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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

002916LL I 1-0



&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.
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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 adju<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>