSE AND DOSE RATE
R, VALUES -‘y!GlTATION = ADULT

uCi/sec

NUCLIDE BONE LIVER 1. BODY JHYROID KIDNEY LUNG Gi-LLi
H 3 - 2.26E3 2.26E3 2.26E3 2.26E3 2.26E3 2.26E3

c 14 B.97ES 1.79ES 1.79E8% 1.79ES5 1.7SES 1.79ES 1.79E5

Cr 51 - e 4.64E4 2.77E4 1.02E4 €.15E4 1.1727

Mn 54 - 3.13E8 5.97E7 - 9.31E7 - 9.58E8

Fe 5% 2.00E8 1.38E8 3.22E7 - - 7.69E7 7.91E7

Fe 59 1.26E8 2..5SE8 1.13E8 - - 8.27E7 1.02E9

Co S8 - 3.08E7 6.90E7 - o -— 6.24E8

Co 60 - 1.6,28 3.69E8 - - e 3.14E9

Zn 65 3.17E8 1.01E9 4.56E8 - 6.75E8 - 6.36E8

Sr 89 9.96ES - 2.B6E8B - - - 1.60E9

sSr 90 6.05E11 - 1.48E11 - - - 1.75E10
ir 95 1.1BEé 3.77ES 2.55ES - $.92ES - 1.20E9

Nb 95 3.55ES 1.98E5 1.06E5 - 1.9SES - 1.20E9

Mo 99 - 6.14E¢€ 1.17E6 - 1.39E7 - 1.42E7

I 131 4.04E7 5.78E7 3.31E7 1.90E10 9.91E7 - 1.53E7

I 133 1.00E6 1.74E6 5.30ES 2.56E8 3.03E6 - 1.56E6

Cs 134 4.67E% 1.11E10 9.08ES - 3.5%9E% 1.19E9 1.94E8

Cs 137 6.36E9 8.70ES 5.70E9 -~ 2.95E9 9.BlEB 1.68E8

Ba 140 1.29E8 1.61E5 8.42E6 - 5.45E4 9.25E4 2.65E8

La 140 1.9BE3 9.97E2 2.63E2 - —— -— 7.32E7

Ce 141 1.97ES 1.33E5 1.51%4 - 6.19E4 - 5.09E8

Ce 144 3.29E7 1.38E7 1.77e6 - 8.16E6 - 1.11E10
Nd 147 3.3€6E4 3.88E4 2.3283 - 2.27E4 - 1.86E8

‘mrem/yr per uCi/m’
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VENT

Site .
Boundary”

Inhalaticon
and Ground
Plane

Cow Milk
Goat Milk’
Meat Animal

Vegetation

STACK

Site §
Boundary”

Inhalation
and Ground
Plane

Jow Milk
Goat Milk'
Meat Animal

Vegetation

NOTE:

TABLE 3-23
DISPERSION PARAMETERS AT CONTROLLING LOCATIONS'

X/Q.W and W, VALUES

RIRECTION  DISTANCE (m)  X/Q (sec/m’) = D/Q (m?)
E 1,600 2.00 E-6 2.10E-9
E (104°) 1,800 1.42E-7 2.%0E-9
ESE (130°) 4,300 4.11E-8 4.73E-10
SE (140°) 4,800 3.56E-0B £§.32E-10
E (114°) 2,600 1.17E-7 1.B6E-S
E (96°) 2,900 1.04E~-7 1.50-9
E 1,600 4.50E-8B €.00E~-9
E (109°) 1,700 B.4BE-S 1.34E~-%
ESE (135°) 4,200 1.05E~8 3.64E-10
SE (140°) 4,800 2.90E-08 5.71E-10
E (114°) 2,500 1.13E-8 1.15E-9%
E (96°) 2,800 1.38BE-8 $.42E-10

X/Q and D/Q values from NMP-2 ER-OLS.

1
° X/Q and D/Q from NMP-2 FES, NUREG-1085, May 1985, Table D-2.
' X/Q and D/Q from C.T. Main Data Report dated November 1985.
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Inhalation and Ground Plane are annual average values.
grazing season only.

Others are



Pathway
Fish

Fish

Shoreline

Shoreline

Inhalation

003072LL

TABLE 3-24

PARAMETERS FOR THE EVALUATION OF DOSES TO REAL MEMBERS
OF THE PUBLIC FROM GASEOUS AND LIQUID EFFLUENTS

Parameter Value
U (kg/yr) - adult 21
Dy (mrem/pCi) Each Radionuclide
U (hr/yr)
- adult 67
- teen 67
Doy Each Radionuclide

(mrem/hr per pCi/m’)

DFA,, Each Radionuclide

11 S5

Reference

Reg. Guide 1.108
Table E-S

Reg. Guide 1.109
Table E-11

Reg. Guide 1.109
Assumed to be Same aa Adult

Reg. Guide 1.109
Table E-6

Reg. Guide 1.109
Table E-7



NINE MILE POINT NUCLEAR STATION
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLING LOCATIONS
TABLE 5.1

Type of » Map
Sample _Location Collection Site (Env. Program No.j _ _ Location
Radioicdine and 1 Nine Mile Point Road 18m @88°E
Particulates (air) North (R-1)
Radioiodine and 2 Co. Rt. 29 & Lake Road (R-2) 1.1 mi @ 104° ESE
Particulates (air)
Radioiodine and 3 Co. Rt. 29 (R-3} 1.5mi @ 132° SE
Particulates (air)
Radigioding and 4 Village of Lycoming, NY (R-4) 1.8mi @ 143° SE
Particulates (air)
Radioicdine and 5 Montario Point Road (R-5) 164 mi @ 42° NE
Particulates (air)
Direct Radiation {(TLD) 6 North Shoreline Area (75) 01mi@5°N
Direct Radiation {TLD) 7 North Shoreline Area (76) 0.1 mi @ 25° NNE
Direct Radiation (TLD) 8 North Shoreline Area (77) 0.2 mi @ 45° NE
Direct Radiation (TLD) 9 North Shoreline Area (23) 0.8 mi @ 70° ENE
Direct Radiation (TLD} 10 JAF East Boundary (78) 1.0mi@ S0°E
Direct Radiation (TLD) 1 Rt. 29 (79) 1.1 mi @ 115° ESE -
Direct Radiation (TLD) 12 Rt. 29 (80) 1.4mi @ 1.3°SE
Direct Radiation (TLD) 13 Miner Road (81) 1.6 mi @ 159° SSE
Direct Radiation (TLD) 14 Miner Road (82) 16mi @ 181° 8§
Direct Radiation (TLD) 15 Lakeview Road (63) 1.2 mi @ 200° SSwW
Direct Radiation (TLD) 16 Lakeview Road (84) 1.1 mi @ 225° sSW
Direct Radiation (TLD) 17 Site Metecrological Tower (7) 0.7 mi @ 250° WSW
Direct Radiation (TLD) 18 Energy Information Center (18) 04mi @ 265°W

«Map = See Figures 5.1-1 and 5.1-2
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NINE MILE POINT NUCLEAR STATION

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLING LOCATIONS

TABLE 5.1
(Continued)

Type of + Map

Sample Location Coliection Site (Env. Program No.) __ Location
Direct Radiation (TLD) 19 North Shoreline (85}

Direct Radiation (TLD) 20 North Shoreiine (86)

Direct Radiation (TLD) 21 North Shoreline (87)

Direct Radiation (TLD) 22 Hickory Grove (88)

Direct Radiation (TLD) 23 Leavitt Road (88)

Direct Radiation (TLD) 24 Rr. 104 (90)

Direct Radiation (TLD) 25 Rt. 51A (91)

Direct Radiation (TLD) 26 Maiden Lane Road (92)
Direct Radiation (TLD) 27 Co. Rt. 63 (93)

Direct Radiation (TLD) 28 Co. Rt. 1 (94)

Direct Radiation (TLD) 29 Lake Shoreline (95)

Direct Radiation (TLD) 30 Phoenix, NY Control (48)
Direct Radiation (TLD) 31 S. W. Oswego, Control (14)
Direct Raagiation (TLD) 32 Scriba, NY {96)

Direct Radiation (TLD) 33 Alcan Aluminum, Rt. 1A (58)
Direct Radiation (TLD) 34 Lycoming, NY (87)

Direct Radiation (TLD) 35 New Haven, NY (56)

Direct Radiation (TLD) 36 W. Boundary, Bible Camp (15}
Direct Radiation (TLD) 37 Lake Road (98)

Surface Water 38 0SS inlet Canal (NA)
Surface Water 39 JAFNPP Inlet Canal (NA)

(NA) = Not applicable
«Map = See Figures 5.1-1 and 5.1-2
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0.2 mi @ 294° WNW
0.1 mi @ 315° NW
0.1 mi @ 341° NNW
45mi @ 97°E

41 mi @ 111° ESE
4.2 mi @ 135° SE
48mi @ 156° SSE
44mi@143°S

4.4 mi @ 205° SSW
4.7 mi @ 223° SW
4.1 mi @ 237° wsw
198mi @ 163° S
126 mi @ 226° SW
3.6mi @ 189° SSW
3.1 mi @ 220° SW
1.8mi © 143° SE
53 mi @ 123° ESE
0.9 mi @ 237° wsSw
1.2mi @ 101°E

7.6 mi @ 235° SW
0.5 mi @ 70° ENE



NINE MILE POINT NUCLEAR STATION

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLING LOCATIONS
TABLE 5.1
(Continued)
Type of +* Masp
Semple Locetion _ Collection Site (Env. Program No.j  Locetion
Shoreline Sediment 40 Sunset Bay Shoreline (NA) TEmi @ 80°E
Fish 41 NMP Site Discharge Area (NA) 0.3mi @ 315° N\W
(and/or)
Fish 42 NMP Site Discharge Area (NA) 0.6 mi @ 55° NE
Fish 43 Oswego Harbor Area (NA) 6.2 mi @ 235° SW
Milk 44 Milk Location #50 B2mi@93°E
.
Milk 45 Milk Location #7 55 mi@ 107° ESE
Miik 47 Milk Location #65 17.0mi @ 220° SW
Milk 64 Milk Location #55 SOmi @ 985°E
Milk 65 Milk Location #60 95mi@980°E
Milk 66 Milk Location #4 7.8mi @ 113° ESE
Food Product 48 Produce Location #64+ 1.9mi @ 141° SE
(Bergenstock) (NA)
Food Product 49 Produce Location #1+# 1.7mi @ 98° €
(Culeton) (NA)
Food Product 50 Produce Location #2#+ 19mi® 101°E
(Vitullo) (NA)
Food Product 51 Produce Location #5++ 1.5mi @ 114° ESE
(C.S. Parkhurst) (NA)
Food Product 52 Produce Location #3+# 16mi @ B4° E
(C. Narewski} (NA)
Food Product 83 Produce Location #4ew 2.1mi @ 110° ESE
(P. Parkhurst) (NA)
Food Product (CR) 54 Produce Location #7 we 15.0 mi @ 223° SW
(Mc Millen) (NA)
. = The Jones milk location has been deleted due to the herd being sold. (Map location #46.)

¢« Map = See Figures 5.1-1 and 5.1-2
++ Food Product Samples need not necessarily be collected from ali listed locations. Collected
samples will be of the highest caiculated site average D/Q.

(NA) = Not applicable

CR = Control Result (location)
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NINE MILE POINT NUCLEAR STATION
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLING LOCATIONS
TABLE 5.1
{Continued)

Type of = Map

Sample _Location Collection Site (Env. Program No.)  Location

Food Product (CR) 55 Produce Location #8*°* 126mi @ 225° SW
(Denman) (NA)

Food Product 56 Produce Location #9°** 16mi@171° S
{O'Connor) (NA)

Food Product 57 Produce Location #10°** 2.2mi @ 123° ESE
(C. Lawton) (NA)

Food Product 58 Produce Location #11°** 20mi @ 112° ESE
(C. R. Parkhurst) (NA)

Food Product 598 Produce Location #12°** 1.9mi @ 115° ESE
(Barton) (NA)

Food Product (CR) 60 Produce Location #13** 156 mi @ 225° SW
(Flack) (NA)

Food Product 61 Produce Location #14°** 19mi@85°E
{(Koeneke) (NA)

Food Product 62 Produce Location #15** 1.7mi @ 136° SE
(Whaley) (NA)

Food Product 63 Produce Location #16** 1.2mi @ 207° SSW
(Murray) (NA)

+ Map = See Figures 5.1-1 and 5.1-2

++ Food Product Samples need not necessarily be collected from all listed locations. Collected
samples will be of the highest calculated site average D/Q.

{NA) = Not applicable

CR = Control Result (location)
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APPENDIX A
LIQUID DOSE FACTOR DERIVATION
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Appendix A

Liquid Effluent Dose Factcr Derivation, A,

A, (mrem/hr per uCi/ml) which embodies the dose conversion factors, pathway
transfer factoers (e.g., bicaccumulation factors), pathway usage factors, and
dilution factors for the points of pathway origin takes into account the dose
from ingestion of fish and drinking water and the sediment. The total body
and organ dose convereion factores for each radionuclide will be used from
Table E~11 of Regulatory Guide 1.109. To expedite time, the dose is
calculated for a maximum individual instead of each age group. The maximum
individual dose factor ie a composite of the highest dose factor A, of each
nuclide i age group a, and organ t, hence A,. It should be noted that the
fish ingestion pathway is the most significant pathway for dose from liguid
effluents. The water consumption pathway le included for consistency with
NUREG 0133.

The egquation for calculating dose contributions given in section 1.3 requires
the use of the composite dose factor A, for each nuclide, i. The dose factor
egquation for a fresh water site is:

A, = Ko m_gg”"t" ) *+ v,(an,(oq‘t" J(DFL), +...
b,

-A. -

o+ §9.3 uW e M (1.0 7A% (ors),)

(D,) (&)
Where:

A, - Is the dose factor for nuclide i, age group a, total body
or organ t, for all appropriate pathways, (mrem/hr per
uCi/ml)

Ko = Is the unit conversion factor, 1.14ES5=1E6pCi/uCi x 1E3
ml/kg ~:~ B760 hr/yr

U, - Water consumption (l/yr); from Table E-5 of Reg. Guide
1.109

U, = Fish consumption (Kg/yr); from Table E-5 of Reg. Guide
1.109

U, ® Sediment Shoreline Usage (hr/yr); from Table E-5 of Reg.
Guide 1.109

(BF), B Bicaccumulation factor for nuclide, i, in fish, (pCi/kg
per pCi/l), from Table A-]l of Reg. Guide 1.109

(DFL) . o Dose conversion factor for age, nuclide, i, group a,

total body or organ t, (mrem/pCi); from Table E-11 of
Reg. Guide 1.10%

(DFS), = Dose conversion factor for nuclide i and total body, from
standing on contaminated ground (mem/hr per pCi/m’); from
Table E-6& of Reg. Guide 1.109

D, = Dilution factor from the near field area within
one-guarter mile of the release point to the potable
water intake for the adult water consumption. This is
the Metropelitan Water Board, Onondaga County intake
structure located west of the City of Oswego. (Unitless)

D, = Dilution factor from the near field area within one
quarter mile cf the release point to the shoreline
deposit (taken at the same point where we take
environmental samples 1.5 milee#; unitless)
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Appendix A (Cont'd)

69.3 - conversion factor .69%93 x 100, 100 = K, (L/kg~hr)*40*24 hr/day/.693
in L/m*~d, and K. = transfer coefficient from water to
sediment in L/kg per hour.

= Average traneit time reguired for each nuclide to reach the
poirnt of exposure for internal dose, it is the total time
elapsed from release of the nuclides to either ingestion for
water (w) and fish (f) or shoreline deposit (s), (hr)

B Sgis

t, B Length of time the sediment is exposed to the contaminated
water, nominally 15 yrs (approximate midpoint of facility
operating life), (hre).

i = decay constant for nuclide i (hr')

W = Shore width factor {(unitlese) from Table A-2 o©of Reg. Guide
1.109

Exanmple Calculation

For I-131 Thyroid Dose Factor for an Adult from a Radwaste liguid effluents

release:
(DFS), = 2.80E-S mrem/hr per pCi/m’
(DFL) = 1.95E-3 mrem/pCi = 30 hrs. (w = water)
BF, = 15 pCi/Kg per pCi/L ty = 24 bhre. (f = fish)
U, R | Kg/yr t, = 1.314ES hr (5.48BE3 days)
B, = 40 unitless U, = 730 L/yr
D, = 12 unitless Ko = 1.14E5 (pCi/uCi)(ml/kg)
v, = 12 hr/yr {hr/yr)
w = 0.3 A = 3.61E-3hr’
t, = §.% hrs (s=Shoreline Sediment)

These values will yield an A, Factor of 6.65E4 mrem-ml per uCi-hr as listed in
Table 2-2. It should be noted that only a limited number of nuclidee are listed
on Tables 2-2 to 2-5. These are the most common nuclides encountered in
effluents. If a nuclide is detected for which a factor is not listed, then it
will be calculated and included in a revision to the ODCM.

In addition, not all dose factors are used for the dose calculations. A maximum

individual is used, which is a composite of the maximum dose factor of each age
group for each organ ae reflected in the applicable chemistry procedures.
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APPENDIX B

PLUME SHINE DOSE FACTOR DERIVATION
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APPENDIX B

For elevated releases the plume shine dose factore for gamma air (B) and
whole body (V,), are calculated using the finite plume model with an elevation
above ground egual to the stack height. To calculate the plume shine factor
for gamma whole body doses, the camma air dose factor is adjusted for the
attenuation of tissue, and the ratio of mass abesorption ccefficients between
tissue and air. The eguatione are as follows:

Camma Alr ;
B, =TI KuE 1 Where: K' B convergion factor (see
] RE V, below for actual value).
M, = mass absorption coefficient
{em’/g; air for B, tissuve for V)
E = Energy of gamma ray per
disintegration (Mev)
v, = average wind speed for each
stability claes (s), ™
R - downwind distance (site boundary,
m)
(] B sector width (radiane)
5 B subscript for stability class
I, = I function = |, + kI, for each
stability class. (unitless, see
Regulatory Guide 1.109)
F e Fraction of the attenuated energy
that is actually abscrbed in air
(see Regulatory Guide 1.10%, see
below for eguation)
¥hole Body

= -“lt'd
v, = 1.115,Be
Where: t, = tiesue depth (g/cm’)

Sy = ghielding factor from structures
{unitless)

1.11 = Ratic of mase absorption
coefficiente between tissue and
air.

Where all other parameters are defined above.

‘K = conversion factor = 3.7 E10 dis 1.6 E-6 erg

- = .46
1293 5 100 erg
g-rad
ko= yeu,
H, Where: "] = msee attenuation coefficient

(er’/g; air for B, tissue for V,)

M, = defined above
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APPENDIX B (Cont‘d)

There are seven stability classes, A thru ¥. The percentage of the year that
each stability class occure is taken from the U-2 FSAR. From this data, a
plume shine dose factor is calculated for each stability class and each
nuclide, multiplied by its respective fraction and then summed.

The wind speeds corresponding to each stability claes are, also, taken from
the U-2 FSAR. To confirm the accuracy of these values, an average of the 12
month wind speeds for 1985, 1986, 1987 and 1968 was compared to the average of
the FSAR values. The average wind speed of the actual data is egual to 6 78
m/s, which compared favorably to the FSAR average wind speed egual to 6.77
m/s.

The average gamma energies were calculated ueing a weighted average of all
gamma energies emitted from the nuclide. These energies were taken from the
handbock "Radicactive Decay Data Tables", David C. Kocher.

The masse absorption (u,) and attenuation (w) coefficients were calculated by
multiplying the mase absorption (4,/p) and mass attenuation (u/p) coefficients
given in the Radiation Health Handbock by the air density egqual tc 1.293 E-3
g/cc or the tissue density of 1 g/cc where applicable. The tissue depth is
Sg/cm’ for the whole body.

The downwind distance is the site boundary.
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APPENDIX B (Cont‘d)

SRYPLE CALCULATION
Ex. Kr-89 F STABILITY CLASS ONLY - Gamma Air
-DATA
E = 2.22MeV k = g~y = .871 K= .46
M, = 2.943 BE-3m’ R Vi = 5.55 m/sec
4 = 5,.5064E-3m" R = 1600m
e = .39
o, = 19m....... vertical plume spread taken from "Introduction to Nuclear

Engineering”, John R. LaMarsh

-1 Punction

Us, = .11

I, = .3

I, = .4

I = I +kI,= .3+ (.871) {(.4) = .65
2 . dis. -
‘ (mn (g/m)  (eras) (5.55 m/#) (.39) (1600m)

(g-rad)
= 3.18(-7)
Ci/e (;[gfg;)

- 1.00(~2) mrad/yx
uCi/sec

-(.0253 cm’/g) (5g/cm’
v, = 1.1 (-7)[ (1B-2) nnﬂx.z][‘ : b 3
uCi /sec

= 6.85(-3) mrad/vx
uCi/sec

Note: The above calculation ie for the F stability class only. For Table 3-2

and procedure values, a weighted fraction of each stability class wase
used to determine the B and V, values.
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APPENDIX C
DOSE PARAMETERS FOR IODINE 131 and 133,
PARTICULATES AND TRITIUM
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APPENDIX C
DOSE PARAMETERS FOR IODINE - 131 AND - 133, PARTICULATES AND TRITIUM

This appendix containe the methodology which was used to calculate the organ
dose factors for I-131, I-133, particulates, and tritium. The dose factor,
R, was calculated using the methodology cutlined in NUREG-0133. The
radicicdine and particulate Radiological Controls (Section 3.11.2) is
applicable to the location in the unrestricted area where the combination of
existing pathways and receptor age groups indicates the maximum potential
exposure occurs, i.e., the critical receptor. Washout was calculated and
determined to be negligible. R values have been calculated for the adult,
teen, child and infant age groups for all pathways. However, for dose
compliance calculations, a maximum individual is assumed that is a composite
of highest dose factor of each age group for each organ and pathway. The
wethodolegy used to calculate these values follows:

.1 Inhalation Pathway

R(I) - K’ (BR),(DFA),

where:

R(I) - dc . faclor for each id +ified radionuclide i
of the organ of interes. ( = mrem/yr per
uCi/m');

K’ = a constant of unit conversion, lEé pCi/uCi

(BR), = Breathing rate of the receptor of age group a,
(units = »’'/yr);

(DFA),, = The inhalation dose factor for nuclide i, organ
j and age group a, and organ t (unites =
mrem/pCij.

The breathing ratee (BR), for the various age groups, as given in Table E-5 of
Regulatory Guide 1.109 Revision 1, are tabulated below.

Age Group (a) Breathing Rate (m'/yr)
Infant 1400
child 3700
Teen 8000
Adult 8000

Inhalation dose factors (DFA), for the various age groups are given in Tables
E-7 through E-10 of Regulatory Guide 1.109 Revision 1.
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APPENDIX C (Cont’'d)

c.2 Ground Plane Pathway
-At
R(G) = o i ) {l-e )
A
Where:
R(G) = Dose factor for the ground plane pathway for each

xll

(DFG),

SF

identified radionuclide i for the organ of interest
{units = m-mrem/yr per uCi/sec)

A constant of unit conversion, 1Eé pCi/uCi
A constant of unit conversion, B760 hr/year

The radioclogical decay constant for radionuclide i,
{units = sec’)

The exposure time, sec, 4.73E8 sec (15 years)

The ground plane dose conversion factor for radionuclide
i; (units = mrem/hr per pCi/m’)

The shielding factor (dimensionless)

A shielding factor of 0.7 is discussed in Table E-15 of Regulatory Guide
1.109 Revision 1. A tabulation of DFG, values is presented in Table E-6
of Regulatory Guide 1.109 Revision 1.
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APPENDIX C (Cont’'d)

c.3 Grase-(Cow or Goat)-Milk Pathway

-At -At

R(C) = WiL-L ¢ (dzhl) (et e T

(A . lu) ‘ Y’ Y. :

Where:

R(C) = Dose factor for the cow milk or goat milk pathway, for each
identified radionuclide i for the organ of interest, (units =
m2-mrem/yr per uCi/sec)

K’ = A constant of unit conversion, 1E6 pCi/uCi

Q = The cow's or goat’'s feed consumption rate, (units = Kg/day-wet
weight)

Ug = The receptor‘s milk consumption rate for age group a, (units =
liters/yr)

A B The agricultural productivity by unit area of pasture fred grass,
(units = kg/m2)

X, = The agricultural productivit: by unit area of stored feed, (units =
kg/m2 )

r. = The stable element transfer coefficients, (units = pCi/liter per
pCi/day)

r = Fraction of deposited activity retained on cow's feed grass

(DFL) . = The ingestion dose facter for nuclide i,
age group a, and total body or organ t (units = mrem/pCi)

A - The radiclogical decay constant for radionuclide i, (unite=sec -1)

k. - The decay constant for removal of activity on leaf and plant
surfaces by weathering egual to 5.73E-7 sec -1 (corresponding to a
14 day half-life)

t, = The transport time from pasture to cow or goat, to milk, to
receptor, (units = sec)

t, = The transport time from pasture, to harvest, to cow or gost, to

milk, to receptor (units = sec)
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APPENDIX C (Cont‘d)

- A = Fraction of the year that the cow or goat is on pasture
(dimensionless)
- A = Fraction of the cow feed that is pasture grass while the cow

ie on pasture (dimensionless)

Milk cattle and goats are considered toc be fed from two potential sources,
pasture graee and stored feeds. Following the development in Regulatory Guide
1.109 Revision 1, the value of f, is coneidered unity in lieu of site specific
information. The value of f is 0.5 based on 6 month grazing period. This
value for f was obtained from the environmental group.

Table C-1 contains the appropriate values and their scurce in Regulatory Guide
1.109 Revision 1.

The concentration of tritium in milk is based on the airborne concentration
rather than the deposition. Therefore, the R;(C) is based on X/Q:

R(C) = K'K‘** FQUL(DFL), 0.75(0.5/H)

Where:

Ry (C) - Dose factor for the cow or goat milk pathway for
tritium for the organ of interest, (units = mrem/yr
per uCi/m’)

Rt = A constant of unit conversion, 1E3 g/kg

= - Absclute humidity of the atmosphere, (units = g/m’)

0.75 = The fraction of total feed that is water

0.5 = The ratio of the specific activity of the feed grase

water to the atmospheric water
Other values are given previously. A site specific value of H equal to

6.14 g/m’ is used. Thie value was obtained from the environmental group
ueing actual eite data.
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APPENDIX C (Cont’d)
C.4 Grase-Cow-Meat Pathway

-At -At
R(C) = KQuU,) FuUr)(DFL), [LL +  (A=fLLi(e e
(li * 1.) ‘YP Y- 4
R (M) = Dose factor for the meat ingestion pathway for radionuclide i for
any organ of interest, (unite = m’-mrem/yr per uCi/sec)
F, = The stable element tranefer cocefficiente, (units = pCi/kg per
pCi/day)
g, = The receptor’'s meat consumption rate for age group a, (units =
kg/year)
‘h = The transport time from harvest, to cow, to recaptor, (units =
sec)
b 4 = The transport time from pasture, to cow, to receptor, (units =
sec)

All other terms remain tne same as defined for the milk pathway. Table C-2
contains the values which were used in calculating R(M).

The concentration of tritium in meat is based on airborne concentration rather
than deposition. Therefore, the R;(M) is based on X/Q.

Rr(M) = K'K'""FQU_(DFL), [0.75(0.5/H))
wWhere:

Rr(M) = Dose factor for the meat ingestion pathway for tritium for any
organ of interest, (unite = mrem/yr per uCi/m’)

All other terms are defined above.

c.5 Vegetation Pathway
The integrated concentration in vegetation consumed by man follows the
expression developed for milk. Man is considered to consume two types of

vegetation (fresh and stored) that differ only in the time period between
harvest and consumption, therefore:

-At, -4
R(V) = K* ____ g (DFL)_ U re + U ',r,oj
Yv(xl * l‘) i
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APPERDIX C (Cont‘d)

Where:

R (V) B Dose factor for vegetable pathway for radionuclide i for the
organ of intereet, (unite = m'-mrem/yr per uCi/sec)

K’ > A constant of unit conversion, 1E6 pCi/uCi

ut, - The consumption rate of fresh leafy vegetation by the
receptor in age group a, (units = kg/yr)

vt = The consumption rate of stored vegetation by the receptor in
age group a (units = kg/yr)

F, = The fraction of the annual intake of fresh leafy vegetation
grown locally

F, = The fraction of the annual intake of stored vegetation grown
locally

t, - The average time between harvest of leafy vegetation and ite
consumption, (units = sec)

t, = The average time between harvest of stored vegetation and
its consumption, (unite = sec)

Y, = The vegetation areal P density, (units = kg/m’)

All other factors have been defined previously.

Table C-3 presents the appropriste parameter values and their source in
Regulatory Guide 1.109 Revision 1.

In lieu of site-specific data, valuee for F, and F, of, 1.0 and 0.76,
respectively, were used in the calculation. These values were obtained
from Table E-15 of Regulatory Guide 1.109 Revieion 1.

The concentration of tritium in vegetation is based on the airborne
concentration rather than the deposition. Therefore, the R;(V) is based
on X/Q:

Re(V) = K'K*“* (U', £, + U, £,](DFL),, 0.75(0.5/H)

Where:

Ry (V) = deose factor for the vegetable pathway for tritium for
any organ of intereet, (units = mrem/yr per uCi/w’).

All other terms are defined in preceeding sections.
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TAELE C-1

Parametere for Grase~-(Cow or Goat)-Milk Pathwaye

Parameter
Q: (kg/day)

(DFL), (mrem/pCi)

F, (pCi/liter per pCi/day)

Y, (kg/m’)
Y, (kg/m’)
t, (seconds)
t, (seconds)

U, (liters/yr)

003072LL

Value

50 (cow)
6 (goat)

1.0 {radicicdines)
0.2 (particulates)

Each radionuclide

Each stable element

2.0

0.7

7.78 x 10° (90 days)
1.73 x 10° (2 days)
330 infant

330 child

400 teen
310 adult

11 74

Reference

.10
Table E~3
Table E-3
Table E-1%
Table E-15

Tables E-11 to E-14

Table E~-1 (cow)
Tavle E-2 (goat)

Table E-15
Table E-15%5
Table E-15
Table E-15
Table E-5
Table E-5

Table E-5
Table E-5



TABLE C~2

Parametere for the Grues-Cow-Meat Pathway

Feference

Parameter Value {Reg. Guide 1.10% Rev. 1)
T 1.0 (radioviodines) Table E~15

0.2 (particulates) Table E-15
F, (pCi/Kg per pCi/day) Each stable element Table E-1
U, (Kg/yr) 0 infant Table E-5

41 child Table E-5

65 teen Taple E~5

110 adult Table E-§
(DFL),, (mrem/pCi) Each radionuclide Tables E~11 to E-14
Y, (kg/m®) 0.7 Table E~1%
Y, (kg/m’) 2.0 Table E~15
t, (seconds) 7.78E6 (90 daye) Table E~-15
t, (seconds) 1.73E6 (20 days) Table E-15
Q: (kg/day) 50 Table E~23

003072LL 11 78



Parameter

r (dimeneionlese)

{DFL), (mrem/pCi)

UY), (kg/yr) - infant
- child
- teen
- adult

infant
child
teen
adult

), (kg/yr)

t, (seconds)
t, (seconds)

Y, (kg/m*)

003072LL

TABLE C-3

value

1.0 (radioiodines)
0.2 (particulates)

Each radionuclide

520

630

520

B8.6E4 (1 day)
5.1BE6 (60 days)

2.0

II 76

Parameters for the Vegetable Pathway

Reference

{(Reg. Guide 1.109 Rev. 1)

Table E- .
Y ‘ble B=-"

Tables E-11 to E~14
Table E-5
Table E-S
Table E-5
Table E-S
Table E-5
Table E-5
Table E-5
Table E-5
Table E-15
Table E-1§

Table E-15



APPENDIX D
DIAGRAMS OF LIQUID AND GRSEOUS TREATMENT SYSTEMS

AND
MONITORING SYSTEMS
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Liguid Radwaste Treatment System Diagrams
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Liguid Radiation Monitoring Disgrams
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Appendix E
Nine Mile Point On~Site and Off-Site Maps
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